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This thesis work develops a detailed understanding of the different innovation processes 
in four small software developing firms in Mjärdevi Science Park (MSP). The analysis of 
these complex processes is based on an open systems approach, which includes the 
technology cluster in Linköping as centre of software and hardware development in 
Sweden. Special attention hereby goes to MSP as the software developing centre of the 
cluster, and Linköping’s University as one of the most renowned Scandinavian 
universities in the field of informatics. 

We generally see that innovative companies have higher revenues than their non-
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Previous research on the identification of patterns in innovation has focused on large 
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with the ‘innovators dilemma’? How can they benefit from being situated in a Science 
Park? How do they manage innovation as a structured process?

This thesis answers these questions by providing the reader with a catching insight in the 
innovation management of four software developers, who have created an innovative 
capability, as developers of radically new products in unexplored markets.
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Sammandrag

Titel: Innovations process i mindre mjukvaroutvecklingsföretag ur ett Svensk perspektiv.

Författare: Dirk Navest & Gerrit Zilch Övervakare: Øystein Fredriksen

Detta arbete skapar en detaljerad förståelse av de olika innovationsprocesserna i fyra 
mindre mjukvaroutvecklingsföretag i Mjärdevi Science Park (MSP). Analysen av dessa 
komplexa processer är baserad på ett öppet system, vilken inkluderar teknologicluster i 
Linköping som ett center av mjuk- och hårdvaroutveckling i Sverige. Den främsta
inriktningen av denna studiet har lagts vid MSP som ett utvecklings centra och 
Linköpings universitet som en av de främsta bland de Skandinaviska universiteten på 
detta område.Vi ser generellt att dessa innovationsföretag har högre revenyer än deras 
ickeinnovations konkurrenter. I detta sammanhang är därför identifikations aspekten 
intressant, vilken tillåter organisationer att forma deras innovativa egenskaper i ett socio-
teknisk kontext.

Tidigare har forskning rörande identifikationen av mönster i innovationer inriktat sig på 
stora multinationella företag med separat forskning och utvecklingsavdelningar. Men hur 
skall mindre företag handskas med ”innovations dilemma”? Hur kan de dra nytta av att 
vara stationerade i Science Park? Hur kan de använda och dra nytta av innovation som en 
strukturerad process? Detta arbete svarar på dessa frågor genom att erbjuda läsaren en 
insikt i innovations processens ledning i fyra mjukvaroutvecklingsföretag, som har skapat 
en innovativ förmåga, som utvecklare av nya produkter i outforskade marknadsområden.

Nyckelord:

Innovation, Mjärdevi Science Park, Teknologicluster, Linköping, Mjukvara, Nätverk.
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1

1. Introduction  
The introduction provides the reader with the background and justification for our 
thesis. This chapter describes the purpose of this thesis work and the scope of 
research. It ends with a structure description of the content and a reader’s guide.

1.1. Background and Justification
This thesis work analyzes the process of innovation in four small software developing 
firms in Mjärdevi Science Park (MSP). We focus on small software developers in the 
Information Communication Technology (ICT) industry and take a regional 
perspective. We include MSP as centre of software development in Östergötland, and 
Linköping University (LiU) as one of the most renowned Scandinavian universities in 
the field of informatics. We will see that Linköping and MSP can be regarded as an 
important technological cluster for hardware and software development in Sweden. 
Our research aims to identify how the selected software developers manage their 
process of innovation within this specialized regional area. Underlying question is 
then to identify if the processes of innovation can be described by some typical 
characteristics, and how these processes relate to the specialized region in software 
development.

Being situated in a science park, or near a technology cluster, is often regarded to 
have a positive influence on the innovative capability and the image of the firm. This 
assumption is based on the presence of shared knowledge within technology clusters. 
Science parks contain a dense population of highly skilled employees, and the 
presence of a renowned university even further enlarges the potential knowledge base. 
Both formal and informal networks are considered to foster innovation through to the 
dissemination and creation of knowledge. Special “hybrid organizations” are created 
to stimulate and maintain effective network connections between industry and the 
scientific sector. One aspect of this thesis work will be to see if the four software 
developers use the potential knowledge base from LiU and from other firms in the 
science park as a basis for innovation. How do the science park, LiU and hybrid 
organizations contribute to innovation for the small software developers?

The technology cluster in this project centres round MSP and LiU, and Linköping. 
MSP has an industrial focus on software development, LiU provides an important 
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knowledge base, and Linköping primarily focuses on hardware development. MSP 
consists of approximately 150 firms, which are on average small and specialized. The 
park has seen a long period of growth during both the eighties and nineties, but is 
increasingly coping with domestic competition of science parks in Lund and 
Stockholm. It was heavily affected by the IT-crash in 2000 as key companies and 
investors left the area, or decreased their activities. Although these developments are 
not the main focus of this thesis project, they dictate the settings for our analysis of 
the innovation process. The analysis of a concept as the innovation process requires
taking a broad perspective, which stretches beyond the borders of the firm. This is 
necessary to derive an accurate picture of the subject of analysis. 

We refrain ourselves from elaborating in-depth on the importance of innovation for 
individual firms, but it is interesting to see that technological innovation is especially 
seen as having underpinned the long-term economic growth of industrialized 
societies. It is therefore regarded to be an important factor for performance differences 
between countries and firms (Miles & Boden, 2000). Innovation is critical to 
accelerate or sustain the rate of economic growth, critical for changing the direction of 
economic advance or to improve the quality of life, and for the long-term 
conservation of resources and improvement of the environment (Freeman & Soete, 
1997). To innovate is hence an economic as well as a social imperative. We will 
explore several aspects of the economic importance of innovation and do not address 
the social importance of innovation.

1.2. Background of ICT-industry
The ICT-industry, including software developers, has seen a rapid growth during the 
second half of the eighties and nineties. This so-called IT-boom resulted in sky-
rocking stock prices and huge investments based on the promises of ‘booming’ 
returns on investment. The burst of this IT-bubble in March 2000 led to a sharp fall of 
stock prices and former streams of investment dried up. The resulting en mass 
bankruptcy of ICT-firms has made that the survivors find themselves in a fast-
changing arena, where competition is ever-increasing. This causes product-life cycles
to shorten, making apt responses necessary, and corporate flexibility a must. Software 
developers are confronted with a challenging global arena, which is focused on high 
quality products, time-based solutions, close customer contact, horizontal 
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technological collaboration, and requires highly competent employees and long-term 
investments. The management of firms in the ICT-industry focuses at present on the 
survival of their firm. How do the four software developing firms cope with these 
diverse challenges and what are the implications for their processes of innovation? 
Are the firms limited in their innovative capability, or actively stimulated and forced 
to innovate due to the economic situation?

The rise of the knowledge-based economy has coincided, and is for an important part 
based on the growing importance of information technologies (Miles & Boden, 2000). 
Information technologies have become a critical ingredient in the process of 
knowledge creation, dissemination, and absorption, being the basic elements of 
knowledge management. The role of the ICT-industry can be described as providing 
the technologies and services, needed for managing the intangible asset of knowledge 
(Teece, 2000). ICT-products and services hence provide a fundamental aspect for the 
management of knowledge within the firm and between the constituents of networks. 
Since knowledge is often regarded as the main resource for innovation, we can state 
that the ICT-industry plays a key-role in the innovation process. Software developers 
are together with hardware developers a driving force behind this ICT-industry. 

Two important characteristics for our analysis are the fact that software is a network 
product and the ICT is a network-industry. Software is either a compatible product, 
which works on existing customer systems, or has to be made compatible through 
customizing the product. This means that the innovation process of specialized 
software developers will be characterized by close customer contact. The second 
aspect relates to the fact that software is a codified product which offers opportunities 
for networking. Software can be developed in a virtual environment, using 
communication networks in innovation processes. An example is the open source 
community. The question for this thesis work is to see how the compatibility 
requirements influence the innovation process of the different software developers, 
and how the different firms use the network opportunities in the ICT-industry.

1.3. Discussion on Role of small firms and innovation 
Small firms have received a considerable amount of attention from politicians and 
policy makers in the European Union. They are regarded as an important source for 
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innovation, technology development, and employment creation, being the three 
crucial elements of economic development (Tether, 2000). Whether small or large 
firms are more technologically innovative, and in which way both contribute to 
innovation, has been the subject of controversy in research (Stock et al., 2002). 
Researchers put forward different arguments on why small firms are of interest for 
technological innovation. We have summarised the most relevant arguments in the 
following points: 

 Many high-technology firms in the IT-industry are small- to mid-sized firms (Jones-
Evans & Klofsten, 1997). 

 The development of small technology-based firms has been one of the industrial 
success stories of Europe, partially due to the development of significant 
technological innovations, particularly within growth industries (Jones-Evans & 
Klofsten, 1997).

 The emerging of generic technologies, most notably information technology, that are 
knowledge-intensive, has opened up new market niches. Small firms are in a position 
to exploit these market niches (Rothwell, 1994b).

 New Technology Based Firms (NTBFs) play a catalysing role in innovation networks. 
Their main economic impact may very well consist of technology interactions 
between the firms and their operating environment (Autio, 1997). 

 The decreasing cost of micro-processor technologies has offered NTBFs a competitive 
advantage, which enables them to compete with larger organisations (Jones-Evans & 
Klofsten, 1997).

 Uncertainty originating from technology-based competition has created opportunities 
for small innovative firms with defensive and imitative innovation strategies (Jones-
Evans & Klofsten, 1997).

Tether (2000) shows that little empirical evidence has been produced on the 
contribution of small firms to the previously mentioned economic phenomena. His 
main argument is that ‘although small firms introduce more innovations per thousand 
employees than their larger counterparts, they tend to introduce relatively lower value 
innovations’ (Tether, 2000: 110). Statistical analysis showed (Tether, 1998) that the 
average value of the innovations increases with the size of the innovating firms. 
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Tether (2000) further states that although small innovative technology-based firms 
tend to play a more important role for economic development than other small firms, 
their role in employment creation and their business growth are still modest. Tether 
concludes that their importance is overestimated by politicians and policy makers. 
The discussion provides us hence with supportive and counter-supportive arguments 
in research on the importance of small-sized firms for economic development and 
innovation.

We have to mention that small firms play a special role in the ICT-industry. 
Developing ICT-products requires less employees then the development of more 
traditional products, since reproduction, transportation and service are less limited by 
distances, weight, volumes and machinery equipment. Digital networks make that 
services can often be provided online, transportation involves digital transmission, 
and reproduction can be made digitally as well. Small specialized companies conquer 
niches and develop products to supplement software packages or hardware systems. 
The ICT-industry seems to provide an important role to many small, specialized 
firms. The process of industrial diversification opens opportunities for these 
companies as large software and hardware developers outsource in order to lower 
overhead and development costs (Kenney, 2000).

Our analysis is based on statistical data from the Statistika centralbyrån (www.scb.se, 
28.09.2003) and shows that 47% of the Swedish firms have less than hundred 
employees. This number becomes even more significant when we see that further only 
12% of the Swedish firms fall in the category of 100 to 250 employees. Firms from 
this second category are in research often considered to be small firms as well. This 
means that 59% of the Swedish firms are small-sized firms. Regardless of these 
differences in definition we see that the Swedish economy consists for a substantial 
part of small-sized firms. 

The previous discussion shows that small-firms play a significant role in the Swedish 
economy, a specialized role in the ICT-industry, and have growing opportunities due 
to industry diversification. This makes them in our opinion an interesting mode of 
analysis. A final argument for our focus lies in the fact most research in the field of 
innovation management seems to focus on medium-sized and large firms. This makes 

http://www.scb.se,
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it more interesting and challenging to study small firms.

1.4. Problem Formulation
Based on the introductory paragraphs we have derived the following research 
questions which will be address in the thesis:

1. Which theoretical perspectives on innovation management increase our understanding 
of innovation processes in small software developing firms?

2. Which types of strategies, structures and management practices are being used to 
manage the innovation process in practice, and what are the resulting practical and 
strategic implications for small software developing firms?

3. How does the technology cluster of MSP influence the innovation process and in 
which ways do small software developers actively use the technology cluster in their 
innovation process?

4. What roles are assigned to networking and external partnerships in the process of 
innovation of small software developing firms in the technology cluster of MSP?

1.5. Research Purpose
The purpose of this research project is to create a detailed understanding of the 
innovation processes in small software developing firms in the technology cluster of 
Mjärdevi Science Park, through applying theoretical approaches on innovation 
management and innovation processes. 

1.6. Scope of Research
The most important limitations for this executing thesis project concern the ten week 
time-span of the thesis project, and the limited access to empirical data. The first
aspect limits the possibilities of performing a very in-depth analysis of the aspects 
related to innovation processes. We have therefore selected to describe those aspects 
which we argument to be the most important for innovation processes in small firms. 
The limited access to empirical data relates to the time aspect, but also to the ability to 
perform only one in-depth interview in each selected firm. Small firms in the ICT-
industry are at present forced to focus on the survival of their firm, which limits their 
possibilities for participation in thesis projects. We have tried to solve this limitation 
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by performing a detailed and structured interview in the firms, and by performing 
interviews with other parties in the technology cluster of MSP. Two other 
delimitations are our choices to only analyze four firms in MSP, and to focus only on 
software developing firms. Both choices will be explained later, but are mainly based 
on our personal interest and on the fact that Linköping is the Sweden’s centre of 
computer science, with MSP as its centre for software development. A final important 
delimitation of this thesis project concerns the abundance of different theories in the 
field of innovation management. This forced us to make clear choices on which 
theories to include in the frame-of-reference. We therefore provide the reader with the 
reasoning behind the choices for including the different theories. 

1.7. Readers’ Guide
The thesis consists of four consecutive parts. We first introduce the research topic and 
describe the research process in Part I ‘Introduction & Methodology’. In Part II 
‘Frame-of-Reference’ we construct the theoretical framework which underlies Part III 
‘Empirical Research’. We conclude our project with Part IV ‘Analysis and 
Conclusion’ where we analyze our research findings on the basis of the introduced 
theories in the frame-of-reference. Data of our analysis are attached in appendices, 
which follow the list of references. Figure 1 shows the thesis structure.
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Part I: Introduction & Methodology

1. Introduction

2.Methodology

Part II: Introduction & Methodology

3. Introduction to Frame-of-Reference

4.Models on the Process of Innovation

5. Macro-Meso Level

6. Micro Level

Part III: Empirical Research

7. Macro-Meso Level

8. Micro Level

Part IV: Analysis & Conclusion

9. Analysis

10. Conclusion

Figure 1 Readers’ Guide
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2. Methodology  
This chapter introduces the methodology used in writing this thesis and provides the 
argumentation for the underlying assumptions, on which the research is based. It 
further aims to illustrate our research process as a logical process in time.

2.1. Scientific and Methodological approach
In starting the thesis project we readily agreed that a rational thinking perspective, 
based on a logical, analytical analysis would benefit this research project best, and 
best suit or Industrial Engineering and Management backgrounds. In contrast to a 
generative thinking perspective, which emphasizes creativity and intuition, a rational 
thinking perspective implies that this thesis is based on a rigorous, consistent, and 
objective approach which analyses the selected data, and interprets and combines 
findings, in order to arrive at an accurate picture of relevant theory and problem area. 
Possible solutions require critical appraisal and possible contingencies must be 
logically thought through. However, one can only aim to be as rational as possible, to 
which Simon (1957) refers as bounded rationality. 

2.2. An open system approach
The second step was to choose a research approach, which would fit the formulated 
problems and the research purpose. The approach would have to apply to studying the 
concept of the innovation process. Because the innovation process is an interactive 
process, both internal and external to the firm, we needed an approach which enabled 
us to show how the innovation process takes shape through this interaction pattern. 
The influence on innovation processes from the regional and national context made
the analysis of the competitive environment and the operating environment a must. 
We therefore choose to view the firm as an open system. The process of innovation 
will be analyzed in relation to the external environment of the firm, from a holistic 
perspective. 

The open systems approach originates from biology theory, but its theory and 
language have long since been applied to organizational studies. The systems 
approach identifies reality as being organized through mutually dependent 
components, which exhibit positive and negative synergetic effects. A system as a 
whole is therefore not equal to the sum of its parts. Analysis of the whole system, 
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based on a holistic perspective, is more likely to avoid sub-optimisation (Arbnor & 
Bjerke, 1994). A system is very broadly defined by Arbnor & Bjerke (1994) as a 
certain number of components and the relations between them. The systems approach 
assumes developed knowledge to be specific to the studied system, which emphasizes 
the importance of logic for generalizing the results of our research. The problem of 
system specific knowledge is solved in our empirical research through analyzing 
comparable systems. The analyzed firms are comparable in size and business 
activities. We will come back to this topic in the section 2.7. 

It goes beyond the limitations of this thesis project to analyze the influence of the 
whole Swedish context on the innovation process. The scope of research from 
paragraph 1.4 therefore sets the limitations for our open systems approach. We have 
based our open-systems approach on a three-level perspective.

2.3. Three-level perspective
The three-level perspective includes three interrelated levels of analysis, which 
directly influence the opportunities and limitations of innovation processes in 
individual firms. This perspective structures the frame-of-reference, our empirical 
research, the analysis and the conclusions. The three levels pertain to a macro-, meso-
and micro-level as described below:

1. The macro-level defines formal and informal institutions or rules. Its basis is formed 
by national and international formal and informal institutions. The macro-level sets 
the limits for the meso- and micro-level.

2. The meso-level / regional level is a sub-system within the macro-level. It focuses on 
national regions and industrial networks. It is external to the firm like the macro-level.

3. The micro-level pertains to the internal capabilities of firm and its links to the 
environment. 

The empirical research method for analyzing these three levels will be described next.  

2.4. Case Study
The principal requirement of the empirical research method needs to fit the 
formulated problem questions and the purpose of the thesis. We have therefore 
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identified the needs which the research problems and purpose pose on the empirical 
research. The empirical research should provide us with the opportunity to:

 Perform an in-depth comparative analysis between multiple firms

 Analyze the innovation process from a holistic perspective with the firm as an open 
system

 Cover the macro-, meso- and micro-levels.

 Perform the project within the time & resource limitations from the scope of research

 Gather information as objectively as possible

We determined that case studies provide us with the possibility to analyze the 
innovation process on the basis of these requirements. It allows us to perform a sound 
comparative analysis based on interviews within the various researched firms. This 
comparability originates from the fact that the same interviews questions will be 
posed to the different firms. Secondly, it enables us to gain in-depth information in a
relatively short time-span, within the limited possibilities to contact firms. Thirdly, it 
is the best method for analyzing the firm within the limitations, since a longitudinal 
study does not match the time limitation, and a survey would not provide us with 
sufficient in-depth and objective information. The objectivity of the information is the 
weakest point of a case study approach, which is based on interviews. Because we 
only had the possibility to perform one interview in each firm, the gathered 
information will inevitably be subject to the personal views of the interviewee. The 
influence of this subjectivity on the thesis project will be discussed in paragraph 2.10, 
and the influence on the conclusions in chapter 10.

We have supported the case study by performing a detailed literature study and by
gathering qualitative data on the MSP technology cluster. This serves mainly as 
detailed background information from additional sources for the macro- and meso-
analysis. In this way we have aimed to increase the completeness and reliability of the 
analysis. The used sources are described in paragraph 2.5.3.

Case studies enable us to practically use the theory on innovation processes to gain a 
better understanding of the innovation process. The case studies are based on existing 



INNOVATION PROCESS IN SMALL SOFTWARE DEVELOPING COMPANIES 

12

theory and are therefore explanatory case studies (Hussey & Hussey, 1997, Scapens, 
1990). The different theoretical perspectives directly form the basis for the interview 
questions in the case study, which have been included in Appendix I. We included 
footnotes in the frame-of-reference to show the matching interview questions. The 
content of the case study interviews relates to all three levels of analysis. Patel and 
Tebelius (1987) argue that case studies are an appropriate method for studying 
processes and changes within firms. The use of case studies for the external analysis is 
supported by Yin (1994), because case studies not only explore certain phenomena, 
but aim to understand them in a particular context. The case study emphasizes the 
detailed analysis of a limited number of events or conditions and their relationships 
(Emory, 1985), which calls for a structured design of the study before executing it 
(Yin, 1994). Our structured approach for our case study is described in paragraph 2.6. 

2.5. Research Process structure
Our work proceedings have followed a structured approach which matches the 
research process described by Lekvall and Wahlbin (2001). Their U-shaped sequence
of the research process depicts the various stages of the thesis project in a structured 
way. The U-shaped sequence served as the basis for structuring this research project, 
although several adaptations have been made. The stages described in the model are 
modified so that the sequence describes our specific project, and are depicted in figure 
2. Although the various levels in a research project are depicted as a logical sequence, 
the process has been highly iterative in nature. Feedback and continuous reviewing 
have been an important aspect of the whole research process. The levels of the U-
shaped sequence are related and the U-shape refers to the level of detail of the 
research process.
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Figure 2 Levels of the Research Process. Source: Lekvall & Wahlbin (2001: 173)

2.5.1. Preliminary-Study
The first phase in the thesis project concerned a thorough preliminary study. Limited 
resources and the availability of an interesting technology cluster nearby led us to
focus on MSP as the subject of our empirical research. The preliminary study 
concerned the scanning and reading of articles on innovation management, and a 
broad orientation on recent developments in MSP. The preliminary study led us 
toward a focus on the ICT-industry, small-sized firms, and the management of 
innovation as a process. These aspects appealed to us and appeared to be relevant for 
the firms in MSP, see 2.6.2. The next step was the definition of a provisional purpose, 
research problem and set of matching research questions, which would be 
reformulated and complemented during the research process.

2.5.2. Research Delimitations
The next step consisted of defining the delimitations of the project which have been
described in the scope of research of paragraph 1.4. The two most important aspects 
in defining the scope of the project were our deliberate choice to focus on a narrow 
research subject, e.g. only software developing firms in MSP, but to approach this 
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from a very broad perspective, e.g. the three-level analysis. This aims to serve the 
completeness of our analysis, the holistic perspective, and increase the validity of the 
research, through the use of data from large number of different sources.

2.5.3. Construction Frame-of-Reference
The frame-of-reference is based on theories on the innovation process, the 
management of innovation, and systems of innovation. Important was the selection of 
recent writings from established writers. Chapter 4 describes the process of innovation 
from a research perspective. The construction of the rest of the frame-of-reference is 
based on the three-level perspective. Chapter 5 relates to the macro and meso-
perspective and chapter 6 addresses the micro-perspective. The theory sources 
primarily used in the preliminary study and the construction of the frame-of-reference 
are:

 Use of databases provided by LiU (Business Source Elite, Econlit, Emerald, Svenska 
ekonomiska forskningsrapporter och artiklar, Econbase)

 Books and papers by established writers (e.g.: Bartlett & Ghoshal, Beer, De Wit, 
Dosi, Edquist, Freeman, Miles, Pavitt, Porter, Rothwell Schumpeter, Tassey, Tidd,)

 Recent PhD dissertations (e.g. Löwegren, 2003)

 Web-publications of Statistika centralbyrån, OECD

 Publications of the Community of Linköping (SWOTIT analysis, Nyden, 2003)

 Master thesis work University of Linköping (Matchrace, 2002, Silicon Valley och 
Mjärdevi- en jämförande studie, 2001)

2.6. Conduction of the Empirical Study
The structure of our empirical research completely matches the three-level 
perspective. The macro-analysis of the formal and informal institutions and meso-
analysis of the technology cluster of MSP, are based on recent information from 
interviews, recent research publications and the case study. The interviews concern 
the interviews performed in the preliminary research and follow-up contacts we had 
with these persons, see 2.6.1. The research publications mostly consist of research 
performed by researchers of LiU, Master students at LiU and the Community of 
Linköping.  
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The empirical micro-research is based on the case study. We have structured the case 
study research in a way that matches the research process as described by Hussey and 
Hussey (1997). We have depicted a modified picture of their case study process in 
figure 3. 

2.6.1. Preliminary investigations
The first stage of the empirical research process concerns the preliminary 
investigations and pertains to analyzing the context in which the empirical research is 
to be performed. The preliminary investigations consisted of interviews with Sten 
Gunnar Johansson, Managing director of Mjärdevi Science Park AB; Eva Ljunge, 
Managing Director of the University Holding; Professor Magnus Klofsten of LiU; 
and Mary Spaeth, CEO of Transmera AB and lecturer at LiU. These interviewees
were selected because they have key organizational functions, and were able to 
provide us with four interesting and different points of view on MSP.

Investigation

Sample selection

The data stage

Analysis stage

The report stage

Figure 3 Research process case studies. Source: Hussey & Hussey (1997), modified

These four interviews were performed to gather information on MSP, which is as
objective and up-to-date as possible. This was of great importance, since many of the 
available written sources proved either to be incorrect and/or incomplete or serve 
promotion goals. The availability of up-to-date quantitative data appeared to be very 
low. This made use the concept of data triangulation to create a more complete and 
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objective overview of the science park, which is described in paragraph 2.11. 

2.6.2. Sample Selection Case Study
The second phase of the case study process consists of the sample selection. The units 
of analysis in our case studies are four selected firms in MSP. The first step in 
selecting these firms was to obtain a representative overview of the firms present in 
MSP. We have therefore created a list of the firms with details concerning the 
business activities and number of employees, see Appendices 4, 5 and 6. Our analysis 
showed the following key facts:

 52% of the companies are active in the ICT-industry

 86% of the total number of employees is active in the ICT-industry

 75% of all companies cover only a 10% share of employment 

MSP is hence an interesting environment for studying innovation processes in small 
firms, due to the large presence of small-sized firms. This makes the study also 
relevant. We have defined our concept of ‘small’ before, which is omitted in a large 
part of the research papers. Since such a large proportion of the firms in the ICT-
industry cover only a small part of the total number of employees, we decided to take 
the number of employees as the standard for defining firm- size. We focus on firms 
with less then 50 employees.

A second aspect in the sampling was the choice to only select software developers in 
MSP. Based on the SWOTIT analysis we see that only 25% of the employees which 
are employed in ICT-R&D functions in Linköping, including MSP, are engaged in 
software development, but 70% of the ICT-R&D employees within MSP focus on 
software development (Nyden, 2003). The software orientation of the park was the
reason for us to select the software companies in MSP.

In order to be able to compare different types of innovation processes, a selection was 
made of firms who are active in different sectors of the ICT-industry. This is both 
interesting and a good way to identify those aspects which generally apply to 
innovation processes in software developing firms. The selected firms have either 
different ‘roots’ or differ in the type of products they develop. The first firm we have 
selected is Cendio AB, an open systems software developer and a new company 
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originating from the former Cendio Systems AB. Nescit Systems AB and Optimal 
Solutions AB are both university spin-offs, which develop customized software. 
Fourth, we have Zenterio AB, which is different in being a company spin-off from 
Nokia, but also develops software solutions in-house. We expect that the innovation 
processes between these firms are comparable, because the strategic requirements and 
‘primary enabling features’ for software developers are likely to be quite similar. 
These will be discussed in chapter 4.  

In selecting different firms, two university spin-offs and two company spin-offs, we 
have aimed to provide a realistic reflection of the different types of firms present in 
MSP. Since the university spin-offs dominate the park we have selected two
university spin-offs, and two independent firms as company spin-offs. It would have 
been possible to further narrow down the scope of our research by only focusing on 
either company spin-offs or university spin-offs. We have chosen not to do so, since 
their different backgrounds are likely to provide interesting differences in the way the 
firms use the network opportunities in the MSP cluster. The selection of the firms was 
based on the interviews conducted in the preliminary study. The interviewees
provided us with several suggestions for firms, which could be of interest. They
mentioned that these firms are known to be innovative, and have undergone 
interesting organizational change processes. From these suggestions we have chosen 
those firms which best matched the requirements of our project. We have looked at 
several aspects to determine the level of innovation in selecting the firms:

 Do the firms present themselves as innovative companies in company information and 
on their website?

 Are there any signs which indicate the innovative activity of the firms, such as 
number of obtained patents, the needed time for product development, prize winning 
products, and a network with the university or other renowned institutes and partners?

 Does the historical development of the firm present the picture of an interesting, 
challenging company?

 Are the products or services unique in the market?

Based on these criteria we selected the following firms for our studies: Cendio AB, 
Nescit Systems AB, Optimal Solutions AB, and Zenterio AB. It was not possible to 
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select the interviewees ourselves, because the firms were quite limited in the available 
time. We have addressed in our first contacts, either the responsible person for 
product development or the CEO of the firm. This to make sure that we would get in 
contact with someone who was most likely to be able to provide us with the 
appropriate person for our interview. The firms have studied our interview protocol 
before they selected the most appropriate person for the interview. We hence 
interviewed the persons who were assumed by the companies to have the most 
detailed knowledge on our subject.

2.7. Data Analysis
The analysis phase of the case study consists of a cross-case analysis, in which we 
systematically compared the data on the innovation processes between the firms, in 
order to identify patterns of similarities and differences. In order to be able to perform 
such an analysis, we have chosen to structure our case studies as much as possible and 
use the same interview protocol for each firm. We further used a format, which 
includes comparable tables and figures, for the description of the four different firms.

The interview structure is based on three basic types of interview questions:

1. Company context questions which are mainly to be used in the individual firm 
description. They describe the firm specific context for innovation. These questions 
are less likely to provide results which can be generalized1.  

2. Conclusion questions are more detailed questions, which form the basis for our 
conclusions and are directly based on the frame-of-reference. They describe the firm 
details of the network relations, the firm strategy and structure, and the management 
of innovation2. 

3. External context questions relate less to the specific firms, but analyse the external 
context for innovation3.

1 Questions 4, 5, 7, 8, 9, 10, 12, 16, 17, 19, 20, 21, 22, 23, 24, 25, 28, 29, 30, 31, 37, 40, 44
2 Questions 3, 6, 11, 13, 14, 17, 18, 21, 26, 27, 32, 33, 34, 35, 36, 38, 39, 41, 42, 43, 45
3 Questions 1, 2, 3, 4, 5, 6, 11, 12, 15, 16
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2.8. Findings of the Research and Analysis
The description of the research findings matches the three-level perspective. The first 
part in chapter 7 covers the findings on the meso- and macro-level. It starts with an 
analysis of Linköping and MSP as relevant constituents of the ICT-industry. 
Secondly, an analysis of the scientific sector includes both Linköping and LiU. We 
conclude the first part of the empirical analysis by describing the institutional sector, 
and the hybrid organisations in the technology cluster. These findings describe the 
external context in which the process of innovation takes place. 

The second part of the empirical analysis, in chapter 8 will present our findings on the 
micro-level from the software developers companies. Here we describe the data and 
note remarkable aspects in the way the firms manage their innovation processes and 
their external relations. 

The analysis in chapter 9 is also structured along the three levels. It includes a macro-, 
a meso-level analysis, and a comparative micro-analysis between the firms. Here we 
aim to identify patterns of similarities and differences, which will support a 
generalized conclusion. 

2.9. Weaknesses and Effects on Findings
A thesis project includes several stages, which might contain possible errors. Lekvall 
and Wahlbin (1993) provide us with a model which helps us to identify possible 
errors in the various stages of the research project and is shown below in figure 4.
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Figure 4 Sources of errors; Lekvall & Wahlbin (1993: 246)
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In order to reduce errors in the first two steps of the process we have reformulated and 
complemented both research problem and questions over time. Important was to
maintain a direct link between purpose, research problem, and research questions. 
Errors have further been reduced due to the iterative nature of the research process, 
based on feedback from our tutor and reflection on our writings. 

A second problem is the reduction of possible errors in the choice of method. We 
have aimed to avoid such errors by choosing a research method, which best fitted the 
requirements of the research purpose, of performing a study on the innovation 
process, and our previously selected scientific and the open systems approach. One 
important aspect in reducing method errors was our choice to adhere to a clearly 
structured process, the U-shaped sequence. Following this structure gave us a clear 
insight in the progress of the project, and allowed us to match the methodology 
structure to the needs we identified during the first three stages of the project. By 
analyzing and providing argumentation for our choices, we reflected on our choices.

Errors in the primary data collection have been reduced by consciously selecting 
interviewees, and the sample of firms. Errors which occurred during the interviews 
are more difficult to trace and to avoid. Misleading or incomplete information can 
have been provided and questions might be misinterpreted. These errors are to be 
overcome as much as possible, through safeguarding the quality of the interviews. 
This has been done through being well-prepared and performing highly structured 
interviews, so that possible errors are more easily detected. Previous interview 
experience helped us to aptly respond in interview situations. Errors in the secondary 
data have been reduced through the careful selection of the sources deployed in this 
thesis work, see paragraph 2.5.

Errors in analysis and conclusions, often referred to as errors of inference, are 
difficult to avoid when the research sample is relatively small. Carefully choosing the 
delimitations of the project, a sound preliminary study, and the theory review have 
served us to improve the possibility of drawing appropriate conclusions and 
generalizing them. Further errors in the analysis and conclusions will be shortly 
discussed in chapter 10 and will concern the limitations of the thesis project. 
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2.10. Quality Control
Two main aspects played a role in controlling the quality of the thesis. 

2.10.1. Validity
Several relevant concepts of validity are offered in the literature. Hussey and Hussey 
describe validity as ‘the extent to which the research findings accurately represent 
what is really happening in the situation’ (1997: 57). To achieve this type of validity 
we have made the previously described choice of a narrow research subject, combined 
with a broad research perspective. Limiting ourselves in our research perspective 
would not have led to a valid result, since innovation should be seen as a complex 
socio-technical concept, see paragraph 4.1. 

Important in business research is construct validity, which relates to the problem that 
there are a number of phenomena which are not directly observable, the so-called 
hypothetical constructs, which are assumed to exist as factors which explain 
observable phenomena (Hussey & Hussey, 1997). The validity of hypothetical 
constructs can be demonstrated through explaining the observations and research 
findings by the construct. The two main hypothetical constructs assessed in our thesis, 
are the technology cluster and the innovation process, neither of which are directly 
observable phenomena. Achieving construct validity is to be realized through 
analyzing both constructs from a broad research perspective, by using data 
triangulation, and by providing arguments, discussing and being critical towards the 
research choices we have made. This type of validity will also be addressed by our 
supervisor, co-examinator and opponents. 

2.10.2. Triangulation
Triangulation concerns the use of different research approaches, methods and 
techniques in the same study (Hussey & Hussey, 1997). By using triangulation the 
validity and reliability of the study can be increased and potential bias can be reduced. 
We have used data triangulation as identified by (Easterby-Smith et al., 1991; Bell, 
2000). Data triangulation has been used in both our macro- and meso- research. It 
concerns the data collected in the preliminary interviews, and the literature review and 
the quantitative data gathering on the technology cluster of MSP.  
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The importance of this triangulation lies in creating a reliable and objective picture of 
the technology cluster. Due to limited resources we were not able to use data 
triangulation in our empirical micro research by performing multiple interviews in 
each firm.
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3. Introduction to Frame-of-References
This introductory chapter offers the reader a guiding structure and understanding of 
the two theory parts of the frame-of-reference, by explaining the structure of the three 
following theoretical chapters. It arguments why the various theories have been 
introduced and what their purpose will be in this thesis work.

The first part of the frame-of-reference includes chapter 4 and focuses on a theoretical 
introduction to the process of innovation. Paragraph 4.1 and 4.2 show the reader how 
the process of innovation can be modelled by introducing the prominent chain-linked 
model of Kline and Rosenberg (1986). This model will give a clear structure to the 
abstract concept of the innovation process, although it might seem complex and 
abstract at first sight. It will serve as the basis for our own model on the innovation 
process of the software developing firms in chapter 9. 

Chapter 4 continues with the introduction of an important study on innovation 
processes by Rothwell (1994a). Rothwell introduces both the strategic and operational 
elements which underlie modern innovation processes, to which he refers as the 5th

generation (5G) innovation process. We have included and discussed these elements 
with the idea to identify these elements of innovation processes in the software 
developing firms. The theory on the 5G innovation process provides us with an 
important theoretical basis for the questions in the case study. 

The second part of the frame-of-reference is constructed on the basis of the three-level 
perspective and contains chapters 5 and 6. Chapter 5 focuses on systems of innovation 
and networking, and matches the macro- and meso-levels. Chapter 6 provides the 
theoretical foundation for the micro-level analysis.

Chapter 5 starts from the broad macro-perspective on innovation, narrows down to the 
meso-level and ends with introducing qualitative systems of innovation approaches. 
The macro-level of paragraph 5.1 introduces national systems of innovation. The main 
importance of this level of analysis for this thesis work relates to the role of formal 
and informal institutions, which limit or enable innovation. We further shortly discuss 
the influence of globalization trends, since this directly influences national systems of 
innovation. The meso-level of paragraph 5.2 establishes a basis for analyzing regional
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and sectoral systems of innovation. It basically introduces the advantages of regional 
and sectoral agglomeration for innovation in individual firms. Chapter 5 ends in 
paragraph 5.3 with the discussion of two qualitative conceptual frameworks. We have 
chosen to combine both frameworks into a new conceptual framework. The reasons 
for this combined approach are discussed in this paragraph. The elements of this new 
qualitative framework directly underlie the analysis of MSP and Linköping as a 
system of innovation in our empirical research.

The micro-level in chapter 6 analyzes the most important aspects of innovation in 
individual firms. These include the external network relations of the firm, the 
innovation strategy, the structure of the firm, and the management of innovation. 
Several other important aspects for innovation relate to HRM management, 
performance management and the financing of innovation. These aspects are however 
less closely related to the process of innovation in itself, and are therefore not the 
main focus of thesis work. We have deliberately chosen to focus as much as possible 
on the most relevant aspects for innovation at the firm level. Each of the different 
paragraphs in chapter 6 develops a set of research questions, which are the basis for 
the interview questions used in the case study. 

Paragraph 6.1 Discusses partnerships and network relations of firms. It introduces the 
motives for networking based on four different types of innovation strategies. 
Secondly, it aims to show that the software developing industry is a network industry, 
and the opportunities originating from this for innovation in individual firms. 
Paragraph 6.2 offers a basic overview on how strategies are formed by exploring five 
actions which underlie strategy formation. These five stages of strategy formation will 
be used to analyse the formation of innovation strategies in our case study. It further 
introduces the four strategic approaches to innovation, and shortly discusses them. 

Finally, the importance of leadership support and vision for innovation are shortly 
touched upon. The structure of the firm in relation to innovation is the focus of 
paragraph 6.3, which shows recent development in business structures and processes 
in innovative organizations. Paragraph 6.4 discusses the management of innovation. It 
shows the importance of innovation as a management question, and introduces the 
concept of routines and their main implications for innovation.
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4. Models on the Process of Innovation
This chapter is based on the work of Kline and Rosenberg (1986) and Rothwell 
(1994a). The introduction paragraph characterizes innovation, paragraph 4.2 shortly 
describes the chain-linked model, and paragraph 4.3 includes the 5G innovation 
processes and matching research questions. 

4.1. Introduction
The process of innovation must be seen as a series of changes, of the market 
environment, the production facilities, knowledge, and the social contexts of the 
innovation organization. This causes the systems used in innovation processes to be 
among the most complex systems, from both a social as well as a technical 
perspective (Kline & Rosenberg, 1986). Innovation systems can hence be denoted as 
socio-technical systems. Based on Kline and Rosenberg (1986) we can see that the 
complexity of the processes of innovation mainly originates from:

 The high uncertainty involved in innovation processes 

 The combined importance of performance, costs, and timing for successful innovation 

 The strongly intertwined nature of social and technical aspects in these socio-technical 
systems  

 The fact that the requirements for successful innovation are highly variable between 
different firms, industries, and environments. 

 Innovation is hard to measure effectively, which makes classification of innovation 
and the mapping of costs and benefits difficult. 

 The nature and potential profitability of the output of the innovation process differ 
very much among industries at any given time. 

Both writers argue that due to this complexity it is not appropriate to depict 
innovation as a smooth, linear process. The conventional linear model is depicted in 
figure 5, and used to be a generally accepted process for innovation from the World 
War II until mid eighties. 
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Research

Development
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Marketing

Figure 5 the Conventional linear model. Source: Kline & Rosenberg (1986), modified

The main problems of linear models are according to Kline and Rosenberg (1986):

 Absence of feedback paths. Effective innovation demands feedback rapid, accurate 
feedback with appropriate follow-on actions.

 Central position science instead of design as the focal point of the innovation process. 
Innovation draws on science, but innovation sometimes also forces the creation of 
science. 

4.2. Chain-linked model
The chain-linked model from Kline and Rosenberg (1986) is a good illustration of the 
complexity of the innovation process and clearly shows the iterative nature of the 
process. It is depicted in figure 6. It breaks with the traditional assumption that 
innovation takes place on a linear path, but assumes that innovation contains five 
distinct paths. The traditional discussion about market pull versus technology push is 
not longer relevant, since ‘each market need entering the innovation cycle leads in 
time to a new design, and every successful new design, in time, leads to new market 
conditions’ (Kline & Rosenberg, 1986: 290).

The chain-linked model does not include a central position for science, but shows that 
science is linked alongside the development process. The name chain-linked model 
relates to the way science is linked along the central-chain-of-innovation by the chains 
D and K-R, see table 1. The use of science is based on two different parts of science 
that affect innovation, which the writers define as ‘(1) the current totality of stored 
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human knowledge about nature and (2) the processes by which we correct and add to 
that knowledge’ (1986: 287). This means in practice that when firms have a problem 
concerning technical innovation, they first call on known science, in the form of 
stored knowledge. The innovation process itself takes place in serial stages, with 
feedback loops, and the stored knowledge is continuously accessed in the five stages 
of the model. Only when the stored knowledge in the stages fails to supply the needed 
information, the second part of science, in the form of research is needed and justified. 
The writers further argue that science is crucial for the innovation process, but is 
seldom the initiating step in the process. It is employed along all points of the chain of 
innovation, and only when the innovation process fails achieve the needed benefits 
from all stored knowledge, then firm may resort to the more time-consuming and 
costly research. The type of science, which is needed, varies at the different stages in 
the chain-of-innovation. When the first stage requires scientific research, it is often 
based on pure, long-range science. The science generated in the development stage is 
more of a systems nature. 

Figure 6 Chain-linked model. Source: Kline & Rosenberg (1986: 290)
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Symbols on arrows: 
C = central-chain-of-innovation
f = feedback loops
F = particularly important feedback

K-R: Links through knowledge to research and return paths. If a problem is solved at 
node K, then link 3 to R will not be activated. The return from research (link 4) is 
problematic, therefore a dashed line.

D: Direct link to and from research from problems in invention and design. New 
science sometimes makes radical innovation possible, although these occurrences are 
rare. Radical innovations are hence depicted by arrow D.

I: Support to scientific research by instruments, machines, tools, and procedures of 
technology. This pertains to the feedback from the products of innovation to science. 

S: Support of research in sciences underlying product area to gain information directly 
and by monitoring outside work. The information obtained may apply to anywhere 
along the chain.

Table 1 Explanation of the Chain-linked Model, modified

Although the model is abstract, it provides a detailed overview of the innovation 
process. It introduces five basic stages, the relevance of stored knowledge and the role 
of research in a simplified, abstract model. Our model is based on the chain-linked 
model and described in paragraph 9.4. 

4.3. Fifth-Generation Innovation Processes
Rothwell (1994a) gives a detailed description of how processes of innovation have 
evolved in five different generations of models since the early 1950s. Increased 
competition, technological and economic changes have led firms to manage their 
innovation processes differently. The models on innovation processes evolved 
accordingly. Important factors have been the growing complexity and pace of 
industrial technological change, shortening product-life cycles, and the increased 
blurring of industrial boundaries. Firms were forced to create more vertical and 
horizontal alliances and greater flexibility. This led towards greater and more,
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strategically directed integration and networking with external agencies. Design 
activities presently need to focus on enhancing flexibility, speed and efficiency 
(Rothwell, 1994a). These trends, have determined the development of process models 
from linear ‘technology push’ models, to the more complex 5G innovation processes. 
For a detailed description on this development we refer to Rothwell (1994a). The 5G 
innovation processes originate according to Rothwell from the following strategic 
trends establpished in the 1980s, which have intensified in importance:

 Technological accumulation (technology strategy)

 Strategic networking

 Speed-to-market (time-based strategy)

 Integrated product and manufacturing strategies

 Strategies focus on increasing flexibility and adaptability

 Product strategies

Major importance is adhered to the speed of development. Being a ‘fast innovator’ is 
mentioned by Rothwell (1994a) as an increasing factor of importance in determining 
the company’s competitiveness. Rothwell (1992) identifies twenty-four factors which 
have caused an increase in the speed of development and efficiency. These factors 
underlie the actions firms take as 5G innovators and are depicted in Appendix II. They 
include, centrally integrated and parallel development processes, strong and early 
vertical linkages, developed corporate structures and the use of electronics-based 
design and information systems. Innovation is simultaneously becoming more 
horizontally integrated, due to collaborative competitive research, joint R&D ventures 
and R&D based strategic alliances. Innovation is becoming a network process. The 
5G process is hence a process of systems integration and networking (SIN) (Rothwell, 
1994a). 
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Greater overall organization and systems integration4

 Parallel and integrated (cross-functional) development process

 Early supplier involvement in product development

 Involvement of leading-edge users in product development

 Establishing horizontal technological collaboration where appropriate

Flatter, more flexible organizational structures for rapid and effective decision making5

 Greater empowerment of managers at lower levels

 Empowered product champions/project leaders/ shusas

Fully developed internal data bases6

 Effective data sharing systems

 Product development metrics, computer-based heuristics, expert systems

Effective external data links7

 Co-development with suppliers using linked CAD-systems

 Use of CAD at the customer interface

 Effective data links with R&D collaborators

Table 2 Primary Enabling Features. Source: Rothwell (1994a).

4 Basis for interview question 32
5 Basis for interview question 34
6 Basis for interview question 33
7 Basis for interview question 14
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Time-based strategy (faster, more efficient product development)
Development focus on quality and other non-price factors
Emphasis on corporate flexibility and responsiveness
Customer focus at the forefront of strategy
Strategic integration with primary suppliers
Strategies for horizontal technological collaboration
Electronic data processing strategies
Policy of total quality control

Table 3 Underlying Strategy Elements. Source: Rothwell (1994a)8.

The characteristics of 5G, in terms of underlying strategic elements and primary 
enabling factors are mentioned in tables 2 and 3. The underlying factors, which force 
the innovation process, to become more and more a network process, define the 
enabling features of the 5G innovation process. The case study will determine which 
of the strategic underlying elements and primary enabling features can be identified in 
the innovation processes of the software developers. A part of the interview questions 
relates to table 2 and 3. 

4.3.1. Micro-level questions

1. Which of the underlying strategy elements, as found in 5G innovation processes, 
underlie innovation strategies of small software developing firms? 

2. What types of communication structures and information sharing systems used in 
small software developing firms are important for managing the process of 
innovation?

3. Which of the primary enabling features, as found in 5G innovation processes, underlie 
organizing and information sharing in small software developing firms?

8 Basis for interview question 26
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5. Macro - Meso Level
This chapter discusses the macro- and meso- levels of our three-level approach, and 
focuses on national, regional and sectoral systems of innovation.

5.1. Introduction to Systems of Innovation 
Behind the systems of innovation (SI) approach lays the basic question if innovation 
processes can be stimulated, and if innovative environments can be created 
artificially. Important in this thesis work is how innovative processes are influenced or 
even accelerated by SIs. Since companies do not innovate in isolation SIs are a crucial 
link between internal and external sources of innovation (Rosenberg, 1976). The 
thought that innovative areas, like industry clusters, can be created and copied to a 
certain extent is an enticing prospect for nations, regions, universities and industries. 
Innovative areas are therefore explored to identify key elements of their systems. The 
chapter is discusses the macro- and meso-levels by including a national, regional and 
sectoral perspective. We have included the national systems of innovation approach 
on the macro-level, since they influence the regional systems at the meso-level. This
macro-level focuses on institutions, globalization, and the diversification of industries. 
On the meso-level we focus on the ICT-industry in the technology cluster of MSP. 
We hence introduce both a sectoral as well as a regional approach. Special attention 
goes hereby to the software developing firms. After having reviewed several theories 
and models on SIs we have selected the following two conceptual frameworks from 
which we have developed for our own qualitative conceptual framework for the 
empirical meso-research: Fischer’s (2000) Four Building Blocks and Leydesdorff & 
Etzkowitz’s (2000) Triple Helix approach.

5.2. National systems of innovation 
List (1841) is said to be the first to have explored the relations between economic 
growth and wealth, and the connections between science, technology and industry. In 
his work ‘The National System of Political Economy’ he identified the different 
actors and their relations in what we nowadays refer to as a national system of 
innovation. He emphasized the importance of linked elements in economies. Freeman 
(2002) states, that Lundvall (1988, 1992) was the first to use the term ‘national system 
of innovation’. Freeman himself (1974) and Beer (1959) however had researched 
innovation on a national level before. Reasons for taking a national focus originate 
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from the immense differences between countries, with regard to their national systems 
of innovation (Nelson, 1993). One important source of differences between national 
systems of innovation originates from the so-called rules of the game, the formal and 
informal institutions, which create the opportunities and constraints within the 
national boundaries (North, 1990). 

‘Institutions are sets of habits, routines, rules, norms and laws, which regulate the 
relations between people and shape human interaction. By reducing uncertainty, and 
thus the amount of information needed for individual and collective action, 
institutions are fundamental building blocks in all societies (Edquist & Johnson, 
1997). According to institutional economic theory every economy consists of an 
institutional structure, which creates policy or market logic, through interaction with 
the industry. 

Institutions can be separated in formal or hard institutions, which include laws, 
governmental regulations of bank conduct, and formal instructions, and secondly, 
informal or soft institutions, relating to common law, traditions, customs, ethics, 
norms (Zysman, 1994). Dosi (1990) pinpoints that countries have developed 
differently due to their institutional settings and institutions have to be regarded as 
nationally coined. They influence innovation either in a supportive or an obstructive 
way. When national institutions create a set-up of trust, which includes secure 
incentive systems, well-developed intellectual rights, and a good enforcement system, 
then they provide a supportive environment for innovation. If institutional systems are 
too inflexible and lethargic to keep pace with technological change, institutions 
obstruct innovation, and can even lead to economic stagnation (Freeman & Perez, 
1988). 

Formal or hard institutions are the result of a historical development (Johnson, 1988). 
They are deeply seated in a nation’s society, which makes them difficult to change. 
Hence they can be obstructive to technological change, and innovation. In 
evolutionary theories of economics, institutions build the selective environment for 
technical evolutionary processes. This evolutionary process has already been
described by Schumpeter (1950) as a process of creative destruction, which pushes 
technology progress by supporting technological change and eliminating out-dated 
products and techniques. 



MACRO - MESO LEVEL

34

Arguments often introduced against a national view of systems of innovations, are the 
globalization trend and the diversification of industries. Prahalad & Doz (1986) argue 
however that globalization affects production, marketing, sales and logistics far more 
than innovation processes. Most multinationals locate their R&D departments either 
in their home countries, or in those nations which have developed strong competitive 
advantages in specific industries (Porter, 1990). Relevant for innovation is the 
pressure for global strategic coordination, which is the central management of 
resources across national boundaries, in the pursuit of a strategy. ‘This serves to 
provide competitive and strategic coherence to resource commitments made over time 
by headquarters and various subsidiaries in multiple countries’ (Prahalad & Doz, 
1986: 754) on innovation through in-house development. The need for central 
management makes a national focus appropriate. 

5.3. Regional and sectoral systems of innovation
In theory review on regional and sectoral systems of innovation we identified the need 
for combining the regional and sectoral approaches, since it is hardly possible to 
differentiate between regional and sectoral systems of innovation. This is caused by 
the fact that regional developments often pertain to one specific sector and that 
sectoral growth very often leads to regional technology agglomeration. Regional 
agglomeration of technology and competencies is often limited to one sector or 
industry (Cooke, 2003) and complex technologies develop in co-evolution with an 
innovative network, since high-technological agglomeration offers large advantages 
for the development of complex technologies (Rycroft & Kash, 2002). We have 
therefore chosen to combine both approaches in our meso-level analysis, see 5.4.3.

Regionally strong competences in technological areas have led to high-technology 
agglomeration in many areas world-wide. An example is the knowledge-based 
biotechnology sector in Germany, which consists of four clusters: Jena, Munich, 
Heidelberg and Cologne. Every German regional biotechnology cluster emphasizes 
science and research but there are many differences. Cologne, for example, has 
become a centre of ‘green technology’ for next generation agrarian-products. 
Whereas, Heidelberg has developed, due to its science-base in medicine, into a centre 
in molecular and medicine technology, with the main focus on projects like cancer 
research (Cooke, 2003). One can identify a strong trend towards regional 
agglomeration among small knowledge-based companies in the ICT, telecom and 
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biotech sectors (Cooke, 2003). The relevant question, we pose ourselves, is how 
innovation processes in individual firms profit from regional technology 
agglomeration. Based on recent studies, we have identified four advantages 
originating from regional technology agglomeration in specific sectors. 

First there is the advantage of proximity, which plays a fundamental role in business 
connections, regardless of new communication techniques. Malmberg and Maskell 
(1997) showed that the benefits from face-to-face interactions cannot yet be met by 
present communication techniques, and that tacit knowledge exchange, as an 
important knowledge source for in innovation processes, needs proximity. 

A second advantage is the profit of external economies of scale. Marshall (1920) 
already discovered that related industries can lower their costs by sharing 
infrastructure and common resources. How far companies can lower their innovation 
costs by using common resources is an interesting question. It is hard to measure the 
cost and benefits of innovation though, because the complexity of innovation 
processes makes it hard to identify clear input-output relations (Rosenberg & Kline, 
1986). 

A third aspect relates to product complexity. Complex products are based on different 
sub-products or elements and their performance depends on the system’s
performance. When products are complex, innovation processes become more 
complex and involve extensive forms of collaboration. Geographical proximity then 
offers low-cost possibilities for face-to-face collaboration and knowledge exchange, 
which means that regional networks offer possibilities for increasing innovation 
performance (Kenney, 2000).

Finally, regional development in knowledge-based industries depends on the presence 
of human resources. Utterback (1989) underlined that a stable supply of employees is 
needed to fuel the innovation process. Universities are human resource suppliers and 
focus on different technological core competencies. Hence the regional presence of a 
university with strong competences in a specific technological area provides firms 
with this crucial stable supply or exchange of employees. Exchange of employees 
might concern phenomena like flexible recycling of high skilled employees, meaning 
that employees quickly find new jobs after a bankruptcy, or job shopping, which 
means that there is a high rate of workplace changes in the workforce. These 
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exchange phenomena depend on sectoral similarities and geographical proximity
(Kenney, 2000). Both phenomena facilitate the supply or exchange of employees and 
are important for a self-strengthening effect of SIs. We will identify in our meso-
analysis in paragraph 9.2 in which ways these four advantages of regional technology 
agglomeration relate to MSP.  

5.4. Qualitative SI Models
There are qualitative and quantitative types of SI models. Quantitative approaches, 
based on network theory (Shapiro & Varian, 1999), aim to increase the validity and 
reliability of network studies, but their application requires sensitive data which is 
hardly available. This sensitive data pertains to information of customer-, supplier-
and partner- contacts which provides a holistic insight in companies’ activities. Firms 
are not willing to provide this information, since benefits are hard to measure and they 
would loose strategic information to competitors.  

Qualitative approaches on the other hand focus on the identification and qualitative 
description of the elements, or building blocks of innovations system and their 
relations. These qualitative approaches offer ample of possibilities for describing 
regional and sectoral systems of innovation. The two qualitative approaches we will 
introduce here are based on different points of departure. The Triple Helix approach 
emphasis the role of universities and science, whereas the Four Building Blocks
highlights industry as the driving force behind innovation.

5.4.1. The Triple Helix
The name triple Helix is based on the Triple Helix conferences, which first started in 
Amsterdam in 1996. Leydesdorff used the word triple to describe the co-operation 
between university, state and industry, and described their complex, dynamic 
development relations with the name of the helix structure, taken from the fields of 
biology and chemistry.   

The three elements of the construct, universities, the state and industries, are present 
in many urban centres, but for an effective SI they have to coordinate their activities 
and align their business orientation. The writers regard universities to be the centre of 
the Triple Helix model and as the key players for economic growth in a knowledge-
based society (Etzkowitz & Lundvall, 2000). Apart from education and research tasks, 
universities should directly contribute to innovation and spin-offs in industries. This 
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contribution of universities is called the third mission. 

Barriers to cooperation between the scientific and industrial worlds originate from 
both sides. On the one hand researchers try to perform independent basic research, 
free from a strong industrial influence. Simultaneously universities have the pressure 
to cooperate since their budgets are cut by governments and they are forced to market 
their knowledge and research. The industrial side has limited control of knowledge 
and employees in the scientific field, which makes them reticent about engaging in 
joint R&D projects. The concept of this third mission of universities was one of the 
reasons for including the Triple Helix in our theoretical framework.

An idealistic part of the model concerns the fact that the borders of the triple elements 
are overlapping. This aims to show that innovation processes ideally take place in 
close cooperation, and are speeded up and supported by network relations. The 
objective of the Triple Helix model is to realize and maintain interaction activities, 
and to create an effective knowledge development process. An element which should 
facilitate the achievement of those goals, are the so-called Hybrid Organisations. 
These are organisations that have the soul purpose of creating and maintaining 
network relations between and within industries, universities and state-owned 
organisations. These hybrid organizations support network relations by providing both 
consult and management services. The underlying idea that networks can be 
stimulated in a structural way, and that this might help companies to innovate is in our 
opinion a second aspect of interest in the Triple Helix model. Interesting for this thesis 
work is then to identify how companies look upon these hybrid organisations and in 
which ways they effective use their services for their innovation processes.
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Figure 7 Triple Helix Model (Etzkowitz & Leydesdorff, 2000) modified

Sweden has applied a Triple Helix approach by studying and copying the American 
model of Stanford University and Massachusetts Institute of Technology (MIT) 
(Vinnova, 2003). The economic crisis in the early 1990s led research to focus on 
possibilities for stimulating economic growth. In 1992 the study ‘R&D for Swedish 
Industrial Renewal - a study for policy makers and industry strategists’, documented 
the stimulating influence of universities on economic growth and development. 
Following the motto ‘Från Humboldtuniversitet till entreprenöriella universitet9’ 
(Vinnova, 2002) hybrid organizations have been founded, which focus on spin-off 
support and the encouragement of students to market their ideas. Based on the 
American example, a technical bridge foundation (1993) and public funds (NUTEK) 
have been created. Innovative for Sweden were further the new entrepreneurial 
programs for students, such as the Entrepreneurship and New Company Program 
(Entrepreneurskap och Nyföretagarprogrammet) (ENP) in Linköping. 

The fact that Sweden, and foremost research in Linköping, has used the Triple Helix 
model to describe innovation systems, is a third reason for including the Triple Helix 

9 From the Humboldt- Universities toward the entrepreneurial University
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approach in our thesis. Interesting is that the Triple Helix model (2000) was created 
later than the actual implementation of the Swedish ‘Triple Helix structure’. It is 
hence more a descriptive model. 

The Triple Helix model is not comparable to the more sophisticated quantitative 
models, which use artificial neural network theory (Fischer & Gopal, 1994). It is a 
basic model on how regional innovation can be stimulated without offering detailed 
opportunities of quantitative evaluation or feed-back analysis. The simplicity of the 
model is its strength and weakness as well. The simplicity makes it is easy to 
understand and practically usable. 

5.4.2. Major building blocks
Fischer (2001) introduced a conceptual framework consisting of four building blocks. 
This framework provides the opportunity to include all possible influencing actors in 
an innovation sub-system for a specific sector. The four blocks are:

 The scientific sector, which plays a crucial role in technological innovation. Fischer 
identifies two components: a training component and a research component

 The sector of producer services, which consists of supporting units in larger 
organizations. They offer services to launch, finance, mediate or evaluate new 
products or services

 The manufacturing sector comprises all manufactures and their R&D departments

 The institutional sector provides the institutional setup, consisting of both informal 
and formal institutions

Fischer identifies a macroeconomic context, product market conditions, factor market 
conditions and a communication infrastructure. The macroeconomic context pertains 
to a regional perspective; product market conditions limit the model to a definite 
product range specified by special factor market conditions. 



MACRO - MESO LEVEL

40

The four blocks are connected by:

 customer-producer relations

 producer-service supplier relations

 producer network relations

 science industry collaborations
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Figure 8 The major building blocks of a system of innovation (Fischer, 2000:208)

We see Fischer’s approach as an addition to the Triple Helix, since it emphasizes the 
role of industrial research for the innovation process, instead of the central role of the 
university in the Triple Helix model. The sector of product & service relates to 
internal firm innovation support mechanisms. It plays a similar role as the hybrid 
organisations of Leydesdorff and Etzkowitz, since these support mechanisms provide 
internal support and consulting to other departments. The main difference lies in the 
fact that they are internally oriented. 

5.4.3. Combined approaches
After having studied the various approaches and models on SIs we came to the 
conclusion that a combination of the Triple Helix and Fischer’s Major Block approach 
best fits to our purpose. We have benefited from the positive elements in both 
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approaches. Both are qualitative approaches and give a general overview of a SI, 
instead of a quantitative analysis. The main point of focus in these conceptual 
frameworks lays on the relationships between system elements. Both approaches 
qualitative identify network partners and their connections. We missed in Fischer’s 
(2001) model the existence of external partners like the hybrid organisations. Fischer 
however offered us the interesting building block of ‘sector of product & service’, 
which is missing in the Triple Helix model. This made us realized that a combination 
of the different approaches would be useful.
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Figure 9 Combined approaches

We have made some important adaptations in our combined approach. We identified 
the need to include a clear distinction between the supportive elements which are 
internal to the firm and the external hybrid organizations and further decided to base 
the framework on our three-level perspective. These two decisions have led us to 
include a separate building block for ‘hybrid organisations’ and ‘internal company 
innovation support’. The hybrid organizations pertain to the meso-level and the 
internal company support to the micro-level. We have combined the two approaches, 
as shown in figure 9. This conceptual framework will form the starting point for our 
empirical meso-research. 
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5.4.4. Macro- & Meso-level questions

1. How do small software companies evaluate the Swedish situation for innovation 
support regarding taxation and patenting?10

2. What technological cluster can be identified in Linköping and MSP, are they 
different?11

3. Is the structure of the cluster homogeneous and complementary in order to exchange 
knowledge and to complement products?12

4. Are the four identified advantages, which originate from regional technology 
agglomeration, considered to be important for small software developing firms in 
MSP?13

5. What hybrid organisations can we identify and do small software developing firms 
use the services and support of these hybrid organizations?14

6. How can the different building blocks be characterized and how are they related?15

10 Question: 1, 2
11 Question: 4, 5, 6, 7, 8, 9, 10, 12
12 Based on Nyden and Johansson, 2003
13 Question: 2, 3, 4, 5, 6, 7, 9, 10, 12, 15, 16
14 Question: 2, 11, 15
15 Question: 11, 15, 16
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6. Micro - level
We introduce in this chapter the firm internal level or micro-level and focus on 
partnerships, networking, strategy, firm structure and management.

6.1. Partnerships and Network Relations
Intra-firm networks are regarded as a new organizational form, which offers 
possibilities for firms to grow, gain competitive advantages and to gain access to 
knowledge. Innovation itself is becoming more and more a network process. In the 
ICT-industry virtual networks are often promoted as a source of success, based on 
information technologies. We will discuss motives, influencing factors and several 
forms of cooperation and networking with their advantages and disadvantages.

6.1.1. Motives for Partnerships and Networking
Different reasons exist for intra-firm cooperation and networking. SMEs in the ICT-
industry have their specific motives to cooperate. Theory offers us eight key motives 
for cooperation with external partners as shown in table 4.

We see that the need for partnerships and networking basically originates from limited 
internal resources for product development. In order to effectively exploit the external 
resources a company has to develop capabilities which enable it to select appropriate 
partners, to combine different partnerships and networks, to monitor external 
developments, and absorb knowledge. Hence companies need relational, combinative 
and absorptive capabilities (Pihkala, et.al., 1999). 
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Limited internal resources: Small companies have limited R&D, sales and marketing 
resources. They are more dependent on partnerships for the development, production, 
and market introduction of their products.

Complexity of technology: ICT-companies deal with high-tech products which include 
complex technologies. These are often a part of larger systems and therefore require a 
high cooperation level in the product development. They further require highly specific 
competences which cannot always all be developed in-house.

Decreasing development costs: Due to the complexity level development costs are high. 
A shared infrastructure can lead to economies of scale and hence lower costs. 

Reduction of risks: Related to cost reduction is risk reduction. High risks of novel 
product launches can be shared by partners. Outsourcing to more specialized partners 
reduces developments risks and enables firms to offer customers better guarantees. 

Reduction of time-to-market: The effective and efficient use of external resources 
enables firms to become fast innovators through speeding up the whole innovation 
process and hence decreasing the time-to-market. 

Keep development pace: Typical for the ICT-industry is the fast development pace of 
technology. Companies need to have access to the latest R&D knowledge in order to 
keep pace with development. Integration into a knowledge network is therefore a 
prerequisite. 

Gain access: Partnerships provide access to markets, knowledge, technology and 
resources. Critical for innovation in small companies are sales partnerships with bigger 
companies, access to new markets, access to latest R&D knowledge, and the use and 
access to specific resources such as specialized competences.   

Grow in size while remaining small: This obvious contradiction is possible through 
effective networking on the basis of outsourcing, data sharing, and shared resource 
access, such as shared R&D facilities. Companies can hence reduce or avoid high 
overhead costs and stay flexible. 

Table 4 Motivations for co-operations (Tidd, 1997; Gunawan et.al., 2002; Lechner & 
Dowling, 2003)
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6.1.2. Innovation strategies underlying partnerships
The innovation strategies pursued by companies are an important determinant for the 
types of partnerships companies use for their product development. Four different
types of innovation strategies are discussed in paragraph 6.2.4. Offensive innovation 
strategies will require a high degree of basic research. It is clear however that no firm 
‘can possibly do more than a small fraction for the fundamental research which is 
relevant, and that in any case the firm needs to have access to the results of 
fundamental research performed elsewhere’ (Freeman & Soete, 1997: 269). Small 
offensive innovators are hence forced to have partnerships which focus on gaining 
access to research data. Defensive innovators have more specific strengths and skills 
in production engineering and marketing. In order not to become a laggard, defensive 
innovators must be able to respond rapidly to the actions of offensive innovators, 
which requires a high degree of flexibility and often involves leap-frogging in product 
development (Freeman & Soete, 1997). Important network relations, in terms of the 
above mentioned categories, are likely to focus on reducing time-to-market, in coping 
with limited internal resources and complex technologies. Partnerships will focus on 
gaining knowledge access on the latest developments in engineering, and the building 
of engineering competences. Imitative strategies are based on competitive advantages, 
ranging from advantages in served market size, to cost advantages (Freeman & Soete, 
1997). Network relations will hence be centred round the outsourcing of production 
for cost reduction, risk reduction, gaining and maintaining market access, and the 
support of large sales and marketing structures. Finally, dependent strategies involve 
the subordinate relation to a stronger firm, or a main customer for innovation 
(Freeman & Soete, 1997). 

6.1.3 Software Developing Companies and partnerships
Some characteristics of the ICT-industry play an important role for the partnerships 
and networks of software developing companies. One of these aspects is the fact that 
the software industry produces network-products that are compatible and complement 
other products (Shapiro & Varian, 1999). These products are characterized by 
externalities, switching costs and increasing economies of scale. Costs originate if a 
user changes to another product and profit percentages increase with sales. 
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Relevant for innovation and product development is the fact that software is a 
compatible product, which allows the development of specialized parts and the 
integration in bigger systems. The specialized parts are usually complex technological 
products. A high degree of specialization and a relatively small company size are 
therefore characteristic for software companies (Kenney, 2000). Originating from the 
nature of software products is the fact that software is often developed for specific 
hardware products. Nowadays hardware is usually an assembled system of devices 
delivered by specialized suppliers (Gunawan, et.al., 2002). Developing software for 
specific hardware therefore typically requires a high degree of cooperation in product 
development. An advantage in cooperating for product development is the digital 
product nature, which offers large opportunities for intensive communication through 
using information technologies. These characteristics of software products imply that 
we might expect to find a high degree of technological partnerships in innovation 
processes in software developing companies. The types of collaborations are 
introduced in the next paragraph. An advantage for the software developers 
originating from product development on a partnership basis is the fact that it often 
provides a marketing and sales partnership at the same time.  

6.1.4 Forms of partnerships and networking
Depending on firm specific innovation strategies, different technologies and varying 
markets conditions, different forms of partnerships and networking are feasible. We 
have identified seven general types of collaborations and four types of networks. 

The different types of networks can be either horizontal or vertical, and differ in 
duration and level of formality. Generally horizontal collaborations aim to 
complement activities, while vertical collaborations focus more on cost-reduction.

One main difference between these forms of collaboration is the level of formality. 
Most collaboration forms have a contractual base. Networks can however be more 
open and highly informal. Recently, informal collaborations have gained more 
importance. They are especially important for knowledge diffusion and exchange 
(Fischer, 2000). One more informal form of collaboration is the use of networks. We 
can distinguish five basic types of networks. They have been depicted in table 6.
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Type of 
collaboration

Typical 
duration

Formal or 
informal

Advantages Disadvantages 
(transaction costs)

Subcontracting Short-term Formal Cost and risk 
reduction

Search costs, product 
performance & 

quality

Cross-Licensing Fixed-term Formal Technology 
acquisition

Cost of contract

Strategic 
Alliances

Flexible Informal or 
formal

Market access, 
low commitment

Knowledge leakage

Joint-venture Long-term Formal Know-how, 
complementary

Cultural miss-match

Joint-R&D 
agreements

Short-long 
term

Formal Know-how, cost 
reduction

Know-how loose

Computerized 
data banks

Long-term Formal Knowledge 
exchange

Knowledge loose

Networks Long-term Informal Dynamic learning Static inefficiencies

Table 5 Forms of collaboration, (Tidd, 1997; Gunawan et.al.2002; Lechner & Dowling, 
2003)16

Companies use a different mix of these networks, depending on the phase in the 
company life cycle. An appropriate relational mix of networks highlights different 
networks according to the development stage of the firm (Lechner & Dowling, 2003). 
We have shortly introduced the different network forms, and will now explain the 
evolutionary use of these networks in the different development stages. 

16 Basis for interview question 14
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1. Social networks: are the basic entrance to more sophisticated networks and 
collaborations. Their roots lay in pre-existing relationships with other key 
individuals or companies. 

2. Reputational networks: have a signal effect to the market. Important for ICT-
companies is to create a reputation network with reputable partners and customers. 
Problematic is in the ICT-industry that for partnerships both parts have to give 
something valuable in exchange (Lechner & Dowling, 2003). Reputational networks 
contribute to trust building without previous business contacts. The reputation of 
partners is often spread to network partners. The reputation effect is stronger when 
firms originate from the local market. 

3. Co-opetition networks: Co-opetition with competitors is not uncommon. In order to 
reach or keep customers, co-opetition with competitors is used. Another reason for 
co-operation is that big projects need more resources than one firm can provide. 
These networks often take place on a regional level. Trust and face to face 
communication are often preconditions for success.

4. Marketing Networks: These networks offer companies market information and 
sustain customer contacts. 

5. Innovation, technology and knowledge network: These are very important networks 
for ICT-companies for getting access to knowledge and technological developments. 
Vertical as well horizontal relations can exist. Companies try to accelerate 
knowledge creation and dissemination through knowledge sharing. Information 
technologies provide virtual opportunities for sharing knowledge. This could 
decrease the importance of geographical proximity but these networks are mainly 
based on trust and therefore need proximity (Porter, 1990). 

Table 6 Types of networks in the ICT-industry, (Lechner, C. & Dowling, M., 2003)17

In a research project of the IT-cluster in Munich (Germany) an evolutionary 
development of networks was identified. This research project found an increase of 
structure in the networking as firms develop, from unstructured to structured 

17 Basis for interview questions 15,16
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networking. It further showed that the network-mix changes with the company’s 
development. In the early stage of firm development social and reputation networks 
play the most important role. They are the entry to other networks, such as customers 
and markets. Co-opetition networks are important during all stages of firm 
development. Small companies gain scale advantages through collaborating with 
bigger partners. Marketing networks guarantee knowledge and market access and are 
therefore needed at all development stages. Innovation, knowledge and technical 
(IKT) networks are for small firms hard to enter in an early stage. These networks are 
not extensive as marketing networks or social networks can be. A certain level of firm 
maturity is usually needed before companies are accepted in IKTs. These 
developments are depicted in figure 10.

Lo
w

im
po

rta
nc

e 
  h

ig
h

Foundation Maturity

Marketing and co-opetition networks IKT networks
Social networks      Reputation networks

Figure 10 Network Evolution, (Lechner, C. & Dowling, M., 2003) modified
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6.1.5 Micro-level questions

1. What motives do small software developing companies have for establishing 
partnerships and how do these motives relate to the process of innovation?18

2. What forms of partnerships are deployed by small software developing firms in 
practice and how are these partnerships used for their innovation process?19

3. What types of networks have been established by small software developing firms 
and what role do these networks play in their innovation process?20

18 Question: 13
19 Question: 14, 15
20 Question: 15,16
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6.2. Innovation and Strategy
The importance of innovation at the micro level of individual firms is emphasized by 
research performed in the field of business management. This research indicates that 
innovative firms outperform their competitors, measured in terms of market share, 
profitability, growth or market capitalization (Tidd, 2001).

6.2.1 Introduction 
Innovation provides firms with a competitive advantage. Such a competitive 
advantage originates, according to Porter’s generic strategies (Porter, 1980), from a 
focus on cost or product differentiation or from combining both cost and product 
differentiation in a specific market segment. It is innovation, which allows firms to 
achieve these types of competitive advantage, by achieving cost reduction from 
incremental innovations, and product and service differentiation from more radical 
innovation21. Because innovation leads to a competitive advantage, it is of strategic 
concern to firms. This makes a strategic perspective on innovation is relevant. 

Firms can choose from a scope of innovation strategies in order to deal with 
technological change. Research, carried out to determine which factors enhance 
innovative efforts of SMEs, suggests that innovativeness is the result of a deliberately 
chosen and pursued policy (Keizer et al. 2002)22. Managing innovation as a 
deliberately managed process requires a range of aspects which are of strategic 
importance, such as the achievement of external (data) linkages, shared vision, 
leadership, and top management commitment (Tidd, 2001)23. This makes it important 
to identify in our empirical research if the firms have such a deliberately pursued 
innovation strategy, and what the reasons are for this. We further have to identify if 
this strategy is supported by a shared vision, leadership and top management. 

The chapter on the process of innovation has already shortly introduced what the
underlying strategic elements are for successful managing the innovation process. The 
importance of each of these underlying strategic elements can vary from firm to firm, 
and are usually determined to a large extent by the industry rules. Industry rules are 

21 Basis for interview question 28
22 Basis for interview question 17
23 Basis for interview question 24, 25
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the demands that are dictated to the organization by the industry context, which limit 
the scope of economically rational behaviour. In other words, industries stipulate at a 
strategic level what must be done to survive and prosper in a specific line of business 
(Meyer & de Wit, 1998). One underlying strategic element, which is applicable to 
software developing companies, is the time-based strategy. This is needed for 
increasing the speed and efficiency of product development. Research in 1100 
Swedish firms showed that those firms that were classified as being innovative with 
innovative products services or processes, generally have shorter product-life cycles 
(Vinnova, 2002). This shows the importance of time-based strategies. Other aspects, 
such as strategic integration with suppliers, and total quality control, are more likely 
to underlie strategies of firms in manufacturing industries. We can shortly state that 
the underlying strategy elements for ICT-firms are based on four key aspects of the 
innovation process (Rothwell, 1994a): Integration, Flexibility, Networking and 
parallel information processing.

6.2.2. Incrementalism or rationalism 
The strategic management of innovation is centred round two different approaches in 
strategic management, being the rational and incremental approaches. We will not 
provide a detailed overview of this discussion, but limit ourselves to stating that the 
complexity of the innovation process as described in chapter 4 makes it unlikely that 
innovation can be managed from a purely rationalist perspective. A rationalist 
perspective assumes that analytically optimized solutions can be found. Although 
analysis will always be a part of the strategy formation process, we hold the opinion 
that a more incremental perspective better applies to the way innovation strategies are 
developed in practice. The way innovation or product development strategies are 
formed will be included in our empirical analysis of the four software developing 
firms. We expect that these strategies are more likely to evolve over time and 
therefore include the characteristics as depicted in table 724. Incremental strategies
reduce path dependency and make that organizations are open to new opportunities, 
since it allows them to more gradually develop their strategies over time, and 
therefore remain more flexible to adapt to critical changes. 

24 Basis for interview question 35
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Strategy is more emerging than deliberately planned and executed

Strategy is gradually shaped

The nature of strategy formation is based on finding out

The formation process is unstructured and fragmented

Decision making focus is based on experimental and parallel initiatives

Posture towards future based on flexibility

Implementation based on learning

Strategic change requires broad an cognitive shifts

Table 7 Incremental Strategy Characteristics, (De Wit & Meyer, 1998), modified.

It enables organizations to interact with their environments and to learn. It gives 
management the possibility to develop responsive patterns of action. An incremental 
approach to strategy hence stimulates learning and flexibility. It further serves 
autonomy and self-organization, being critical aspects for stimulating creativity (De 
Wit & Meyer, 1998). 

6.2.3. Enabling Strategy making 
We have provided some reasons for characterising innovation strategies as being 
incremental and identified the underlying strategy elements in chapter 4. We will now 
focus on what a successful innovation strategy should pertain to. ‘Successful 
innovation strategy requires understanding the key parameters of the competitive 
game (markets, competitors, external forces, etc.) and also the role which 
technological knowledge can play as a resource in this game’ (Tidd, 2001: 246)25. 
Strategically managing innovation is hence a continuous learning process within the 
firm and building effective routines for supporting this process is essential. We will
identify in which ways the firms gather information on the so-called competitive 
game and if they make effective use of the networks opportunities offered to them. 

25 Basis for interview question 27
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According to Nelson and Winter (1982) successful innovation is based on the creation 
of organization specific routines, by which firms learn over time through trial and 
error. A useful approach developed for managing innovation strategy is the dynamic 
capabilities approach from (Teece & Pisano, 1994), which focuses on dynamic 
change and corporate learning. The basic strategic dimensions which should be 
managed are managerial and organisational processes, the firm’s present position, and 
the paths available to the firm. Processes are defined as routines, or patterns of current 
practice and learning. Position pertains to the current technological capabilities and 
intellectual property, as well as customer and upstream supplier relations. Paths are 
the strategic alternatives available to the firm. Interesting for this thesis work is to 
identify how firms develop innovation strategies as the underlying element of their 
innovation process. Although we assume the strategy formation process to be more 
incremental, we can identify that the typical process of strategy formation involves set 
of six actions (Bessant, 1994, Table 8)26.

Identifying targets for competing (understanding the basis for competition for a chosen 
product or market)

Auditing current performance (assess the contribution of the current various resources, 
and capabilities, in order to identify possibilities for learning and development, and to 
make resource choices)

Exploring options for innovations (trying to find appropriate mechanisms for 
developing capabilities, and identifying different innovation options)

Forecasting (scanning the future for emerging trends, threats and opportunities, which 
might affect the competitive position and decision making)

Implementation

Review and repeat as critical stage in the process (effective strategy is based on 
learning and development, in order to increase awareness and understanding)

Table 8 Process of Strategy Formation, (Bessant, 1994), modified.

26 Basis for interview questions 18,19,20
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Even though the process of strategy formation is often unstructured and strategies are 
emerging, many firms consciously execute the stages from table 8 in their strategy 
formation process, and innovation strategies are based on developing organizational 
routines

6.2.4. Conceptualization of Strategic Alternatives
Within the scope of technological and market possibilities, several strategic 
alternatives are open to a firm in dealing with technological change. Although 
classifying the different types of strategy is a somewhat arbitrary, we will introduce 
four ideal types of innovation strategy in order to increase the understanding of 
strategic approaches undertaken by firms. 

Offensive strategies are designed to achieve technical and market leadership by being 
ahead of competitors in the introduction of new products. It must either be based on a 
special science and technology relationships, strong independent R&D, or on the much 
quicker exploitation of new possibilities, or on a combination of these advantages.

Defensive strategies do not strive to achieve technical and market leadership by being 
the first to introduce new products, but do not wish to stay behind as well. Such a 
strategy is not necessary less R&D intensive, but R&D focuses more on development. 
Defensive innovators are followers, which forces them to be able to move rapidly, need 
quick decision making, and focus on product differentiation.

Imitative strategies focus on following offensive and defensive innovators. They are 
often far behind from leaders in established technologies. Imitators must enjoy certain 
competitive advantages, ranging from advantages in served market size, to cost 
advantages. Unless they rely on significant market protection, they must rely on lower 
unit costs.

Dependent strategies involve the acceptance of a subordinate role in relation to a 
stronger firm. The dependent firm does not initiate or imitate technological changes, 
except as a result of specific requests from customers or its parent. It has lost all 
initiative in product design and R&D facilities.  

Table 9 Types of Innovation Strategies, (Freeman & Soete, 1997), modified.
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These ideal types are described by Freeman and Soete (1997)27 depicted in table 9. 
Different types of innovation strategies are described by different writers. This 
classification provides us with the offensive and defensive strategic approaches, 
which we expect to identify in practice. Different types of innovation strategies are 
described by different writers. This classification provides us with the offensive and 
defensive strategic approaches, which we expect to identify in practice.

6.2.5. Shared Vision, Leadership and the Will to Innovate
For the requirements for successful innovation strategies we refer to Tidd (2001), who 
provides us with a concise overview28. Although the requirements introduced by Tidd 
(2001) concern only very broad concepts, they should ideally underlie the strategic 
action undertaken by firms. We will not describe them in detail here, but provide an 
overview in table 10 of the concepts. We refer to Tidd (2001) for a detailed practical 
description.

Need for risk-taking behaviour

Focus on identifying sources of inertia, complacency, and path-dependency

Perceived need for change and will to innovate

Articulation of new vision

Top management involvement, support, commitment, and enthusiasm

Creating organizational involvement

Table 10 Requirements for Innovation, (Tidd, 2001), modified.

27 Basis for interview question 29
28 Basis for interview questions 21, 22, 23
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6.2.6. Micro-level questions

1. What innovation strategies are deployed by small software developing firms?

2. How are strategic approaches to innovation management developed and how do they 
underlie the process of innovation?

3. Which of the underlying strategy elements, as found in 5G innovation processes, 
underlie innovation strategies of small software developing firms? 

http://6.2.6.micro
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6.3. Firm Structure and Innovation
Although Alfred Chandler (1962) said that in organizations, structure, should 
follow strategy, it is essential that the structure, systems and human resources of 
an innovative organization should interact with its strategy, both influencing and 
being influenced by it’ (Fairtlough, 1994). We hence see the importance of 
organizational structure. This paragraph will address the importance of 
organizational structures and processes in managing the process of innovation. 

6.3.1. Introduction
The study on innovative organizations owes much to the work of Burns & Stalker 
(1966), who described to ideal types of organizations. Mechanistic organizations are 
hierarchical, prescribed and demand obedience. Organic organizations seek flexibility 
and initiative; avoid precise job descriptions or channels of communication. It 
encourages commitment to the overall goals of the organization (Fairtlough, 1994). 
The classification into two types of organizational structures is too simple, but it 
provides a basic understanding of how organizational structures, communication, and 
power distribution, influence organizational flexibility and creativity. 

A good introduction to research on organizational structure is provided by Macrì, et 
al. (2001). They describe that research has focused on the relationship between 
technology and organizational structure. An important question is whether technology 
drives structure or whether it is technology that adapts to existing organizational 
structures. We see that ‘organizational structures are influenced by the nature of tasks 
to be performed within the organization. In essence we see that, the less programmed 
and more uncertain the tasks, the greater the need for flexibility around the structuring 
of relationships’ (Tidd, 2001: 318). Since innovation involves a high degree of 
uncertainty, the activities involved in the innovation process require a high degree of 
flexibility and extensive interaction. The higher the need for so-called non-
programmed decisions, the more the organization needs a loose and flexible structure 
(Tidd, 2001)29. If a high degree of corporate flexibility is necessary for innovation, it 
is important to identify in which aspects the firms in the empirical micro research are 
able to remain flexible, and from which aspects this flexibility originates. 

29 Basis for interview questions 30, 34

http://6.3.1.introduction
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The need for a high degree of interaction is reflected in the primary enabling features 
of Rothwell (1994a) by the greater overall organization and systems integration, and 
the use of fully developed internal data bases30. The need for a flexible structure is 
reflected in the primary enabling features by the flatter, more flexible organizational 
structures for rapid and effective decision making. This means greater empowerment 
of managers at lower levels, of product champions and project leaders and effective 
data sharing systems31. The case study will show how these facts apply to small 
software developers. We expect to find a high degree of flexibility originating from a 
flat organization structure and highly specialized employees. It is hence interesting to 
see how these firms work with individual product champions and with project leaders, 
and if they use special data sharing systems. We expect the use of data sharing 
systems to be low, due to the high costs of these systems. Information is more likely 
to be shared on an informal basis. 

More recent developments in organizational structures in European firms are 
described by Pettigrew, et al. (2000). Their research focuses on innovating forms of 
organizing in contemporary organisations, and their extensive moves to create more 
responsive and flexible firms. They argue that newly evolving forms of organizing are 
the result of three basic indicators: changes in structure, processes and boundaries. 
The changes in structures and processes pertain to the internal organizational structure 
and the changes in the organizational boundaries have been covered in paragraph 6.1. 
The next two paragraphs describe the major trends on innovating forms of organizing, 
which are relevant for small sized firms, as found by Pettigrew, et al. (2000).

6.3.2. Changing Structures
The new competitive environment has put traditional hierarchical structures under a 
dual pressure based on the following to developments:

 The heavy hierarchical layers of middle managers have become too expensive

 These layers hinder information flows and quickness of response necessary for 
flexibility and innovation

As a result, firms have been de-layering in order to remove these expensive barriers to 

30 Basis for interview questions 32,33
31 Basis for interview question 34
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action. The removal of layers has been accompanied by increased decentralisation, 
operational and strategic. Small units like cross-functional and cross-boundary teams 
are typically used. In place of rigid traditional structures, innovative organisations are 
increasingly using more flexible, project-based forms of organisation. Organizational 
structures are therefore increasingly of a horizontal character. Projects are then the 
means for bridging the ‘divisions’ of traditional divisional organisation (Ghoshal & 
Bartlett, 1995)32. Although de-layering is not so important for small firms, important 
is to see if the firm management of small firms is largely based on projects and how 
these projects are related to innovation. 

6.3.3. Changing Processes
Flexibility and knowledge requirements of the new knowledge economy demand 
intensive vertical and horizontal interaction. Innovative organizations need to focus on 
learning and are communications-intensive. They are capable of connecting the 
different parts of the organisation and intensify the exchange of information33. ‘A key 
dimension of these flows is horizontal, promoting ‘co-adaptive’ exploitation of cross-
business synergies’ (Pettigrew, et al., 2000: 261). This means that organizations are 
capable of gaining competitive advantages through establishing effective 
collaboration between different businesses. Gaining cross-business synergies is 
especially important for small-sized firms who have limited internal resources. An 
important means for gaining these synergies is the management of the external flows 
of information, by establishing partnerships with suppliers, and customers through 
electronic data interchange (EDI) and similar initiatives34. Important for small firms is 
then to see if they are gaining synergy effects through different types of 
collaborations, and how internal communication takes place. 

32 Basis for interview question 36
33 Basis for interview question 37
34 Basis for interview questions 12, 13, 14, 32
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6.4. Management of Innovation
It is possible to recognize patterns in the way firms innovate, and it is even possible to 
identify underlying patters of success (Utterback, 1998). Creating understanding of 
the innovation process makes the process manageable to a certain extent, even though 
innovation remains a highly uncertain activity. This paragraph concerns the 
management of innovation. It is for the main part based on Tidd (2001) who provides 
a good discussion of various aspects of the management of innovation. 

6.4.1. Introduction
Tidd (2001) argues that it is important to see innovation as a management question, 
since there are choices to be made about resources, their disposition, and 
coordination35. The management of innovation does hence not pertain to the taking of 
decisions or directing business activities, but it focuses on what has to be done in 
practice. Success in innovation appears to depend on two key ingredients: (1) 
technical resources (people, equipment, knowledge, money, etc.) and (2) capabilities 
in the organization to manage them (Tidd, 2001).

The management of innovation basically relates to the management of organizational 
routines. Organizations develop particular ways of behaving which become ‘the way 
we do things around here’ as a result of repetition and reinforcement. As a part of 
organizational culture, these patterns reflect an underlying set of shared beliefs about 
the world, and provide an automatic response for dealing with encountered problems. 
Organizational routines are the result of learning over time through repeated 
experiments and experience around day-to-day management. The learning patterns 
become more of an automatic response to particular situations, and this automatic 
behaviour becomes what is often called a routine (Tidd, 2001)36. 

A foundation of evolutionary economics is defining the behaviour of business firms in 
the concept of routines. In evolutionary economics organisational routines are treated 
as an analogue of individual skills and are considered relevant for storing and 
accessing knowledge and for coping with conflict within organisations. The 
complexity and effectiveness of organisational behaviour is explained through these 

35 Basis for interview question 42, 43
36 Basis for interview questions 39, 40

http://6.4.1.introduction
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routines. Firms are expected to behave in the future according to the routines they 
have developed in the past (Nelson & Winter, 1982). The relevance of routines for 
innovation management pertains to the ability to store knowledge and to develop 
effective means to share knowledge and learning from this knowledge base. 

Organizational routines often exist around how projects are managed, new products 
are developed, markets are analyzed, and how strategies are formulated. The main 
importance for innovation lies in the ability of firms to develop management routines, 
for example for good project management, and be able to codify and pass them on to 
others via procedures and systems. Not all learned behaviour or developed routines 
are as effective though for learning and for coping with organizational uncertainty. 
This makes it necessary to identify good or effective organizational routines and 
select them (Nelson & Winter 1982)37. The selected organizational routines need to 
be reinforced by informal and formal structures, procedures, and processes. Both the 
formal and the informal routines are transmitted by existing members as the 
underlying beliefs about project management behaviour to new recruits. Hence the 
experience gained in project management is effectively learned by new employees38. 
It is the routines which makes one organization different from another organization in 
how they carry out the same basic activity, and hence provide organizations with the 
possibility to develop competitive advantages. Routines are firm-specific and must be 
learned over time. They are hence not easy reproducible by competitors. ‘Successful 
management of innovation is primarily based on building and improving effective 
routines. Such learning comes from recognizing and understanding effective routines 
and facilitating their emergence across the organization’ (Tidd, 2001: 48). Firms 
should develop an integrated set of routines for developing projects, coordinating 
different organizational functions, customer contacts, etc. The building of routines is 
an active, managed learning process, and does not simply relate to gaining experience. 

37 Basis for interview question 41
38 Basis for interview question 45
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Recognizing Searching the environment for technical and economic clues to 
trigger the process of change

Aligning Ensuring a good fit between the overall business strategy and the 
proposed change – not innovating because it is fashionable or as a 
knee-jerk response to a competitor

Acquiring Recognizing the limitations of the company’s own technology base 
and being able to connect to external sources of knowledge, 
information, equipment, etc. Transferring technology from various 
outside sources and connecting it to the relevant internal points in 
the organization.

Generating Having the ability to create some aspects of technology in-house –
through R&D, internal engineering groups, etc.

Choosing Exploring and selecting the most suitable response to the 
environmental triggers which fit the strategy and the internal 
resource base / external technology network

Executing Managing development projects for new products or processes from 
initial idea through to final launch. Monitoring and controlling such 
projects

Implementing Managing the introduction of change – technical and otherwise – in 
the organization to ensure acceptance and effective use of 
innovation

Learning Having the ability to evaluate and reflect upon the innovation 
process and identify lessons for improvement in the management 
routines.

Developing the 
organization

Embedding effective routines in place – in structures, processes, 
underlying behaviours, etc.

Table 11 Core abilities in managing innovation, source (Tidd, 2001: 49)
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The key lies in the ability to be able to actively evaluate and reflect upon the 
experiences in order to develop more effective responses for similar challenges in the 
near or far future. We hence have to identify in the empirical micro research how 
firms develop routines, if they are able to select effective routines, formalize routines, 
if they evaluate their management and routines on a regular basis, and in which ways 
learning experiences are made and gained knowledge is communicated. 

The downside of routines is the risk that firms become too accustomed to the way 
they manage their firms, which leads to inertia and complacency. The embedded 
behaviours have become so reinforced, that they have almost become a second nature. 
This means that the routines may very well become barriers to change. In order to 
prevent this from happening organizations need to develop selection mechanisms 
which enable the organization to destroy those routines which have become 
ineffective (Tidd, 2001)39.Tidd (2001) offers us a concise overview of core abilities 
for managing innovation, which are depicted in table 11. Tidd (2001:59) concludes 
that successful innovation management involves four components, which need to be
managed. They are shown in table 12.

Taking a strategic approach to innovation and the problem of its management

Developing and using effective implementing mechanisms and structures

Developing and extending a supporting organizational context for innovation

Building and maintaining effective linkages

Table 12 Elements of successful Innovation Management, (Tidd, 2001) modified

These different elements for successful innovation not only relate to this paragraph on 
the management of innovation, but more generally form the basis for the whole 
theoretical framework. We address all these four aspects of successful innovation in 
chapter 6 of the frame-of-reference. 

39 Basis for interview question 41
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6.4.2. Micro-level questions 

1. Which aspects of the firm management, related to the process of innovation, are based 
on informal or formal structures, procedures, and processes?

2. What informal and formal structures can be identified for the evaluation of business 
practices and underlie the learning capability of the firm?

3. Which aspects of the specific studied firms provide the firm with a unique innovative 
capability?

http://6.4.2.micro
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7. Empirical Research
This chapter describes our macro- and meso-level findings. It starts with an analysis 
of Linköping and MSP as relevant constituents of the ICT-sector. Then an analysis of 
the scientific sector includes both Linköping and the LiU follows. The chapter ends 
with a description of the institutional sector and the hybrid organisations. 
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Figure 11 Combined Approach

Included in the macro- and meso-level analysis are the blocks 1, 2 and 3 (see figure 
11). We focus in our analysis on the ICT-competences of MSP, small-sized 
companies and dominating companies. We compare MSP and Linköping’s commune 
in order to identify the role innovation systems play for innovation processes. 

7.1. Linköping - Block 1

7.1.1. ICT-Business Orientation
The rise of the ICT-sector in Linköping strongly relates to SAAB. The Swedish
airplane developer and manufacturer has used R&D and manufacturing facilities in 
Linköping since 1939. SAAB further developed the first main frame computer 
(BESK) in Sweden, in the 1950s in cooperation with the Swedish government 
(Etzkowitz & Klofsten, 2002). The foundation of Linköping’s University in the 1960s 

http://7.1.1.ict
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was related to this development. 

A stable growth, followed by the IT-boom in the late 1990s, proceeded till the IT-
crash in 2000. The ICT-industry employs 18% of Linköping’s employees (Nyden, 
2003). The innovative character of Linköping’s ICT-industry, including MSP, is 
shown by the fact that 8,800 out of the 11,500 employees in 2002 were employed in 
R&D functions, which is 76% of the total. The R&D focuses mainly on hardware 
development since 75% of the R&D-employees are engaged in hardware 
development, with the remaining 25% working in software development. This 
includes the companies within the MSP. Besides hardware and software development, 
consulting is the third largest branch of the ICT-sector. 13% percent of all ICT-
employees are active in consulting. 

7.1.2. ICT-industry structure
We described the industry structure on the basis of the employment structure within 
the companies in Linköping and MSP. Our analysis is based on an ABC-Analysis
(Pfohl, 2000) and four statistical key numbers. In order to compare the results with 
MSP we have excluded companies within MSP in our analysis of Linköping.

A discrepancy consists between the number of employees and the number of 
companies. If one compares the number of companies then consultancy firms have the 
largest share with 32% and R&D hardware developers obtain only 11%. Hardware 
developers, represented mainly by SAAB, employ 57% of all employees. There are 
many small consultancy companies, and only a few larger companies. In total there 
are only three ICT-companies that employ more than 500 employees, (Nyden, 2003). 
Figure 12 shows the result of our ABC-analysis of 144 ICT companies in Linköping. 
We have divided companies in three groups and evaluate there group-belonging based 
on their number of employees (Appendix V).

http://7.1.2.ict
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Figure 12 ABC-Analysis Linköping, (Appendix V)

Group A represents 65% of the employees, and group B reaches to 90% employees. 
The analysis reflects the dominance of SAAB in Linköping, since SAAB is the only 
A-Group company. 25% of the employees work for B-companies, which represent 
13% of all companies. The remaining 86% of companies, present in the C-group, 
employ only 10% of employees. The following statistical key-figures show the 
unbalance in Linköping’s ICT-industry. The non-robust arithmetic mean originates 
from SAAB’s dominant role and the average of 62 employees for the companies in 
Linköping is hence not very representative. The robust median provides a more 
accurate picture of the average number of employees with five employees. We further 
see that our results show a high standard deviation and high variance, which means 
that the number of employees between the companies varies significantly. The 
employee structure of Linköping’s ICT-industry is hence quite unbalanced; see table 
12. The implication of this unbalanced employment structure is that the network of 
innovating firms consists of a few large firms, but mainly small and specialized firms. 
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Arithmetic mean: 62 Standard deviation: 498

Median mean: 5 Variance: 248004

Table 13 Statistical Figures Linköping (Appendix V)

Although SAAB is the predominant company in Linköping it is relatively closed 
towards other companies due to its activities in developing defence technology. The 
degree of information exchange and co-operations are therefore low (Johansson, 
2003; Iakonidis, 2003). Small and mid-sized companies are to a large extent 
consultant companies or service providers and therefore not responsible for ICT 
innovations. We hence state that the innovation processes of ICT-firms situated in 
Linköping, but outside MSP, take mainly place in the laboratories of SAAB.

7.2. Mjärdevi Science Park - Block 1

7.2.1. ICT-Business Orientation
MSP was part of the ten fastest growing science parks worldwide in the 1990s 
(Östgöta Correspondenten, 14.09.1999). The situation changed after the ICT-crash in 
2000 and Ericsson’s economic problems. In 2001 Ericsson sold its mobile-phone 
production facilities to Flextronics and 1500 employees lost their jobs. 
Simultaneously Nokia closed its research facilities and laid-off 150 scientists. The 
negative effect of Ericsson’s decision to leave MSP and the slow recovery of the ICT-
industry still has a strong impact on the park. 

The main reason for the strong impact of the ICT-crash on the park originates from 
the homogeneity of the industry structure in MSP. Our findings do not confirm that 
70% of MSP’s companies are active in the ICT-industry, which is the conclusion of a 
recent research on Swedish Science Parks (Löwegren, 2003). Based on the latest 
information on MSP, we state that 52% of the companies operate in the ICT-business 
(Appendix VII, VI). However 86% of the total number of employees is active in this 
industry. Based on this high percentage, we agree in the main point that MSP’s 
industry is homogenous (Löwegren, 2003). The business activities of the ICT-
companies in MSP, contrary to Linköping, focus for 70% on R&D of software 
products. The second largest group of business activities relates to consultancy 
services with 17% of the companies. 8% of the companies offer mixed services for 
companies, such as outsourcing or system maintaining. In MSP only 5% of the ICT 

http://7.2.1.ict
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companies work on R&D of hardware, compared to the 75% in Linköping. 

8%
5% 17%

70%

R&D Software Consultancy
R&D Hardware Service & Outsourcing

Figure 13 ICT-structure MSP, (Appendix, IV)

We can hence conclude that 86% of the total number of employees is active in the ICT-
industry, and the smaller C-companies embody 52% of the companies but have only a 10% 
share of employment. Therefore with 8.9%, quite an important role in the MSP is fulfilled by 
small sized ICT-firms. Furthermore the park has a strong R&D orientation towards software 
development and shows a different characteristic than Linköping with its strength in 
hardware R&D. 

Another point concerns the five fields of excellence, or core competencies identified 
by Mjärdevi Science Park AB in MSP. Table 14 shows which of these five fields of 
excellence we have identified in MSP. Based on the employee and company structure 
we see four core-competences in MSP. The automotive sector is underrepresented. 
The core competencies show a discrepancy between MSP’s ICT-software orientation 
and Linköping’s hardware and engineering industry. 

An aspect of interest when studying the process of innovation is the origin of the 
firms, which we expect to relate with the type of network relations of the firms. This 
is depicted in figure 14. Characteristic for the ICT-industry in MSP is that around 
40% of the companies are university spin-offs. 
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Telecommunication √
Business systems √
Home Communication √
Electronics √
Vehicle Safety X

Table 14 MSP Core-Competencies, (Appendix, VI, VII).

Important for the innovative capability in MSP is the fact that Ericsson has maintained 
its R&D facility with around 1000 researchers, and that most former Nokia employees 
have been re-employed in the park. The latter was mainly possible due to their highly 
specific skills in different ICT areas. Nine new ICT-companies were founded by these 
former Nokia employees (Johansson, 2003). The phenomenon of continuous re-
employment of highly skilled employees is important to sustain the innovative 
capability of a science park, and directly relates to the process of innovation, since 
human competences are the main resource for innovation. The flexible recycling in 
science parks was first identified in the Silicon Valley (Kenney, 2000). 

8%6% 21%

7%

18%
40%

University Spin-offs Established only in MSP

Company Departments Swedish Subsidiaries

Foreign Subsidiaries Non-Profit Organizations

Figure 14 MSP Company Roots (Östgöta Correspondenten, 14.09.1999)
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This process provides an important contribution to the dissemination of specialized 
knowledge and deep competences. In order to be able to have flexible recycling 
science parks need to provide an attractive work environment, so that it will be 
possible to retain the most skilled employees. An interesting question for future 
research is to see if MSP is capable of creating a sufficiently attractive work 
environment in comparison to other business areas, and how parks can more 
effectively manage this aspect. When we try to identify the opportunities offered by 
MSP for the innovation processes in firms we see one important development. There 
is an increasing competition from the science parks in Lund and Kista, Stockholm. 
Kista is more and more becoming Sweden’s centre for wireless communication 
technology, because both Microsoft and Nokia have established their R&D 
departments there. This means that MSP has lost a part of its former importance in 
wireless communication by loosing key R&D facilities to their domestic competitors. 
Financial resources for investment are low in MSP, compared to Lund and Kista 
(Lundberg, 2003). The implication of this development for the process of innovation 
is that both the level of investments made for innovation by larger firms is decreasing, 
and that MSP is loosing its competitive advantage. The latter we expect will lead to 
cause a decline in the attractiveness of MSP as a work environment and will therefore 
lead to the erosion of competences present in the park.

7.2.2. ICT-Structure
Our research shows that MSP is faced with a decline in employment, although the 
number of companies has not decreased. This is shown in figure 15 and 16. MSP is 
hence not so successful in the flexible recycling of its employees. Related to the 
discussion above, we can question here to which extent this is caused by either the 
economic situation in the ICT-industry, which influences the homogeneous park quite 
strong, or by the fact that MSP is not able to provide a sufficiently attractive working 
environment. Regardless of this aspect a decline in employment has caused a decline 
in human competences, which negatively influences the availability of resources for 
innovation processes. 

http://7.2.2.ict


INNOVATION PROCESS IN SMALL SOFTWARE DEVELOPING COMPANIES 

73

0

1000

2000

3000

4000

5000

6000

1984 1988 1992 1996 2000 2003Years

E
m

pl
oy

ee
s

Figure 15 Employment development MSP, 1984-2003 (Johansson, 2003; www.mjardevi.se, 
22.09.2003)

0

20

40

60

80

100

120

140

160

1984 1988 1992 1996 2000 2003Years

C
om

pa
ni

es

Figure 16 Companies MSP, 1984-2003 (Johansson, 2003; www.mjardevi.se, 22.09.2003)



EMPIRICAL RESEARCH

74

The ABC-analysis of 81 ICT-companies in MSP, which is depicted in Figure 17, 
shows that 6% of the companies employ 65% of the employees. We specify these 
companies as A-companies with a great importance for the employment. 20% of the 
employees are employed in B-companies, which employ between 6-26%. Finally 
there are the C-companies, who embody 74% of the companies but have only a 10% 
share of employment. In comparison to the Linköping municipality MSP has the 
following statistical employee figures (Appendix, IV):

Arithmetic mean 37 Standard deviation 396
Median mean: 5,5 Variance: 12835

Table 15 Statistical Figures MSP (Appendix, VI)

The industry is more balanced in MSP than in Linköping, but we see that there is still 
a great deviation from the arithmetic mean. This is caused by Ericsson’s predominant 
role in the park and a majority of small sized companies. We may hence conclude that 
the innovation processes in MSP have a strong focus on software development, with 
an important role for Ericsson and small-sized firms.
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Figure 17 ABC-Analysis Mjärdevi, (Appendix, VI)
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7.3. Scientific Sector - Block 2                                           
Linköping’s non-industrial scientific sector is dominated by LiU and state-run 
research institutes. We will shortly introduce the research institutes and focus then on 
the University. These organisations are important for the innovation processes since 
they perform basic research. Universities and state-run organisations have longer 
research programs and less profit-pressure than industrial R&D facilities. If they are 
open for co-operation they can be a useful partner for companies in order to improve 
their innovation performance.

Seven national research institutes are located in Linköping. Four of them, the Swedish 
Defence Agency (Försvarets Forskningsanstalt, FOA), Linköping Centre for Virtual 
Reality & Simulation (VRS), the Industrial Research and Development Cooperation 
(Institute för Verkstadsteknik, IVF), and the National Supercomputer Centre 
(Nationellt Superdatorcentrum, NSC), undertake research in the field of ICT. These 
state-run research institutes contribute to the strength and agglomeration of the ICT-
industry in Linköping since they undertake in-house research and co-operate with the 
university and/or industry. 

The Swedish Defence Agency has three departments, which are located in Linköping 
on the University Campus, being the Institute for Flight technology, department for 
control systems (Ledningssystem), and department for Sensor-Technology 
(Sensorteknik). The main focus of the three departments lays on information control, 
transmitting, and processing, system security, simulation, sensor-technology, human 
to system interactions and electronic warfare. A main importance for the system of 
innovation is the fact they perform government financed basic research, which is 
related to the field of ICT and that they employ 350 researchers. Important for 
Linköping’s reputation is presence of the National Supercomputer Centre (NSC), 
which is an independent organisation within the University and provides information 
processing services with its super-computers. Additionally the NSC is engaged in 
research projects. 

Finally we find the Industry and Research Cooperation (IVF) in MSP. The IVF is a 
cross-functional organisation, which tests new technologies, processes or materials, 
with competencies in product development, ICT, material science, manufacturing 
technology, and company development. It provides also a free consultant service and 
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access to European fund- programs for small and medium-sized companies.

A university project is the Santa Anna AB research institute in the Science Park. This 
is a cooperation program between the University Holding and private investors, and 
offers possibilities for participation in research programs against payment. Industry 
and university researchers work here together in projects. The Santa Anna AB plays 
an important role because it stimulates cross-functional and cross-boundary research, 
knowledge exchange between participants in projects, and offers interesting 
possibilities for informal networking. 

Recently the Berzelius high-school, oriented on ICT related education, has been 
founded in MSP and presently educates 230 students (Johansson, 2003). The high-
school establishes a permanent basis for students with an ICT background, which 
supplies LiU with potential students for its IDA department, and the science park with 
a competence basis on the long-run. We can see that Linköping’s scientific sector is 
influenced by the university since the scientific sector has strong relations with the 
IDA department at LiU and the presence of most research facilities is related to this 
department. Opportunities for innovation processes lay in research co-operation with 
these institutes. The main relevance for this thesis work and the connection to this 
macro-, meso- analysis, will lie in the identification of the relationships between the 
firms and these elements of the scientific sector in our case study. This has the aim to 
see if firms actively use the offered opportunities in their innovation processes.

7.3.1. University
Linköping’s University is renown in Sweden for its interdisciplinary education 
system. It is a Technical University since 1975 and has today 24.500 students. 9.000 
Students are studying engineering or computer science programs (LiU, 2002). The 
number of students taking technical subjects is on the increase, which also pertains to 
the social or life science subjects. The core of LiU’s ICT-education is the Department 
of Computer and Information Science (Institutionen för datavetenskap, IDA). It was 
founded in 1983 and has its roots in the 1970s. It is still one of the biggest 
departments for computer science in Northern Europe. The departments for Industrial 
Economy and the Department of Mathematics also have a good reputation in Sweden. 

The importance of LiU for the innovation process lies in both the presence of a 
knowledge base and in the opportunity to employ skilled students. First of all, firms 

http://7.3.1.university
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can employ thesis workers as a low-cost opportunity for trying and developing new 
ideas. Secondly, the university offers the possibility for firms to employ students in 
the development process of their own products as programmers and for product 
testing. The third interesting aspect lies in the possibility for firms to develop their 
competences by taking education at LiU. A final aspect lies in the (in)formal contacts 
with the university departments, which might offer possibilities for firms in 
performing joined research, and product testing and customization. The connection to 
this macro-, meso- analysis will be made in the case study, which evaluates to which 
extent relationships with LiU are established in practice and what their importance is. 
Hence we will be able to identify if the firms actively use the opportunities offered for 
their innovation processes.

7.4. Institutional Sector - Block 3
The institutional set-up for the software industry depends on both informal and for 
formal institutions, or rules. The Swedish informal institutions, concern the codes of 
conduct for business management in the software business. Typical for Sweden is the 
emphasis on equality and consensus, the rejection of extra ordinary attitudes, and 
stand alone decisions. In the Terms of Hofstede (1984) the Swedish orientation is to a 
large extent feminine rather than masculine compared to the US, Germany and the 
U.K. where individualism is more important than collectivism. In Sweden Welfare is 
regarded as being more appreciated than performance or achievement. This can be 
seen in the fact that half of the Gross Domestic Product (GDP) is used by the Swedish 
government for health care, education, and infrastructure, while in U.S. only a third is 
used (Falkenberg, 1998). The importance of these facts for innovation is that the 
rejection of extraordinary attitudes might be of influence on the adoption of new 
technologies as lead-users. The collectivistic attitude will be of influence in how firms 
are managed, and will hence influence innovation management. The relative 
importance of welfare above achievement stimulates innovation on the one hand by 
providing good infrastructure and a very well-educated workforce, but limits 
innovation through limited financial support from the government. 

With regard to the region of Östergötland we identify a supportive climate towards 
entrepreneurship and innovation. Activities of Linköping’s municipality try to align 
industry, scientific and resources provided by the community. Special departments, 
such as the Marknadsbolaget AB (Promotion Company of Linköping), have been 
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founded in order to attract investors and improve the innovative climate. 

Concerning the formal institutions we identified two critical points in the Swedish 
system. The first aspect, which is related to the informal attitudes toward wealth and 
individualism, is the fact that we see that ‘traditionally the tax system has not 
stimulated private wealth accumulation’ (Landström, 2002). The tax system limits the 
growth and hence the innovative capabilities of small firms, because it is expensive to 
hire personnel. This is one of the reasons for the Swedish time-glass industry structure 
(Spaeth, 25.09.2003). 

A second aspect, which is a more general issue underlying successful innovation, is 
the high importance of good intellectual property rights, and sufficient means to 
enforce these formal rules. For software products the question is being posed if 
software should be patentable at all, and who is to profit from software patenting. 
This issue has been discussed on a European level during the last three years. 
European countries are not willing to copy the patenting practices of the USA, where
software is patentable to a large extent. Article 52 of the European patent law, 
previously set strict limitations to the patentability of software, but has now lost part 
of its meaning. At present the Swedish, and the European patent law, makes it 
possible to patent program-code, hence software, if it contains a specific technical 
aspect. This might either relate to the software itself, like a smart way of 
programming which reduces the need for memory capacity, but also to the application 
of the software, such as a new way to control a machine or a process. The law itself 
states that software in itself is not patentable, but this is interpreted to a limited extent 
(Feisser, 2003). 

On the other hand some defend the position that software should be patentable, 
because the underlying characteristics of software are physical and technical (Siemens 
Group, 2003). An underlying argument is the fact that software is technical because it 
is needed to fulfil technical tasks for hardware, and technical considerations have to 
take place before software can be programmed. Problematic though is the high degree 
of similar code sequences which can be found in different software, and that fact that 
the exchange of source code increases with the rising use of the open source 
community. On the European level software is to become patentable on the basis of a 
new European directive (www.epo.org, 24.11.2003).  
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A final important business condition for innovation in small firms is the presence of 
sufficient risk capital. Important here is that it should concern real risk capital, and 
not private or government loans, and that the money should be available for a 
sufficient period, because software developing is time consuming and it takes a long 
time to regain the initial bulk investment (Rosén, 2003). Critical for software 
companies is the present absence of risk capital for small firms, which have no high 
revenues. Before the IT-crash it was too easy to access risk capital, which has led to 
the present situation in which investors are to risk adverse. High and often unrealistic 
revenues are hence required by investors. Software development needs a large initial 
investment, and the pay-back time starts only after a few years and can be quite long. 
Three years is at present generally seen as the longest available period for investments 
in software development, and this is definitely too short for software products to 
become profitable (Rosén, 2003). The interviewed companies state that support from 
the Swedish government concerning risk capital is insufficient. Available are only 
loans, e.g. from ALMI, but for too high interest rates-around 10%. 

7.5 Hybrid Organizations                              
We identified a high number of hybrid organizations. A coordination model is being 
used, which purpose is to coordinate the hybrid organisations (Ljunge, 22.09.2003). 
Growlink is the organisation that coordinates the activities of hybrid organisations. 
Growlink has been created in order to provide help to companies in three stages of 
development. These three stages are: (1) the idea-phase, (2) start-phase, and the (3) 
growth-phase. Services that are offered should create access to financial resources, to 
network organisations, to market information, and provide access to entrepreneurship 
programs provided by Linköping’s University; see figure 18.
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Figure 18 Growlink Organization (Ljunge, 2003)

The main organizations behind the idea of Growlink are the Mjärdevi Science Park 
AB, the Mjärdevi Incubator, Linköping’s municipality, ALMI Östergötland, SMIL, 
and the Technical Bridge Foundation, which includes the University Holding and the 
Centre of Entrepreneurship and Innovation (CIE) of LiU. The purpose and roles of 
these organizations differs in relation to their focus on financing, consulting and 
networking. 

7.5.1. Financing
One of the main financing partners is ALMI Östergötland. ALMI has loans available, 
but unfortunately against quite high interest rates, 9-10% (Iakovidis, Eveborn:
13.11.2003). Furthermore they try to provide access to risk capital.

7.5.2. Consulting
Management support and consultancy services from the University side are mainly 
provided by the CIE, the University Holding, and from the Mjärdevi side by the 
Science Park Incubator. The CIE offers a business development platform model that 

http://7.5.1.financing
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formalizes the development process in stages and should help entrepreneurs to 
structure their activities and decrease the risk of failure. The University Holding helps 
to select good ideas and support their speed to market. For companies in the Science 
Park in the start up stage, the integrated incubator helps with managerial advices and 
access to equipment and office space. 

7.5.3. Networking
Among the various network organizations we have identified SMIL, the Mjärdevi 
Science Park Management and the University as most significantly for Linköping. 
SMIL is a network organization consisting of 150 companies that focuses on the 
support of small and medium sized knowledge intensive companies. In close 
cooperation with the CIE, a program for entrepreneurs and start-up companies (ENP) 
is offered, as well as a management groups and a development program. Between 
these organizations we differences in the nature of their networks. SMIL is an 
industrial network, with the purpose to integrate start-ups and small companies in a 
supporting network of established companies. The local Chamber of Commerce 
follows a similar purpose like SMIL, but also performs other tasks. University 
organizations stimulate the linkages between industry and the scientific world. 

7.5.4. Other Organizations 
NUTEK and VINNOVA are networks on a regional level and contact trans-regional 
organizations for technology transfer. They support innovation and small companies 
on a national level. ÖSTSAM (East Sweden Development Agency) provides district 
support. Growlink also creates the connection to industry networks to surrounding 
regions like Motala (MOVAK), Vadstena (MOVAK) and Norrköping (KIN) by 
arranging meetings and overlapping board memberships in the different organizations.

The idea of Growlink network as a network organization has been developed in 
Linköping. It should be questioned however what the real effect of the various 
network organizations is, and what their acceptance is Linköping’s industry. The 
extent and importance of the contacts to the network organizations in Growlink will
be evaluated in the analysis. One identification we make is that the management of 
Growlink is highly informal and without a clear long-term strategy. There are no feed 
back loops in order to evaluate performance and efficiency of provided services. 

http://7.5.3.networking
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8. Micro level analysis - Block 4
We introduce and analyse in the following sub-chapters the collected findings of the 
four explored software companies.

8.1. Cendio AB Analysis
Cendio AB, founded in 1992, creates added value by developing products and 
services based on Open Source software. The mission statement, "to help companies 
and organizations to use Linux and Open Source Software to increase their 
competitive strength" goes back to the first day. Cendio has offered Linux courses 
since 1995 and today offers a broad range of advanced courses on Linux on the 
market. In addition a number of courses on known Open Source Software are offered.

Cendio also develops and launches its own products, based on the philosophy to 
create strong products based on their pioneer knowledge and experience with Open 
Source Software. ThinLinc is the latest product from Cendio, being a terminal server 
solution, which offers flexible and secure solutions for server based computing. 
ThinLinc combines the knowledge on Open Source Software, experience from the 
telecom sector and security work, and the demands of the early pilot clients. 

8.1.1 Network Analysis
Cendio AB is a company spin-off from the former Cendio Systems AB, which started 
in 1992 as a university spin-off under the name Signum Support AB. Important 
reasons for settling in MSP were close private relationships, the university as 
knowledge base and potential supplier of employees, the technology cluster, and the 
reputation of the science park. At present the reputation of MSP is not considered to 
be favourable anymore, due to the leaving of many firms from the park. It is 
considered more favourable to be situated in the city centre. The importance of the 
technological cluster has also declined, because the number of local customers has 
decreased to two customers, including the university, and there are no inter-company 
contacts in the science park anymore. We further see that for Cendio the network of 
personal relations, and that the central position of Linköping are the main reasons at 
present for being situated in MSP. These aspects do not contribute to the 
innovativeness of the firm. We may therefore draw the conclusion that the knowledge 
base for the process of innovation does not lie in the technology cluster of MSP, and
that Cendio is not dependent on MSP for innovation. This can also be seen in the 
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figure 19, which shows that the various network relations in the MSP cluster are not 
directly related to gaining knowledge access, but more relate to daily business 
management issues like financing, customers and future employment. 

The crucial network aspect for innovation in Cendio is the connection to the Open 
Source Community, which basically means that only fast internet is the only 
prerequisite for the firm’s location. The university, where all employees studied, 
served before as a supplier of employees, but this is not relevant at present, due to 
former down-sizing from 55 to 11 employees. The network role of LiU for Cendio is 
depicted in table 15.

Customer

Potential future supplier of employees

Personal contacts with IDA Department

Potential renewed use of SKILL, which provides good quality employees

Table 16 University contacts Cendio AB

The network relations of Cendio, within MSP and with the University, are highlighted 
in figure 19, and are based on the analysis structure as explained in Appendix VIII. 

A ALMI B IDA department of LiU
C University Holding (SKILL) C SMIL
E Mjärdevi AB F CIE

Figure 19 Importance of Network Contacts within Linköping
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At present social networks are considered to be the most important for Cendio, since 
this is the best way to get into contact with potential customers. The social networks are 
focus on establishing sales and attracting investors mainly through the social network 
of the CEO, who has been in the business for over 30 years and other employees with 
long-term experience in the field of the ICT-industry. 

The importance of sales networks has always been relevant for Cendio, but has not 
become more important during the existence of the firm, because the firm has always 
been able to quickly develop solutions, which made the sales network organizations 
important right from the start.

Networks for marketing are not so relevant at present, because marketing is done by the 
own marketing manager of Cendio. Marketing might become more important though, 
because Cendio is actively looking for a brand approach. 

The importance for innovation, knowledge and technology networks has been important 
al along the development of the firm, and is completely dependent on the contacts with 
the open source community. 

The importance of reputational networks is decreasing, since Cendio has experienced 
that the reputation of MSP is decreasing, and the network connections to the science 
park have become minimal.

Table 17 Development network connections Cendio AB

When we try to compare the results with the study in the Munich cluster by Lechner 
and Dowling (2003), we see that several aspects differ. The stable, high importance of 
the social networks for Cendio differs from their research results. The in-house 
marketing approach does not match the result of a stable importance of marketing 
networks. Contrary to the firms in the Munich cluster, the importance of innovation, 
knowledge and technology networks has always been of high, stable importance and 
has not increased during the development of the firm. 

These results indicate that economic decline makes it more important to have a strong 
social network for sales and investment. The knowledge base of the open source 
community provides the firm with sufficient opportunities and technological 
knowledge for innovation, since no increasing importance of the innovation, 
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knowledge and technology networks has been reported. The experienced decline in 
the reputation of MSP has unwillingly caused the decline in role of reputational 
networks for Cendio. 

8.1.2. External Linkages
At present all customers of Cendio are situated in Sweden. Two customers are 
situated in Linköping, but none in the science park. Cendio is at present starting up the 
selling abroad through the international sales network of its partners. All competitors 
are situated in the U.S., except for Suspiria AB which is presently in the incubator in 
MSP. All partners are Swedish firms with international partners. The previous lack of 
local competition might have limited pressures for innovation, which might change 
with the competition of Suspiria.  

The knowledge access from the open source community is both the most relevant 
network element as well as the most important external linkage for innovation. 
Knowledge is gained through participating in online projects with other members 
from the open source community. Employees participate in these projects during work 
time and gain knowledge from these projects, but also provide software as a 
contribution to the community. As a member of the open source community Cendio 
gains the latest market and software information and can use well programmed 
software without licensing. Linux based systems and business solutions could gain 
more attention at present. For instance Hewlett Packard increased investments in 
Linux compatible hardware development. Especially hardware solutions like Linux 
servers are used in many companies due to their higher security. Open source 
software and complete Enterprise resource planning systems are still in their 
developing stage (Linux Enterprise, 12/2003). More important for product 
development are the customer relations, which sub-contract Cendio for the 
implementation of the software products. They provide Cendio with requests for new 
product features, on which new product releases are partially based. 

We hence see that the process of innovation of Cendio is nurtured by the stable base 
for technological knowledge from the open source community and by customer 
feedback. Knowledge for more radical product development is mainly gained through 
the former, while the knowledge for incremental product development is mostly based 
on the customer feedback.
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8.1.3. Strategy and Innovation
Cendio has to use a low price strategy in order to be able to gain the interest of 
potential customers and further competes on time, and on the security of their 
software products. The company can be seen as an offensive innovator, aiming to be a 
trend setter. Cendio is capable of matching the requirements of an offensive 
innovator, as mentioned in paragraph 6.2.3, due to the open-source community and 
highly skilled employees, because the former provides access to special science and 
technology relationships, and both elements allow for the much quicker product 
development and exploitation of new possibilities than competitors. 

Cendio has a formal innovation or product development strategy, which is based on a 
road map for possible product features. This includes a time planning, and different 
themes. These themes change from period to period and are more or less a forecast of 
requested product features in a specific product area. The forecasted themes may 
change depending on the actual demand for features from customer, which means that 
Cendio aims to remain flexible during its product development. Apart from the formal 
road-map, the actual product development is highly dependent on the features 
requested by customers, since products need to be adapted to each specific client. The 
strategy for product development is deliberately planned and executed, and is 
reconsidered each half year. Features for new product release are basically frozen six 
months in advance, but it can happen that a specific customer is prepaired to pay for 
changes. Only the next product release is frozen, so that the strategy for product 
development is revised each half year. Table 18 shows the elements of strategy 
formation process of Cendio, based on the five phases of strategy formation as 
explained in paragraph 6.2.3.

We hence see that the strategy underlying the process of innovation is focused on 
developing an offensive strategy to main competitor Citrix, mainly through close 
customer contact and strategic flexibility. The innovation strategy is based on the 
vision to help companies and organizations to use Linux and Open Source Software to 
increase their competitive strength. There is no deliberate way of communicating the 
vision, as it serves more as a shared mind-set. The vision is so strong that it is more of 
an idealism to create good software and to add to the open source community.
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Identifying targets for competing 

 Defining targets of Cendio, based on adapting to larger competitor Citrix. 

 Benchmarking is important for gaining competitive information

Auditing current performance 

 Quarterly check on sales efficiency 

 Customer feedback provides continuous evaluation performance

The options for product development

 Included in the road map and themes as previously explained

Forecasting

 Development of themes, based on customer contacts and analysis of business trends

Implementation

 Customized

Table 18 Strategy formation process Cendio AB, based on Bessant (1994)

The practical value of this shared mindset is a common sense of direction, and a clear 
product goal. Working on the basis of such an idealistic vision ensures involvement, 
commitment, and enthusiasm for product development. The actual implementation of 
the development strategy has to be based on managing people on a daily basis, 
because it is important and difficult to manage such idealist employees in their work 
together. The process of innovation is hence based on a strong idealistic vision, which 
serves goal identification and commitment.The underlying strategy elements, as 
described in paragraph 4.3, for Cendio as described in table 19.
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Customer and lead-user focus at the forefront of strategy

 Systems are customized

 Feedback on product features is necessary for product development

Emphasis on corporate flexibility and responsiveness

 Product development based on requested features

 Possibility for customers to even change features of the next product release

 Focus on making commitments, due to the time-based product delivery 

 Corporate flexibility because employees can both develop and provide consulting 

Time-based strategy

 The main competitive advantage compared to competitor Citrix

 Ability to develop products much faster due to shared knowledge within community 

Total quality management.

 Software components from the open source community are generally of high quality

 Linkages between the program elements need to be tested

 Extensive product testing during weeks before product release

 Beta testing with customers 

Strategies for horizontal technological collaboration

 Not presently used on a company level

 Technological collaboration when employees work together with other programmers 
in project work in the open source community 

Table 19 Underlying strategy elements Cendio AB, based on Rothwell (1994a)

The underlying strategy elements of the innovation process clearly show the offensive 
strategy of Cendio. The strategic elements match the needs identified in the strategy 
format process. In order to be able to compete with Citrix, Cendio needs to have close 
customer contact, provide time-based solutions, and high product quality. The open 
source community makes that there is no direct need for further technological 
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collaboration. During the process of innovation it is necessary to create understanding 
of competitors, markets, and external developments. Cendio looks at present for more 
channels to gain market knowledge. At present insight is achieved through, fairly 
good knowledge of the product features of the main competitor Citrix, through sales 
partners, customers who use both systems, and provide Cendio with information and 
information from web-based open resource forums.

8.1.4. Structure of the Firm
The organizational structure of Cendio is quite hierarchical. The upper-layer of the 
organizational structure consists of the Board, which includes the CEO. The second 
layer is the Board of Directors. It consists of the Managing Director (CEO), 
Development and Product Manager, Marketing Manager, Channel Manager, and a 
Financial Manager. The CEO mainly focuses on sales and investor relations. 
Development and Product Manager – Thomas Rosén – is basically concerned with the 
daily operations. A third layer consists of a Product Board, including the 
Development and Product Manager, the Chief Development and an employee. The 
final layer is called the Development Council and includes all software developers. 
The implications of this hierarchy for the process of innovation seem to quite limited, 
because the product development takes place in the Development Council under the 
coordination of the Product Board. The formal structure hence only relates partially to 
innovation.  

The software developers work on an individual basis, and are coordinated by the 
Product Board. Internal communication takes place through internet. The work is 
mostly coordinated on the basis of a database with bug details, which need to be 
solved and are prioritized by the systems developer. Although the software developers 
basically work alone, customer projects are managed through cross-functional teams, 
because different each employee adds different competences to the project. Customer 
project might further include the participation in cross-boundary teams with 
customers, in order to manage the customized implementation. We can characterize 
the innovation process as being based on the individual competences of the software 
developers, and being coordinated by the Product Board which makes that product 
development takes place cross-functionally.
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Greater overall organization and systems integration

 Parallel and integrated (cross-functional) development process, because different 
developers may work on the same software program and solve different bugs

 Involvement of leading-edge users in product testing 

 Involvement of customers due to customization

 Establishing horizontal technological collaboration is done on the individual level in 
project work in the open source community

Flexible organizational structure

 Product development closely coordinated by Product Board

 Individual management creates crucial motivation and stimulates creativity

 Great empowerment of individual employees with product champions/project leaders

Fully developed internal data bases, and expert systems

 Bug database

 Expert systems for programming

Effective external data links

 External data sharing on individual basis in open source community

 Computerized databanks for shared knowledge of what contractors & partners do 
with products

Table 20 Primary enabling features Cendio AB, based on Rothwell (1994a)

The amount of participation in projects in the open source community depends largely
on how important the next product is for the next release. Participating in these 
projects and contributing to the open source community helps to establish reputation 
of Cendio and provides learning possibilities for employees. 

The primary features show the cross-functional nature of the innovation process, the 
importance of close customer contact and contact with leading-edge users, and the 
flexibility of the process, which is obtained through the close coordination and the 
overall organization and systems integration. Important for the innovative capability, 
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seems to be the individual management and empowerment of the software developers. 

8.1.5. Management of Innovation
The down-sizing of the firm through the years has left the company with the most 
competent software developers. The high competences of the employees are what we 
identify the main source of the innovation process of Cendio, and also a major 
problem for the company since they are indispensable. The culture of Cendio however 
focuses on continuous learning. It is important that the developers make comments in 
the code, so that the other developers more easily understand the code, and can learn 
from it. The developers further make a user handbook for the software. It is 
considered to be very difficult to capture the deep knowledge and competences of the 
employees, which are highly specialized in specific areas. This is a major source of 
dependence and a structural problem within the firm. It is unlikely that it is possible to 
capture this knowledge by routines. Knowledge sharing can only be stimulated 
through sharing the knowledge in the open source community, which provides the 
firm with a long-term basis for shared knowledge. The community is the basic source 
for technological knowledge, and no knowledge is at present obtained from the 
university. A further way to communicate and share learning experiences is the use of 
project management meetings, which are planned and are held quite regularly. The 
management of routines seems to provide a limited contribution to the innovation 
process, since the main conclusion of Rosén is that the deep competences of the 
specialized employees cannot be captured in routines. The information sharing 
through the open source community is more fundamental in the innovation process of 
Cendio. 

However there are two formal routines that have been developed for managing the 
process of product development. This first routine is an evaluation made after each 
product release, which serves to improve the efficiency of the product development. 
Evaluated is the total time-used for the development of the product, and the time used 
for each aspect of the development process. 

A second evaluation is a market segmentation survey, which serves to identify market 
developments and possibilities for product development. A third evaluation concerns 
the evaluation of each customer project. These routines add to the management of the 
process of innovation, but nearly all other aspects of the process are based on informal 
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routines and experience. Rosén states that there is a strong need for establishing 
effective formal routines which might improve the management of the product 
development process. Product innovations within Cendio are both radical and 
incremental. The open source projects seem to be a basis for more radical new ideas. 
A relevant question is if these ideas should be developed by Cendio. More radical 
product ideas have been sold in the future. Product development decisions are based 
on both analyses, as well as learning experience. They are made top-down, but on 
basis of consensus, and focus on the optimal resource allocation. There is no time at 
present for parallel experimenting. Resource and coordination decisions related to 
product development are taken on a firm level, a mainly relate to the fact that the 
Product Board has to determine how much participation in open source projects is 
necessary for the development of each product, in order to gain outside knowledge. 
The management of innovation process can be characterized by the optimization of 
resources. 
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8.2. Nescit Systems AB Analysis
Nescit Systems AB was founded in 1999 by Ioannis Iakovidis (Managing Director) 
and Patrik Westlund (Development Director), as a spin-off from LiU. The board of 
directors includes both founders, and the President and CEO of Interverbum AB, the 
major partner of Nescit. Both founders have studied at Computer Science at the 
Linköping Institute of Technology.

Nescit Systems focuses on developing products and services for terminology handling 
to companies with extensive documentations. It concentrates on producing systems
that are effective, flexible, easy to handle and user-friendly. The company is managed 
on the basis of the vision that the company will become a strong player in the 
software and service markets and to become a synonym for problem-solving in the 
area of terminology handling. The product line includes programs for a number of 
operating systems, as well as solutions for intranet and the Internet. The provided 
services also include localization of websites and software. The two major products 
are:

 TermMate as a tool for managing terminology in network environments 

 TermWeb as a means to distribute terminology databases via the web and lets users 
access it using their web browsers. 

8.2.1. Network Analysis
Since both founders studied at the IDA department of LiU, and strong personal 
relationships had already been established, it was a logical choice to use the services 
of the Incubator in MSP. Important reasons at present for being located in MSP are 
the reputation of the park, the presence of the technological cluster, and the close 
contacts with the IDA department of LiU. No customers are situated in Linköping at 
present. Although the contribution of the network relations to the business 
development is generally evaluated as positive, it has to be mentioned that networking 
is limited due to time and financial resources. Participating in seminars, conferences, 
and projects usually costs either too much time for a small firm as Nescit Systems, or 
is too expensive. The main network aspect for Nescit Systems in being situated in 
MSP is LiU. The relations with the university are depicted in table 21.
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 Knowledge access from the university

 Trained employees from the university

 Participation in two thesis projects so far

 Personal contacts to IDA department

 SKILL services

provides low-cost and good workers
potential new ideas

 Contact with New university spin-off since 2003

focuses on extracting terminology from existing documents

Table 21 University contacts Nescit Systems AB

A University Holding (SKILL) A ALMI
B Mjärdevi AB B IDA department 
C GROWLINK C CIE

Figure 20 Network Relations Nescit Systems AB
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The importance of social networks decline because the social network has already 
become established

The importance of sales networks remains equally important, and is mainly based on 
the sales partner Interverbum.

Networks for marketing are becoming increasingly important due to increased 
competition. 

The importance for innovation, knowledge and technology networks increases due to 
an increasing number of competitors, and higher product expectations for each new 
release. This makes the technology more complex for each new release and the access 
to knowledge and technology more important.

The importance of reputation networks has decreased. Reputational networks were very 
important in the start-up phase of the company in order to establish customer contacts. 
At present the importance of reputational networks is stable and the reputation of 
partner Interverbum and established customers are being used. 

Table 22 Development network connections Nescit Systems AB

We hence conclude that LiU plays the most important role for Nescit Systems in the 
MSP cluster and is an important knowledge basis for the innovation process as it 
provides potential ideas and has led to the new university spin-off. 

The two other network relations relevant for the process of innovation are the 
financial relation to ALMI and the informal relation to the IDA department, which 
serves as a knowledge base. When we try to compare the results with the study in the 
Munich cluster by Lechner and Dowling (2003), we see that all network 
developments match the developments as found in the Munich cluster, except the 
growing importance of marketing networks. Marketing was not so relevant in the 
initial start-up phase of Nescit Systems, since the focus lay on initial product 
development, while it lies at present on sales and incremental product development. 

8.2.2. External Linkages
The customers of Nescit Systems are mainly Sweden based multinationals, further 
one Finnish company and a European Committee. The main three competitors are 
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much larger and based in the U.S. and Switzerland. There is hence no local pressure 
for innovation. Nescit Systems operates in an international market with a strong focus 
on Swedish multinationals. The main partner of Nescit Systems is Interverbum, 
Scandinavia's leading knowledge company in the fields of translation, interpreting, 
language training, localization of software and websites, and terminology handling. 
Another partner of Nescit is a university spin-off since 2003, which focuses on 
extracting terminology from existing documents. Nescit Systems mainly uses the 
partnership with Interverbum in its process of innovation, as will be explained 
afterwards.

The partnership with Interverbum serves marketing and sales purposes, since more 
than 90% of the present costs are related to sales and marketing. It is a strategic 
alliance, in which Interverbum obtained a 51% share in Nescit Systems (Iakovidis, 
2003). Interverbum, being a large sales organization, with a world-wide marketing 
network, offers opportunities for cost and risk reduction, increased speed to market, 
and market access. Nescit Systems is sub-contracted by Interverbum, who uses the 
products of Nescit Systems for the services they provide to their customers and it 
plays also a crucial role in the process of innovation, since their translators directly 
provide detailed product feedback. Nescit benefits also form customers of 
Interverbum who provide product feedback. These two channels are important sources 
for feedback, on the basis of which new product features are developed for new 
product releases. Customer feedback is the basic source for incremental innovations. 
We see that there are two main sources of ideas for the innovation process. These two 
contacts are a driving force behind the direction of the product development and 
innovation process.

8.2.3. Strategy and Innovation
As a trend setter Nescit Systems has an offensive innovation strategy. The products 
are not deliberately competitively positioned as low-cost products, because prices of 
competitors are not known, but indications are that Nescit Systems provides relatively 
low-cost solutions. The products are strategically positioned as niche products, 
because Nescit Systems is the only firm that specifically focuses on terminology, 
while others provide complete translation solutions. When we analyze this innovation 
strategy in terms of the requirements for offensive innovators as stated in paragraph 
6.2.3, we see that the competitive advantage of Nescit Systems originates from two 
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aspects:

 The strong the technology relationship with Interverbum in product feedback

 Possibility to quickly exploit new possibilities due to close customer and lead-user 

contact. 

Nescit Systems has a formal innovation strategy for product development. The whole 
development of the firm since 1999 has been highly planned. The strategic alliance 
with Interverbum was already planned in the initial business plan of 1999. First 
contacts were established with Interverbum AB during a Master’s Project. Also 
planned in the initial business plan was the product development from termate (a 
terminology application), to term-web (a terminology webterminal), to term-central 
(completely web-based terminology access). The present focus lies on incremental 
product development, which is based on a planned process. 

The innovation process is planned as we can see in the next paragraph. The strategic 
planning for product development in Nescit Systems can be described by the five 
stages of strategy formation, as described in paragraph 6.2.3. These steps are 
deliberately planned and executed and the main elements of the formation process are 
depicted in table 23.

The innovation strategy is reconsidered on a half year basis. Such a long period is 
necessary in order to avoid hastily decisions. It takes a long time to collect the 
feedback, after which extensive analysis of the possibilities are made. This is possible, 
because Nescit is the trend-setter in both available knowledge and in usage. The 
implementation of the innovation strategy is based on time-based planning, which is 
possible due to the structured approach of the strategic planning. We see that strategy 
is deliberately planned and that decisions are made on a learning basis through 
feedback making and through logical analysis. The focus of Nescit lies on making 
commitments, and the optimal allocation or resources. The innovation process is 
hence based on a structured and strategic product development approach and based on 
optimal resource allocation. The innovation strategy, and process, is based on the 
formal vision as described before. It is regarded as very important that employees can 
identify themselves with this vision as a basis for common understanding. The 
practical value, which originates from the vision, is a sense of direction and a long-
term goal. 
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Identifying targets for competing 

 Constant monitoring of actions competitors, although accurate information is scarce

 Competitors’ prices are unknown, and demo versions are not available

 Targets for competing based on feedback customers and translators Interverbum

Auditing current performance 

 Analysis of feedback customers and Interverbum. They provide the requests for new 
product features 

 Analysis of software to see if requested features provide a better solution

The options for product development

 Prioritizing the requested product functions after the number of requests

 Planning for two next product releases, because only a limited number of new 
functions can be build into a new version

Forecasting

 To identifying the right marketing moment for new product release

 Analyze need for the new product release

Implementation

 Customization and close informal customer contacts for feedback

Table 23 Strategy formation process Nescit Systems AB, based on Bessant (1994)

We identify that the underlying strategy elements of the innovation process match the 
identified requirements of the strategy formation process. Product development is 
based on close customer and lead-user feedback (Interverbum), which allows a 
flexible response to the market, and enables Nescit Systems to exploit quickly new 
opportunities as a trend setter.
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Customer and lead-user focus at the forefront of strategy

 The most valuable source of innovations due to feedback, as explained before

Emphasis on corporate flexibility and responsiveness

 Product development based on requested features

 Flexibility due to different forms of feedback

 Emphasis on close informal customer contact

Time-based strategy

 Fast product development is crucial for a trend setter, 

 Planned time-based strategy for product development

Total quality management

 Formal possibilities to check quality are too expensive and time consuming

 Quality is evaluated through feedback on services, products, and marketing

Strategies for horizontal technological collaboration

 Several suppliers and Interverbum provide the data for the internet product database

 Increased integration with Interverbum in the strategic alliance

Table 24 Underlying strategy elements Nescit Systems AB, based on Rothwell (1994a)

Creating understanding of markets, competitors, and trends in competitive markets, as 
a main knowledge basis for the process of innovation, is done by Nescit Systems 
through the following aspects:

 Continuously monitoring business developments, trends

 Close informal customer and lead-user contact for feedback

 Check-list of visitors website

 Do not believe what competitors say, unless they show something. Many state that 
they have good software, but have failed to show them
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8.2.4. Structure of the firm
As a firm with two employees, Nescit Systems does not have a specific organizational 
structure, but the structure is more based on organizational roles. Ioannis Iakovidis is 
responsible for marketing, sales and strategy, and Patrik Westlund is responsible for 
development. The firm is at present 49% owned by both founders, which creates 
personal commitment and involvement. The organizational structure serves 
functionality, and is less based on creating flexibility. This matches the need for 
optimization of resources. Structures used to manage project are dual project 
management and cross-boundary teams, both with customers and partner Interverbum.

Greater overall organization and systems integration

 Strong focus on involvement of Interverbum as leading-edge user in product 
development

 Parallel and integrated (cross-functional) development process, because the 
development process is not very strictly separated in the roles as mentioned above, 
but depends on cooperation

 Early supplier and customer involvement in giving feedback

Flat, flexible organizational structure

 High degree of flexibility originates form the fact that both are capable of providing 
consultancy and work in product development. Focus lies on development now

Fully developed internal data bases, and expert systems

 Database with sales and customer contacts

 Excel-file for processing feedback, so no specific expert systems

Table 25 Primary enabling features Nescit Systems AB, based on Rothwell (1994a)

The primary enabling features of the process of innovation support the strategic 
approach of the company, since they focus on the close contacts with lead-users and 
with customers for feedback, the functional allocation of resources, and flexibility.
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8.2.5. Management of Innovation
The management of Nescit Systems is based on continuous learning. There is no need 
to develop formal routines for learning, because information and learning experience 
are shared informally. Formal routines have only been developed for the effective 
gathering of feedback, and for project management. Effective routines are at present 
only being formalized in relation to project management. More generally speaking we 
can see that every other aspect of the firm management is considered to be largely 
based on experience and informal routines. The way the firm is managed is 
continuously evaluated. Market scanning, learning experiences, project evaluation, 
and resource decisions are based on experience and informal routines. All decisions 
related to product development are based on optimal resource allocation and 
coordination. Considered are time, cost, effort, and the fact if Nescit Systems will be 
able to provide the services which a specific decision requires. The process of 
innovation is apart from the project management not based on formal routines and is 
therefore only managed through experience. This can be done because the firm is 
small and all information is shared informally. The innovative capability of Nescit
Systems is unique due to the following aspects: 

 High technological capabilities

 The minimalist design of software, which enhances ease of use

 Good user-interface

 Continuous focus on customer and users
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8.3. Optimal Solutions AB Analysis
Optimal Solutions has been founded 1999 as a spin-off from the Department of 
Mathematics (MAI) within LiU. The founders were researches in the area of 
optimization and operational research. 

Today Optimal Solutions has it’s headquarter in Linköping but also a sales offices in 
Stockholm, Uppsala, and Lund, and employs eight people. 75% of the employees 
have a university degree, and 37.5% have studied in Linköping. Future goals are to 
become a leading supplier of optimization software and to improve customers’ 
allocation of resources. Optimal Solutions won the ‘EURO Excellence in Practice 
Award’ (2003), with its Software ‘Laps Care’. This was done in co-operation with 
LiU in an international competition for applied operational research solutions. 

Optimal Solutions’ optimization software improves the allocation of resources under 
specific conditions. The user has to define conditions and restrictions, which allows 
the software to create an optimized solution. The software is based on a platform tool 
that is customized specifically to industry needs. The platform approach allows 
Optimal Solutions to develop quickly software prototypes. 

The products of Optimal Solutions consist of both optimization software for various 
purposes, and special optimisation software for the home care of elderly people. The 
second product group consists of the product-line Laps Care. The software enables the 
rapid development of care schedules that are feasible and provide consistent and 
efficient care. The development process seems exemplary in its involvement of both 
users as well as system managers. It is now in successful use in a number of regions 
of Sweden. At present product development take place in two fields:

 Customised optimization software based on a platform 

 Standard elderly care software, e.g. home care optimization

8.3.1. Network Analysis
Linköping’s University represents with its Department of Mathematics the centre of 
operational research in Sweden. The relations to the university have been the main 
argument for selecting Linköping for the company’s headquarter. The proximity 
provides Optimal Solutions with a knowledge base and potential employees and the 
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main network aspect for Optimal Solutions in being situated in MSP is the MAI 
department from LiU due to the aspects shown in table 26.

Another aspect of great importance for Optimal Solutions is the fact that LiU and 
Linköping are one of the most important centres for software development in Sweden 
(Eveborn, 2003). The IDA department in LIU has obtained international reputation for 
its education and research results.

 Personal contacts with MAI department at LiU

 Co-research projects

 University sometimes routes customers to company

 Courses taken at departments

 EURO Excellence award with project in cooperation with LiU

 Involve university in product analysis and testing

 Knowledge access to latest research results

 Pool of well trained employees

 Former use of SKILL, potential use in the future

Table 26 University contacts Optimal Solutions AB

The geographically central position of Linköping between Sweden’s biggest towns 
Gothenburg and Stockholm has been another argument for Linköping. The MSP was 
chosen since contacts to the incubator consisted and the reputation of the MSP was 
regarded as an advantage in 1999. 

An important aspect at present for being situated in Linköping is a big sales partner 
that includes optimization software in its Enterprise Resource Planning (ERP) 
software. This strategic partner is located in MSP and supports Optimal Solutions 
with access to its marketing and sales network. Being located in MSP, instead of in 
another part of Linköping, is not crucial for Optimal Solutions, since there are no 
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active network connections within the park, and customers are spread over Sweden. 
At present Optimal Solutions has only informal contacts with hybrid organizations, 
and does not identify any direct benefits from their work. Industrial network relations 
consist of the SMIL network for small and medium sized companies. Optimal 
Solutions has identified only a limited contribution from this network, for the business 
development. Figure 21 describes the contacts of Optimal Solutions based on the type 
of company contacts described in Appendix VIII.

A ALMI B MAI department at LiU
B Linköpings Kommun F SKILL
F CIE

Figure 21 Network relations Optimal Solutions AB, (Evborn, 14.11.2003)

We hence conclude that LiU plays the most important role for Optimal Solutions in 
the MSP cluster and is an important knowledge basis and test-facility in the 
innovation process. Knowledge is directly derived from courses taken at LiU, from 
informal contacts with the MAI department and from co-research projects. Contacts 
for product testing and analysis are further crucial for the product development. When 
we compare the results with the study in the Munich cluster by Lechner and Dowling 
(2003), we see that all results for Optimal Solutions are different than the results 
found in the research project. The social network has remained equally important and 
has not decreased in importance. Marketing and sales become more important as 
Optimal Solutions has one established product in Laps Care. The customized 
development on the basis of software platforms makes that a focus on marketing and 
sales is increasingly important, since products are only developed on specific 
customer requests.
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The social network has been important for Optimal Solutions but it was not the main 
reason for settling down in Linköping. The social network has remained equally 
important for Optimal Solutions during its development.
Of increasing importance and an important task for the future is to gain access to
sales and/or marketing networks. Since the company is relatively small, it is limited 
in its marketing and sales resources. The access to bigger marketing channels, based 
on partnerships with larger companies, might therefore become more important.
Optimal Solutions had from the start-up point access to a knowledge network, 
because connections to LIU existed. These contacts have remained close over time. 
Reputation has been important from the beginning and its importance has increased 
after the IT-crash. Important for Optimal Solutions is the reputation of Linköping as 
the centre of optimization and software development. Reputation is the key to 
markets and sales. Optimal Solutions uses the reputation of MSP, LIU and 
established customers to gain new customers.
Co-opetitive networks are not used at present. There was an attempt to co-operate 
with another company from the same business field but after it became clear that the 
product range overlapped too much the co-operation was stopped.

Table 27 Network connections Optimal Solutions AB

The close relations to the MAI department provided the firm right from the start with 
access to the main technology knowledge basis in the field of optimization in Sweden, 
so the need for more technological knowledge was unlikely to increase in importance. 
Reputation is becoming increasingly important in the view of Optimal Solutions, 
since it offers them an opportunity to attract customers in unexplored markets. This is 
important, because Optimal Solutions is an offensive innovator, which continuously 
aims to explore new markets.

8.3.2. External Linkages
Optimal Solutions external linkages are not focused on the MSP. 90% of the 
customers are located in Sweden but not in Östergötland or Linköping. The previously 
mentioned relation to the ERP software provider is the most important customer
relation in Linköping. Optimal Solutions uses also international partnerships, for 
example with a German and a French company. 

External relations are mainly used because of limited resources in sales and 
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marketing. These partnerships are indirectly related to the process of innovation, 
because the sales and marketing aims to attract customers in new markets for which 
new innovative solutions can be made. Optimal Solution is further sub-contracted by 
the ERP provider if customers wish to include optimization software in their ERP 
system. The use of this sales construction reduces overhead costs and provides access 
a larger market, but has little direct effect on product development. 

A last type of external partnerships used by Optimal Solutions is the supply of 
software elements e.g. road maps for navigation software. Outsourcing these 
specialized functions increases speed to market and reduces costs. No technological 
partnerships are used at present, because all the competences for product development 
are available in-house. So we can conclude that the main external partnerships related 
to the process of innovation are the sales and marketing partners, because they allow 
the firm to develop innovative solutions for customers in unexplored markets. 

8.3.3. Strategy and Innovation
Optimal Solutions has no formal innovation strategy, but operates as an offensive 
innovator for all its products. When we analyze the offensive strategy of the firm in 
the light of the theoretical requirements of paragraph 6.2.3 we see that Optimal 
Solutions is capable of being a successful offensive innovator through combining 
three advantages:

 Science and technology relationships with the university as leading research facility

 strong independent development

 the much quicker exploitation of new possibilities through close customer and lead-
user contact

The firm matches all three strategic requirements for offensive innovators. The 
strategic approach for the product development is based on early customer integration 
in the development process, which is achieved through the use of software platforms. 
This means that the platform allows the quick development of a prototype, after which 
customers have to become integrated in the development process for customization. 
Based on the strategy formation process from paragraph 6.2.3, we have described 
elements of the strategic formation of Optimal Solutions in table 28.

http://8.3.3.s


INNOVATION PROCESS IN SMALL SOFTWARE DEVELOPING COMPANIES

107

Identifying targets for competing 

 Difficult to identify since Optimal Solutions is monopolist for Laps Care product

 Targets for optimization software concern user friendliness and price of software

 Target setting is mostly based on customer feedback

Auditing current performance 

 Takes place on an informal daily base within customer projects

 Formal period evaluation of sales

 Laps Care product has a user forum for obtaining optimal feedback. The plan is to 
have regular meetings for knowledge exchange

 Evaluation results are collected in a database that can be used like expert system

The options for product development

 Based on customer feedback and questions, which are evaluated and then prioritized

 Analysis to see if customer requests match in-house competencies

 Market analysis, mainly for the established care market, to identify new market 
niches and new product areas  

Forecasting

 For established products where statistical data and research information is available

 Market for optimization software is relatively new, which makes forecasting 
difficult

Implementation

 Based on customization and customer feedback in product development

Table 28 Strategy formation process Optimal Solutions AB, based on Bessant (1994)

Optimal Solutions has been evaluating its business strategy since 2002. We identified 
an emphasis on statistical analysis of markets and market opportunities. Based on this 
analysis Optimal Solutions tries to plan product development for the elderly care 
products. The firm is however very dependent on the development of the actual sales 
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and customer contacts, that strategy consequently more evolves over time. Optimal 
Solutions therefore has a mixed strategy consisting of planned elements, 
complemented by gradually evolving decisions that focus on emerging opportunities. 

Customer and lead-user focus at the forefront of strategy

 Customer and lead-users are the most important source of ideas and innovations

Emphasis on corporate flexibility and responsiveness

 Responsiveness in developing products on the basis of customer feedback

 Flexibility due to product design based on one platform

 Early integration customers in product development to improve customization

Time-based strategy

 Unique competitive advantage

 Quick prototype development to show competence 

Total quality management

 Quality control is not a key factor because software quality originates from 
operational performance in programming and not from quality control mechanisms 

Strategic integration with suppliers

 Complete in-house product development

 Only supply of specialized software components, such as maps for route planning

Table 29 Underlying strategy elements Optimal Solutions AB, based on Rothwell (1994a)

This strategic approach is not based on a formal vision. But there is a common shared 
understanding concerning the fact that Optimal Solutions aims to deliver solutions 
that help customers to use their resources efficiency. The underlying strategy elements 
of Optimal Solutions, as defined in paragraph 4.3, are shown in table 29. These 
primary enabling features show the importance of close customer and lead-user 
contact for feedback, as the main underlying aspect of the innovation process. A 
flexibility response to the feedback is possible due to the product design on the basis 
of software platforms. These allow Optimal Solutions to achieve a competitive 
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advantage in providing time-based solutions and allow for quick prototyping.We 
identify two different innovation strategies, based on two main products groups: 

 Optimal Solutions operates in the elderly care market as monopolist with an 
established product. It tries to identify market niches and new product ideas, through 
market analysis and customer feedback. As a market leader and monopolist Optimal 
Solutions follows an offensive strategy.

 The other product segment relates to the platform based software, which serves as a 
flexible tool for quickly exploring new market opportunities and develop products for 
new market niches. 

8.3.4. Structure of the firm
Optimal Solutions’ structure is highly informal due to the small size. There is a 
functional division in sales and development. Three of the eight employees only focus 
on sales and marketing. This is not a strict division, because the software developers 
are also involved in customers contacts. The three software developers work on all 
products, but have competences in specific areas. The primary features which support 
the innovation process of Optimal Solutions as an offensive innovator, are the 
customer contact, and the flexibility which originates from both the close customer 
contact and the loose, flat organizational structure. This structure serves informal 
communication and stimulates creativity.   The primary enabling features, from 
paragraph 4.3, are described in table 30.

Greater overall organization and systems integration

 Early customer integration in product development

 Early customer financing

Flat, flexible organizational structure

 Small size and direct communication characterized by a high level of informality

Fully developed internal data bases, and expert systems

 Optimal Solutions uses an internal database and collects feedback in an expert 
system

Table 30 Primary enabling features Optimal Solutions AB, based on Rothwell (1994a)
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8.3.5. Management of Innovation
The management of innovation in Optimal Solutions is based on experience and 
analysis. The learning process is not formalized but takes place on the basis of 
informal communication, and does hence not include formal routines and processes.  
Experience plays the major role in Optimal Solutions current business management. 
Management decisions are made top-down, but on a consensus base. The knowledge 
base for the innovation process is managed on the basis of experience, personal 
competences and good external knowledge contacts with LiU.

Most activities are organised in projects. These projects are not based on a formal plan 
but the project-organisation changes on the basis of practical experience. The key 
element in project management is customer integration. Projects can be managed 
individually in cross-functional or even in cross-boundary teams. The management 
development process, which takes place in these customer-oriented projects is hence 
also not formalized, and based on personal experience and competences. 

Technological knowledge is mainly obtained through customer feedback and from 
education at LiU. Databases, books and online forums provide up-to-date information 
and knowledge on technological developments in the field of optimization. 
Communication is stimulated by meetings and discussions, but this takes places 
informally. The uniqueness of Optimal Solutions can be summarized as follows:

 Excellent practical solutions of OR (EURO Excellence in Practise Award 2003)

 Flexible Product Design 

 High Degree of Customer integration 
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8.4. Zenterio AB Analysis
Zenterio AB was established in January 2002 at MSP, Linköping Sweden as a spin-
off from Nokia, by former team members of the Nokia MediaTerminal Navi™Bars 
development group. Zenterio has 18 employees today, who completely own the firm. 

The business activities and product development of Zenterio are based on the vision 
that all different networks, be it mobile phone networks, internet, or local networks, 
will collapse in one future network. Zenterio’s aim is to assist customers in entering 
this evolving converged market and help customers in browsing and finding relevant 
content within these networks. Zenterio places hence emphasis in understanding the 
big picture of business, usability, and technology, and has developed different core 
competences in home environment, internet and mobile internet. 

The company services are based on flexibility, cost effectiveness, and a short time to 
market, and include software solutions, individual software components, fix-priced 
consultancy, training courses, off-the-shelve software packages, and hourly based 
consultancy. Product development at present takes place in the following four 
categories:

 User interface innovation

 Mobile phone software

 Digital TV appliances

 Web technologies

8.4.1. Network Analysis
As Nokia closed down its research facility in MSP in 2001, it was a logical step to 
start Zenterio in the same park, since all employees have strong business relations 
within the area, have studied at LiU, and have build up their private lives in 
Linköping. All employees studied at LiU because the IDA department was at the time 
unique in its informatics studies. CEO Lundberg was able to select fifteen of what he 
considered to be the most skilled software engineers from the former Nokia research 
facility, when he started up Zenterio. An important benefit for Zenterio in MSP is the 
knowledge base and the benefits from personal network contacts within the 
technological cluster. The personal network is considered to be necessary for gaining 
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access to technological knowledge and developments in the various research fields. 
Emphasized is the closeness to the patent office in MSP, which is important for 
Zenterio in commercializing its products, and hence realizing innovations. We see that 
Zenterio profits in several aspects for its process of innovation from being situated in 
the MSP cluster. The advantages consist of a strong informal network, a knowledge 
basis from (in) formal contacts with LiU and the presence of the patent office.    

The crucial network aspect and hence an important external relationship of Zenterio in 
Sweden for product development is LiU due to the aspects depicted in table 31.

 Close personal contacts IDA and ISY departments at LiU

 Use of external research facilities

 Personal contacts SKILL and use of their employment services

 A direct basis for potential employees

 Santa Anna research project

 Good support and education for technological competences

 Participation and attend research programs

 network building, important informal connections

 insight into new research developments

 possibility to outsource research to Santa Anna AB

 Use of thesis workers through Santa Anna

 Low-cost means to try out potential ideas developed by thesis workers

 Good way to find potential employees

Table 31 University contacts Zenterio AB

The network relations of Zenterio, within MSP and with the University, are 
highlighted in figure 23, and are based on the analysis structure as explained in 
Appendix VIII. 
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A University Holding (SKILL) A ALMI
A Santa Anna B Chamber of Commerce
B IDA department at LiU C SMIL
C CIE C Incubator
D Mjärdevi AB E Linköpings Kommun
G NUTEK G VINNOVA

Figure 22 Network relations Zenterio AB

 The social network has always been very important for Zenterio. The existence of 
strong contacts with the university and a social network within the science park from 
the former Nokia employees were important reasons for choosing MSP as a location 
of the firm.  

 The importance of marketing and sales networks is growing, due to the fact that 
Zenterio has to focus less on consultancy services, and more on product 
development.

 The importance for innovation, knowledge and technology networks in increasing. 
There is at present a need for establishing horizontal technological collaboration. At 
present there is only in-house development. This will improve efficiency, and will 
reduce risk cost and time-to-market. 

 The importance of reputational networks is becoming more important as well. In 
order to get customers it becomes more and more important to be able to show that 
you already have renowned customers. 

 Co-opetitive networks are not used at present.

Table 32 Development network connections Zenterio AB

An important conclusion concerning the network for Zenterio is that proximity to the 
LiU is the most important, but at present it is not so important to be located in MSP 
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itself, since personal relationships had already been established before Zenterio was 
founded. The informal relationships and knowledge access obtained through the 
events, such as seminars and conferences, are the most important factor in the 
knowledge network, and they mainly take place at the university, or elsewhere outside 
the MSP. 

When we compare the results with the study in the Munich cluster by Lechner and 
Dowling (2003) from paragraph 6.1.4, we see that the continuing importance of social 
networks differs from their research results. A possible explanation for this may very 
well be the fact that the former Nokia employees had already built their social 
network in the science park, which means that this was not of a larger importance 
during the initial stages of the firm’s existence and has therefore remained equally 
important. Another difference can be found in the growing importance of sales and 
marketing due to change process from consulting to product development. A third 
difference is the fact that increased competition has led to a growing importance of 
reputational networks for customer attraction. 

8.4.2. External Linkages
Zenterio has at present one to three customers, who are home-based in Sweden. 
Approximately 80% of the customers are situated in the EU, and the remaining 20% 
in the U.S. International growth possibilities are therefore relevant, since it is 
important to be close to the customer. The new presence of international customers, 
such as Nokia and Microsoft, in KISTA and Lund, might make it more attractive to 
expand there, or even move to these competing science parks on the long-term, if 
more local contacts take place. Competitors are not present in any specific area, but 
are distributed world-wide. The importance of proximity to customers for close 
customer contact is considered important in the process of innovation. 

The partners, which are important for product development, are more or less balanced 
between U.S. and EU. Important is the joint-venture Userlane in which Zenterio has 
an ownership share of 20%. Cost reduction, risk reduction, area specific competences, 
and speed to market, are the main reasons for strategic alliances. The expansion into 
these strategic alliances does not follow a planned pattern, but new opportunities 
occur as new business contacts are made. A type of strategic alliance, which is 
planned, are the two projects in which Zenterio participates for acquiring a EU 
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research project. This will provide them with financing for research and development. 
The strategic approach which underlies the product development and the innovation 
process is therefore not planned, but gradually evolves as opportunities arise in daily 
business. 

There is a will to establish more technology based relationships, because at the 
present all development is done in-house. The consultancy business does not provide 
possibilities for long-term profitability, which forces Zenterio to focus on 
development, which can be done better through technology partnerships. Zenterio 
tries to find early-adopters of new concepts, by only developing the first concepts to 
attract financing. Those customers should invest risk capital. Financing is an 
important issue for the innovation process, because it forces Zenterio to the 
development focus and the search for early-adopters. 

8.4.3. Strategy and Innovation
Zenterio does in general not work on the basis of a formal innovation strategy for 
radical or incremental product innovations. Zenterio uses an innovation strategy 
however for the two patented products, the Zenterio Halfpipe desktop and the 
Panoramix. Zenterio is a trend-setter, and hence an offensive innovator, for the 
Halfpipe desktop, and focuses on a more defensive strategy for the Panoramix. When 
we analyse the offensive approach of Zenterio for these two products in the light of 
the theoretical background of paragraph 6.2.3, we see that the following aspects 
enable Zenterio to take an offensive approach:

 Special science and technology relationships

 Strong independent development due to the highly competent employees

 Quick exploitation of new possibilities due to close informal customer contact

The general business strategy focuses on the development of more products, which is 
more based on intentions. The business strategy is based on commitment, 
competence, and experience, which serve to achieve differentiation through delivering 
better customer value. The present business strategy is a loose guideline, which 
focuses on achieving financial goals for survival. Strategy hence evolves over time 
and is to a large extent shaped by opportunities and threats. Decisions are based on 
experience and learning base is an important aspect. They are made bottom-up on the 
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basis of involvement. Although the focus lies on the development of more products, 
there are at present little possibilities for experimentation and parallel intiatives, 
which means that resources are optimally allocated and coordinated. The innovative 
capability of the firm is not necessary limited by this, because everyone is still capable 
of providing input for ideas. In order to be able to provide the fixed prices in 
consultancy, there is a strong focus in making early commitments with customers, so 
that risks are reduced. Optimization is hence due to circumstances a basic principle of 
the process of innovation in Zenterio, which is achieved without reducing the 
possibilities for employees to develop creative ideas.

The actual development of new ideas is based on informal business processes, and 
originates from sense-making of the environment by continuously analyzing trends. 
All employees continuously stay up-to-date with research and trends through 
participating in seminars, conferences, meetings, and the searching on the internet. 
This forms the basis for the incremental strategy for product development. The initial 
stages of the process of innovation are typically unstructured and cannot be planned 
according to Kent Lundberg, CEO of Zenterio. All employees have deep competences 
and are creative and motivated enough that ideas pop-up once in a while (Lundberg, 
2003). We consider the deep competences of the selected employees and the fact that 
the employees are individually stimulated in providing creative suggestions to be 
important prerequisites for the fact these innovative ideas pop-up. 

The next step in the process of development concerns the informal evaluation of the 
potential of the ideas by both employees and management. After this stage a go, no go 
decision is made for the development of a prototype or concept. The fact that 
employees participate in the decision making possibly stimulates employees in their 
initial decision to provide creative suggestions. The first prototypes or concept are in 
most cases used to find a customer, who is willing to invest risk capital. A more 
planned approach to the development of the product can be undertaken once financial 
resources are available for the product development. Product development is then 
typically organized in cross-functional project teams and cross-boundary teams, 
which follow strict project planning procedures. This formalized approach enables 
efficient product development. We see that the initial stage of the process of 
innovation is mainly concerned with the optimal allocation of resources through 
bottom-up decision making, while the actual development phase is dominated by 
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formalized project management and the pressure for finding financial resources.

The experience of Kent Lundberg, as former Nokia employee, shows that large scale 
R&D departments are not effective, because most ideas are not effectively 
commercialized. The immediate informal evaluation of the ideas, in which 
participation of those organizational members with key competences is crucial, solves 
this problem. An important source of motivation and commitment for new product 
development is the fact that all employees are owner in the firm and are responsible 
for their own product development. In Zenterio both the level of participation in 
decision making and the ownership structure seems to provide a powerful stimulus for 
product development. 

The incremental development strategy is based on the formal vision as stated in the 
introduction. This vision is known to everybody and is based on common 
understanding. It provides a sense of direction, and allows Zenterio to find focus for 
finding innovative ideas within the IT-industry. Board members rotate and include 
employees, which creates involvement of the employees in strategic decisions. Once 
again the employees are able to participate in the decision making of the firm. 

The strategic approach underlying the innovation process seems to be based on an 
interesting structure, consisting of two parts. The first part pertains to an informal, 
creative phase, which is typically unplanned and which ends with the informal 
evaluation of the potential of ideas. This phase allows for ideas to pop-up, evolve and 
to be discussed informally, but it remains important to make decisions as early as 
possible so that resources can be optimally allocated. The focus on flexibility is 
important. The second part is as structured and formalized as possible in order to 
obtain optimal maximal efficiency and to attract financing in an early stage. The 
process of innovation hence strives to achieve both optimal resource allocation, 
without reduces the creative potential.
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Customer and lead-user focus at the forefront of strategy

 Feedback provides valuable information for incremental product and service 
innovations

Emphasis on corporate flexibility and responsiveness

 Responsiveness due to continuous sense-making of environment and continuously 
analyzing trends

 Responsiveness to customer feedback in product development

 Product development based on creative input employees

 Flexible initial phase of decision making, followed by a formal project-based 
product development

 No clear innovation strategy, only a guiding business strategy, which stimulates 
flexibility

Strategies for horizontal technological collaboration

 Are considered to be the next strategic step to be undertaken

Table 33 Underlying strategy elements Zenterio AB, based on Rothwell (1994a)

Strategic understanding of markets, competitors, external development, and 
technological developments in competitive markets, which is necessary for evaluating 
the potential of new innovations, is created through the following aspects:

 All employees continuously follow news, trends, research, and participate in meetings

 Ambition to obtain at least one EU research project, which allows the firm to get a 
significant amount of research information, and money for at least the in-house 
research and development of innovations. Two applications, together with two 
different research consortia, have been handed in. 

 Focus on early adopters, which are prepared to pay a risk fee for adapting those 
products which provide them with a competitive advantage. 

 The skilled employees have great experience, and network connections to customer 
organisations, which enables them to gather lots of information.
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This system of tracking technological development enables the employees to 
continuously up-date their competences and remain in contact with the latest 
developments in the field. It is a critical input for the identified creative phase of the 
innovation process.

8.4.4. Structure of the firm 
The organizational structure is based on project groups who are on a rotating basis 
allocated to different products and customers. These are hence temporarily product 
and project structures, which are rotating to a certain extent, because people develop 
deep competencies in specific areas. The rotating allows for the dissemination of 
knowledge in the innovation process and the sharing of learning experiences. One part 
of the firm is at present focused on surviving through providing consultancy services, 
which generates the financial leverage. The other half of the firm focuses on product 
development. There is hence a basic functional division in products and consultancy, 
and another division in different products and customer projects. High degree of 
flexibility originates form the fact that the selected employees have the competences 
to be able to work on a rotating basis on both consulting and product development. 
We have described the primary enabling features for the process of innovation, as 
defined in paragraph 4.3, for Zenterio in table 34.

This changing of tasks enables the employees to gather knowledge from both the field 
of consulting as well as product development, and might very well prove to be an 
advantage in the development of technological competences and the tracking of 
technological developments.

The interesting aspects of Zenterio are the way the organizational integration is 
achieved through integrating the employees in the decision making process, the 
rotating of employees between projects and between different tasks, the strong focus 
on empowerment in product development through product champions, and the early 
customer financing. The process of innovation seems to stimulate creativity by its 
mixed structure, decision making structure, and by the rotating basis of tasks and 
projects. An additional source of potential ideas for innovation originates from the 
close customer contacts and feedback, but contrary to the other firms this does not 
seem to be the major source of innovations. 
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Greater overall organization and systems integration

 Parallel and integrated (cross-functional) development process

 Involvement of employees in decision making at board level

 Involvement of employees in evaluation potential ideas

 Rotation of employees between projects and between consulting and development 
tasks

 Strong focus on the involvement of leading-edge users in product development

 Interest in future establishing more horizontal technological collaborations 

 University partnership as horizontal technological collaborations

 Early customer financing

Flat, flexible organizational structure

 Great empowerment of employees at all levels in product development

 Empowered product champions/project leaders

Fully developed internal data bases, and expert systems

 Software tools (expert systems) for project management, configuration management, 
and quality control

 Internal databases and intranet 

Effective external data links

 Participation in DVB consortium, exchange with competitors and customers 

Table 34 Primary enabling features Zenterio AB, based on Rothwell (1994a)

The early customer financing and the balance between consulting, which generates 
profits, seems to offer an opportunity to generate the financial resources for the 
process of innovation, which are at present so hard to find. The strong informal 
network and the university background of the employees makes that Zenterio is 
capable of maintaining more network relations than the other firms, which possibly 
contributes to the innovation process. 
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Two types of project management structures are used, being cross-functional teams, 
and cross-boundary teams. The cross-functional teams consist of the rotating 
employees with various deep competences. Cross-boundary teams are used for the 
application for the EU research programs, and are further deployed in usability and 
customer interface testing with the university, and Userlane.

8.4.5. Management of Innovation 
The management of Zenterio is very informal and based on incremental processes and 
experience from Nokia. The presence of procedures, processes, and structures is quite 
limited, which is seen as an opportunity for improvement. Project management is 
based on formally outlined procedures, models are used for the development process 
of products, and several routines have been developed for learning. Here we see again 
the division of informal management on the basis of experience and the formalized 
product development in projects. No routines developed for learning in relation to 
product development, and learning experiences are informally shared, which partially 
made possible as the result of the rotating of the employees. Communication takes 
either place through mail or through informal meetings. The formal routines for 
identifying learning opportunities are:

 Customer projects are finished with a summary of learning

 Close customer contacts provide Zenterio with product and service feedback

 Workshop with customer in order to evaluate projects

Coordination and funding decisions on development usually concern decisions to 
either invent in-house through R&D, or to acquire through external R&D contracts. 
The external resources for technological knowledge are mainly, Santa Anna AB, the 
university and if obtained, the two European research projects. 
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9. Analysis
This chapter analyzes provides the reader with an in-depth analysis of our research 
findings on the three levels. 

9.1. Macro-level Analysis

9.1.1. Innovation and formal institutions
It proved to be quite difficult to obtain a clear picture from the small company sample 
on the exact influence of formal and informal institutions on software developing 
companies. The results differ between the firms, but we have identified that two 
aspects pose limitations on and offer opportunities for a part of the sample of firms. 
Therefore the following two aspects are important formal institutions in the Swedish 
economic system:

 Regulation on personnel taxation

 Presence of intellectual property rights for software patenting and sufficient means to 
enforce rules

We identified for some of the software developers that the personnel tax system limits 
the growth and hence their innovative capabilities. This limiting effect seems to arise 
from the fact that it is too expensive to hire new personnel in the present economic 
situation, since investments are only obtainable against high interests, and risk capital 
is absent. We therefore see that the four firms had to down-size significantly and all of 
them have to focus on the optimal allocation of human resources. We assume this to 
have a limiting effect on the process of innovation since the opportunities for parallel 
experimentation are quite limited or not present, and the software developers are quite 
limited in the number of creative ideas which can enter the product development 
stage. 

The four firms are offensive innovators, who are assumed to highly benefit from the 
possibilities to protect their products from competitors. Remarkable is that only 
Zenterio and Cendio seemed to be aware of the possibilities for patenting technical 
aspects of software. The others correctly stated that software in itself is not patentable, 
but seem to overlook the fact that technical parts of software code are patentable 
indeed. The limited explanation in European law of the non-patentability of software, 
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even offers opportunities to for legal protection beyond the technological code 
components. Opportunities for patenting are present in the patenting offices in MSP. 
One argument is that the lack of protection offers interesting possibilities for 
defensive innovation. This argument however seems to be of limited importance for 
offensive innovators who operate in unexplored markets and develop products which 
are likely to be vulnerable for defensive innovators. Zenterio states that patenting is a 
very time-consuming and costly investment, but shows that it is possible to obtain 
patents and that the protection for innovative products might prove to be very useful 
in a rapidly developing market. Future developments in European law need to be 
monitored, since it is expected that software in itself will also become patentable, as is 
the case in the U.S. 

We conclude that the Swedish formal institutions offer possibilities for the protection 
of technical parts, but that these opportunities are not sufficiently explored. The 
process of innovation would benefit from a better exploration of these and future 
protection possibilities. This argument is especially valid for offensive innovators, and 
certainly not irrelevant for defensive innovators. Software developers need to evaluate 
in their process of innovation how relevant product protection is in their market 
segment and if the length of their product-life cycles is sufficiently long enough to 
make the time and financial investment in patents. 

9.1.2. Innovation and informal institutions
We have not found strong indications that the Swedish informal institutions, 
concerning the codes of conduct for business management in the software business, 
have a crucial influence on the process of innovation. We made some tentative 
assumptions, but found no consistent evidence for these assumptions. We expected 
the rejection of extraordinary attitudes to be of influence on the adoption of new 
technologies as lead-users, but this seemed to vary from market segment to market 
segment. Swedes generally seem to be lead-users for several types of software, but 
more reluctant for other types such as open systems software. No data for 
international comparison has been found. 

We further assume that the collectivistic attitude influences the management of firms, 
stimulates creativity, and stimulates the exchange of knowledge and learning 
experiences. The fact that the firms are managed informally and that information is 
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shared on an informal basis seems to support this, but these aspects lie in the line of 
expectation for small firms. It is hence difficult to ascribe these observations to typical 
Swedish informal institutions. Deriving such conclusions would require a detailed 
comparative analysis of management aspects between different countries. 

We see that the relative importance of welfare above achievement might relate to the 
fact that the Swedish government provides hardly any financial support for innovation 
in small firms, certainly not in the form of risk capital with public money. 

We conclude by stating that we are not able to draw strong conclusions from this 
small sample size. The contradicting evidence probably also relates to the fact that we 
have observed different market segments, which explains why different attitudes have 
been observed. Thoroughly researching these assumptions goes beyond the scope of 
this thesis work and might benefit from a different research scope. We have therefore 
made some further research recommendations on this topic in paragraph 10.3.

9.1.3. Business conditions for innovation
We have generally identified a supportive business climate in the region of 
Östergötland for entrepreneurship and innovation. The meso-level provides the 
analysis on the functioning of this business climate by analyzing the technology 
cluster and the network of supportive organizations. 

A crucial business condition for the process of innovation for the software developers 
is the presence of sufficient risk capital with a reasonable investment period. All four 
firms stated that there is a general lack for risk capital at present. Funding has to come 
from loans, other co-activities such as consulting, or from a parental firm. A general 
problem with available funding is that the required period for return on investment is 
too short. This limits the possibilities of using these financial resources and hence the 
possibilities for innovation. We have therefore found that the process of innovation is 
hampered by a lack of finance for those firms who are not financially supported by a 
parental company. The present situation forces the software developers to critically 
select their options for product development, and push for efficiency and faster 
product development. We have to state however that this is not purely a negative 
development, since the abundance of funding during the IT-boom was not based on 
realistic returns on investment. A little more balanced situation might proof to be 
more appropriate however, since a total lack of risk capital is not realistic either. 
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9.2. Meso-level analysis
The research shows that the technological cluster of MSP is a very innovative 
environment where 76.5% of the employees were employed in R&D functions in 
2002. 75% of them focus on hardware development and 25% on software 
development. Östergötland has in a Swedish comparison a high level of published 
research reports in physics, computer science and mechanical engineering and the 
Linköping area is the driving force of patenting and scientific publications in 
Östergötland (Edquist & Sjögren, 2002). Our analysis hence shows that that the 
cluster provides an innovative environment, with a strong competence in hardware 
and software development, and a good reputation. This should support innovation 
through investor and customer attraction and provide firms with a better reputation for 
partnerships. An observed negative development is therefore that all four firms 
experience a declining reputation of MSP.

The results show that the cluster is structured in three clearly different parts, namely 
MSP, Linköping and LiU. Important is that the first two have a different technological 
focus on respectively software and hardware development. These parts are related and 
partially complementary as some software developers in MSP develop products in 
cooperation with customer hardware developers in Linköping. Knowledge exchange 
between the parts of the cluster is hence an aspect of the process of innovation of 
some software developers. A second result of the analysis is that we see that 
complementary activities between the parts of the cluster provide the process of 
innovation with a possible knowledge base. However most partnerships and 
cooperation for product development take place outside the cluster. This indicates that 
the complementary relations between the parts of the cluster are not that strong.

We found that MSP is homogeneous for software development. 52% of the companies 
in MSP operate in the ICT-business, with 86% of the total number of employees and 
70% of their business activities focus on R&D of software products. R&D hardware 
developers obtain 11% of the business share in Linköping, but employ 57% of all 
employees. Linköping is therefore less focused on the ICT-sector than MSP, and the 
Linköping part of the cluster is less homogeneous. When we take in consideration that 
the number of employees working in R&D functions for hardware development is 
three times larger then the number working in R&D functions for software 
development, we see that the possibilities for joined development are abundant. This 
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analysis shows therefore that the cluster offers sufficient opportunities for cooperative 
product development with hardware developers. Additionally the remaining 43% of 
firms in Linköping offer a large potential customer base within the cluster. 

A fourth aspect we can show in this analysis relates to the homogeneity of MSP. This 
made that the IT-crash in 2000 had a strong impact on the park. Important large firms 
left MSP or down-sized, and the absolute number of employees decreased. We further 
found that the science park copes with increasing competition from science parks in 
Lund and Stockholm. It is losing part of its importance and competence by loosing 
key R&D facilities to their domestic competitors. The decline in employees does not 
necessarily have negative effects on the knowledge base or competence of the science 
park, if the de-investments don’t concern knowledge intensive employment. It seems 
unlikely however that no knowledge intensive employment places have been lost after 
the IT-crash. This leads us to conclude that a part of the knowledge base in MSP has 
declined due to de-investments and the loss of competences to other domestic science 
parks. A first effect of this on the process of innovation lies in the fact that a declining 
knowledge base reduces the innovative capability of the individual firms and the 
opportunities for gaining knowledge through knowledge exchange within the park. 
Secondly, the reduction in competitive position of the park leads to a decline in 
reputation and investments, and hence reduces the attractiveness of MSP for 
employees and future settlements of firms. These developments will influence the 
innovation processes of those firms which rely on a strong network within the science 
park, and operate in those market segments who experience increasing competition 
from domestic science parks. We expect that the negative effects will be limited for 
those firms who mainly rely on LiU and partnerships outside the cluster for their 
technological knowledge. Linköping’s non-industrial scientific sector is dominated by 
LiU and the state-run research institutes. We had expected to find that the national 
research institutes would be important for the innovation processes of software 
developers. We have not identified any relationships between the state-run research 
institutes and the software developing firms, we therefore have to say that they have at 
present no influence on the innovation process, apart from the Santa Anna AB 
research institute. The potential of the research institutes should be explored, since 
they focus for a large part on research in the ICT-sector. The opportunities for 
innovation processes lay in research co-operation with these institutes. 
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The Santa Anna AB research institute in MSP is the only research institute which is 
actively being used by the software developers, notably only the ones who are not 
university spin-offs. It seems to play an essential role in the innovation process for 
these two companies, since it provides support and education for technological 
competences, access to research results, participation in research programs, 
opportunities for network building, and insights into new research developments. It is 
further the possibility to outsource research. Santa Anna AB hence offers an important 
contribution in cross-boundary research and knowledge exchange of non university 
spin-offs. It is a crucial knowledge base in their innovation process. 

The role of LiU for the innovation process lies in both the presence of a knowledge 
base and in the opportunity for low-cost, skilled employment. An important network 
limitation mentioned by the firms is the fact that nearly all networking possibilities in 
the cluster are very costly and time consuming. This limits the networking 
opportunities and explains the lack of contact with hybrid organizations. The informal 
university contacts make contact easier and less time consuming, and they are often 
less costly or even without costs. This is in our opinion one important aspect for the 
fact that the university plays such an important role in the network of the firms. We 
see that the university spin-offs find in LiU their main knowledge base, while 
opportunities for Cendio and Zenterio lie more in low-cost and skilled employment, 
and the low-cost opportunity to try out new ideas from students. Two further 
important aspects of LiU are the possibilities for product testing and joined research. 
These two opportunities are not performed on a regular basis, and the use differs 
between the firms. Important is the fact that the firms seem to be aware of possibilities 
offered and actively use them. Concerning the hybrid organizations we see that their 
role is very limited and the only influence on the process of innovation originates 
from the loans provided by ALMI. The hybrid organizations do not succeed in 
providing network support for these established firms. Formal contacts with Growlink 
do not exist and several firms are not even aware of the existence Growlink. Others 
had positive previous experiences with Growlink, but don’t see any relevance in 
contacts for present business activities.
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No contacts are established with NUTEK and VINNOVA. The contacts with SMIL 
and CIE are usually informal and the previously used services of these organizations 
are evaluated as positive. However their services are considered not relevant for the 
business activities of established firms. We therefore state that the hybrid 
organizations play a major role in the initial phase of most companies by providing 
supportive services, advice, and resources. We identified no positive contribution for 
innovation in established firms. The role of hybrid organizations is against the 
expectations very limited. 

MSP

Linköping

LiU

Mature Company

Hybrid Organization

University Department

Figure 23 Expected Network Relations MSP Cluster
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We ascribe this partially to the economic situation, which forces firms to focus on 
optimal resource allocation, leaving less time and money for informal network 
contacts and the use of the services provided by the hybrid organizations. The second 
explanation is the fact that the existing hybrid organizations mainly focus on starting 
companies. Possibilities for establishing hybrid organizations for established firms 
therefore offer an interesting network opportunity and could very well support 
innovation for established software developers.

MSP

Linköping

LiU

Mature Company

Hybrid Organization

University Department

Figure 24 Identified Network Relations MSP Cluster
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Figure 23 and 24 depict the difference between the expected and the identified 
networks relations in the MSP cluster. Figure 24 shows that the role of the hybrid 
organizations is minimal in the science park for mature firms, and that the hybrid 
organizations together form a network. It further shows that the network relations 
between MSP and Linköping are not as strong as expected and that most network 
relations are outside the technology cluster.

9.3. Micro-level Analysis

9.3.1. Strategy and Innovation
We found that by all four software developers an offensive strategy formed the basis 
for the process of innovation. Table 35 shows clearly, that the competitive advantage 
of the four offensive innovators originates from one or more of the strategic 
prerequisites, which we have discussed in paragraph 6.2.3. 

Special science and technology relationships
Technology basis in open-source community Cendio AB
Technology relationship Interverbum for product feedback Nescit Systems AB
Strong science and technology relationship with LiU Optimal Solutions AB
Unique technology and science basis with university and 
Santa Anna AB

Zenterio AB

Strong independent R&D
Only highly skilled product developers due to down-sizing Cendio AB
Selection highest skilled product developers Nokia Zenterio AB

Quicker exploitation of new possibilities
Open-source community provider software elements
Close Customer Contact

Cendio AB

Close customer and lead-user contact Nescit Systems AB
Close customer and lead-user contact Optimal Solutions AB
Close customer and lead-user contact Zenterio AB

Table 35 Found requirements for offensive innovation strategies
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We clearly see that the special science and technology relationships, the skilled 
employees, and the close customer and lead-user contact, match the strategic 
requirements for software developers. They form the basic strategic elements 
underlying the process of innovation of the software developers. Close customer 
contact is unanimously considered as the most important strategic aspect for product 
development. Innovation is mainly based on customer feedback and customer requests 
for product features. Special customers are the lead-users, which provide early and 
valuable product feedback. 

We found that only Cendio and Nescit use a formal innovation strategy, contrary to 
Optimal Solutions and Zenterio who gradually develop their strategic approach with 
regard to innovation. The formal innovation strategy is in both cases based on a time-
planning. We conclude that the reason for these companies to have a formal 
innovation strategy is the fact that their innovation is at present incremental in nature. 
The incremental innovation relates to the development of new product releases even 
though their products will be customized for each customer in the end. Cendio 
additionally develops more radical innovations, for which the elements of their formal 
innovation strategy are less appropriate. Optimal Solutions also develops both 
incremental innovations and radical innovations, but has no formal innovation 
strategy. Both Cendio and Optimal Solutions might benefit from differentiating their 
strategic approach for these different types of product development. A less structured 
and more creative strategic approach might foster the more radical innovation in 
Cendio, and aspects of a more formalized and structured strategic approach to product 
development might provide useful insights for Optimal Solutions. We found that 
Optimal Solutions uses a mixed strategy consisting of planned elements, 
complemented by gradually evolving decisions which focus on emerging 
opportunities.

We identified that it is important to time product introductions of incremental 
innovations. This serves to determine the need for the new product and the best 
marketing moment for product introduction. It is more difficult to strategically plan 
radical innovations and their product introductions. They are dependent on more 
uncontrollable factors, such as creativity and experience, and market and customer 
data is often not available. 
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We have summarized the strategic needs for the formation of both formal and 
informal innovation strategies in table 36 and table 37. 

Analysis feedback customers and lead-users
Analysis of technological developments and business trends
Continuously monitoring strategic actions competitors
Knowledge of range, features, and prices of products competitors (benchmarking)
Setting strategic and operational targets on a half year basis for product development
Prioritizing and analyzing feasibility requested product features
Planning product releases based on identified needs and marketing
Checking sales efficiency

Table 36 Requirements for formal incremental innovation strategies

Analysis feedback customers and lead-users
Customer feedback as input for expert systems
Continuous analysis of technological developments and business trends
Market analysis for identification unexplored markets and opportunities
Strategy based on responsiveness to new developments through flexibility
Strategy aims to foster creative input employees for product development 
Strategy as a guideline on the basis of a vision on product development
Involvement in decision making on product development

Table 37 Requirements for informal, radical innovation strategies

On the basis of the differences in these tables we can conclude that the process of 
innovation clearly poses different requirements on the formulation of incremental and 
more radical innovation strategies. These requirements make that the strategic 
approaches for incremental innovations are better served with a formal approach to 
strategy, while the radical innovations seem to benefit from an informal, incremental 
approach. 

An interesting aspect is that even though the requirements for strategy formulation are 
very different, we see that all four software developers use more or less the same 
underlying strategy elements to implement their strategies. This is partially the case 
because all four firms have to deal with similar economic pressures, which makes a 
focus on related aspects such as cost reduction, time, outsourcing, and efficiency 
inevitable. Secondly, we have to state that although the firms use the same elements 
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for implementing their innovation strategies they use these elements very differently. 

Early customer integration in development process
Emphasis on informal customer contact
Focus on responsiveness to customer feedback
Focus on making early commitments with customers
Flexibility originating from the fact that employees perform both consultancy and 
product development 
Hardly any opportunities for parallel developing
Mainly in-house technology development
Outsourcing for cost and time reduction and for optimal allocation developers
Product testing and quality control through customer feedback
Projects as the main vehicle for implementing strategy product development
Prototyping for finding early investors, possibly customer financing
Time-based product development (‘fast-innovator’)
Use of software platforms for product development

Table 38 Underlying strategy elements of software developers

All four firms use project teams as the main structure for their product development, 
but some use cross-functional teams, others cross-boundary teams, some use both. 
Additionally the ways these projects are managed differ. So even though the used 
underlying strategy elements are similar, the actual implementation is very much 
different. In table 38 the underlying strategy elements for the four firms are shown. 
We conclude that the underlying strategy elements of the process of innovation show 
great similarities between the software developers even though their strategy 
formation differs. The implementation of these elements shows differences in 
practice, which have been described in chapter 8.

9.3.2. Structure of the firm
The formal structures of the four companies are quite different. We see that Cendio 
AB has a vertical hierarchical structure with a Board, a Board of Directors, a Product 
Board, and the final layer with the software developers. Nescit is organized along a 
dual role pattern, with a division between on the one hand sales, marketing and 
strategy, and on the other hand development. Optimal Solutions has a more informal 
functional division between sales and development. Zenterio finally, is also structured 
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along project groups, which are coordinated by the management. Although the firm 
structures might be different, we clearly see that the main vehicle for product 
development in all four firms, are cross-functional and cross-boundary teams. It is 
therefore essential to evaluate how these projects are managed and which 
characteristics they have. The teams or project structures are characterized by the 
features depicted in table 39. 

Customized implementation
Focus on early integration customers and lead-users
Projects are nearly always cross-functional, and cross-boundary
Combination of consult and development 
Project management is highly based on routines, either formalized or on the basis of 
experience.
High degree of individual management as source motivation and creativity
Empowered project leaders or direct management supervision
Use of project champions who foster the support of ideas
Parallel and integrated development process
Rotation of developers and consultants between new projects
Rotation possibilities are limited due to deep competences
Informal communication
Use of database systems to capture customer information and feedback
Focus on attracting early customer financing
Optimal resource allocation
In-house product development 

Table 39 Identified characteristics in project management small software developers.

Important for the process of innovation are several aspects. A first aspect relates to the 
knowledge exchange. The informal communication is perceived as a stimulating 
factor for the dissemination of knowledge and learning experiences. This process is 
further enhanced by the rotating of the employees between project teams and the fact 
that the teams are cross-functional. All firms try to capture and analyse knowledge 
through the use of database systems or simply by using excel sheets. 

A second aspect relates to the role of the customer and lead-user as main suppliers of 
ideas for innovation. An effective response to customer feedback, by prioritizing of 
requested features and analyzing the feasibility of requests, is regarded as essential for 
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innovation. A major part of the incremental innovations originates from such 
feedback and requests. Projects therefore focus on close, informal customer contact, 
and try to integrate the customer and lead-users as early in the development as 
possible. This is also necessary because most products are customized. The role of 
capturing customer feedback in projects plays the most crucial role for incremental 
innovation, and serves to provide ideas for more radical innovation. 

A third important aspect of the projects is the use of either empowered project leaders, 
or the direct coordination from the responsible manager for product development. 
These structures serve to coordinate the projects, but aim to leave sufficient decision 
freedom for the individual developers. The individual members of the team require 
this freedom to manage themselves, since they are highly specialized. Participation in 
decision making and individual management are major sources for motivation and 
creativity. 

The fourth elements relates to the fact that project management is based on routines, 
which are either highly formalized or based on experience. Cendio manages its 
projects more on experience, while a larger firm such as Zenterio, needs to use 
formalized structures to achieve efficiency. The achievement of efficiency seems to 
be a central theme in the management of the projects, which makes optimal resource 
allocation a must. Although Nescit and Optimal Solutions are small, they use a very 
formal way of structuring projects. Optimal Solutions even uses a project manual for 
continuously improving the efficiency of project management and customer relations. 
Formalization of projects seems to be an essential step for growth, because it allows 
for the transfer of project experience to new organizational members. 

A fifth aspect of importance is the focus on attracting early customer financing, which 
means that projects aim to develop prototypes, which can be shown to the customer in 
an early stage. This not only attracts financing in an early stage, but also makes it 
easier to include the customer in the product development through evaluation of the 
prototype. 

A remarkable aspect is that all firms develop their products fully in-house and have 
thus-far developed their competences accordingly. Cendio AB is structured in such a 
way that the contacts with the open source community enable the firms to achieve 
these advantages even though products are developed in-house. Zenterio develops in-
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house, but has the aim to include more technological partners in their projects. This is 
not the case for Nescit and Optimal Solutions, who thus-far prefer in-house 
development. 

A final aspect is the important identification that the project structures play a different 
role for the development of incremental and more radical innovations. This can 
clearly be seen by Zenterio, which has a stronger focus on more radical product 
development. In the initial, creative phase of the innovation process, projects are not 
used for product development, but they supply the software developers with feedback 
from customers, requests for new products, and knowledge on market and 
technological developments.

These types of knowledge must lead to the ‘popping-up’ of ideas for new product 
development. This can only be achieved through creating an environment of 
commitment, enthusiasm, and involvement and by providing the developers with the 
resources which enable their ideas to develop. This pertains to the management of 
innovation in paragraph 9.3.3. Once the decision has taken to develop a product into a 
prototype, the project management comes into the picture and the focus shifts toward 
optimization of resources and the achievement of efficiency. 

The project management seems to play an important role right from the start for the 
incremental development of established software products. These products are sold 
and customized through the use of project structures, and these are then the main 
source of customer feedback and requests for product alterations. The project 
structure is here ‘modus operandi’ for the gradual development of the software 
packages into an up-dated release. This phenomenon is clearly visible in Nescit and 
for the LapsCare product of Optimal Solutions, who effectively profit from the close 
customer contacts for incremental innovation. The latter offers a good example in 
which both roles of the project management for innovation are clearly visible, since 
both incremental and more radical innovations are developed. 

9.3.3. Management of Innovation
We see in all four companies that the management of the firm is largely based on 
experience and that there is a strong focus on optimal resource allocation. The 
evaluation of the management is also based on experience and no formal routines 
seem to have been developed for this. For innovation we have stated that the 
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management of formal and informal routines is the crucial aspect. We will hence 
analyze the various aspect here of the management of routines in the firms.

Typical is that three of the four firms have a very formal approach to project 
management and to project evaluation. Cendio AB is the only firm, which is more 
managed on the basis of informal routines e.g. experience, but states that there is a 
need for formalization of these routines. The formalization serves the achievement of 
efficiency by reducing time, speed-to-market, costs, and the collection of customer 
feedback. The evaluation of customer projects is hence an important aspect and often 
a formalized routine. The identified formal routines for the four software developers 
are depicted in table 40 and mostly pertain to the management of projects. 

Evaluation of each customer project
Evaluation of product release to improve efficiency product development
Formalized gathering product feedback from customer
Project evaluation by project leaders: report on encountered problems, used complex 
technologies, summary of project conclusions and suggestions
Customer interviews 
Interview with each employee after project 
Market segmentation for identification market development and possibilities for 
product development

Table 40 Identified formal routines for software developers

Another interesting aspect related to innovation and the management of projects, is 
the communication within the firm. All four software developers strongly prefer 
informal communication. 

The informal communication is an important aspect for the knowledge dissemination 
and the learning within the firm. Although all firms focus on continuous learning, 
most of them have not developed any routines for capturing knowledge. Learning 
takes place on a very informal basis and serves the development of both competences 
and experience. Learning experiences and knowledge are shared on an informal basis, 
through informal communication. Most firms are very sceptical about the possibilities 
of capturing the tacit knowledge in routines of employees, which are specialized in 
specific areas. We have identified several means which are used in practice to 
stimulate the informal communication and stimulate the sharing of knowledge and 



ANALYSIS

138

learning experiences. These are shown in table 41. 

Software developers develop a handbook for each software packages
Comments are made in the program code 
Regularly planned project management meetings
Deliberately rotating employees between projects
Formal routines for project evaluation
Formal routines for evaluation customer contact

Table 41 Routines for stimulation knowledge sharing and informal communication

These means are in most cases related to the formal aspects of the project 
management. This analysis hence shows that the projects in which products are 
developed are in most cases of a very formal character. Learning is experienced as 
very difficult to manage through formal routines, but the software developers are 
actively involved in identifying opportunities for capturing knowledge and sharing 
learning experiences. Those routines which have been developed for learning pertain 
to project evaluation and the evaluation of customer contacts. The sharing of most 
knowledge takes place through informal communication.

9.4. The Process of Innovation
Our previous analysis leads us to conclude that there are two types of innovation 
processes in the software developing firms that we have studied. These different 
processes originate from the type of innovation which takes place in the firm. We 
have identified ‘incremental innovation’ which refers to the development of an 
existing software package into an updated product release, and ‘radical innovation’ 
which relates to the development of relatively new software products for unexplored 
markets. We will refer to these two types of processes as ‘incremental innovation 
processes’ and ‘radical innovation processes’. Based our analysis we have come to the 
conclusion that these two types of innovation mainly place different requirements on 
the innovation strategy, and innovation management of the firm. The structure of the 
firm on the basis of project management seems to suit both types of innovation, 
although the role which project management plays is different for the types of 
innovation. We have further identified that both types of innovation processes can 
take place in firms. In order to be able to develop two models for these two types of 
innovation processes, we have summarized which strategic, structural and 
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management requirements we have identified for radical and incremental innovation 
in tables 42, and 43. 

Requirements Radical Innovation processes
Type of requirement Identified Examples
Strategy
Offensive Innovation strategy All firms 
Special science and technology relationships LiU /Santa Anna AB/ open source
Horizontal technological collaboration Partners open source community
Informal technology networks DVB Consortium
Structure
Unstructured initial idea development Optimal Solutions & Zenterio
Formal, project-based product development Optimal Solutions & Zenterio
Employees as owners All firms 
Management
Selection of highly competent developers All firms
High degree individual management All firms
Stimulation of informal communication All firms
Use of project leaders / idea champions All firms
Involvement in decision making All firms 
Rotation employees between projects All firms
Continuous scanning business & technology All firms
Close customer contact as idea source All firms

Table 42 Identified requirements radical innovation processes

Remarkable is that we have identified that all four firms seem to match the 
management requirements for radical innovation to a certain degree. They are all 
aware of the importance of these management requirements, but the practical 
implementation of these requirements in their daily management is often different. 
For example, they stimulate informal communication and individual management in a 
different ways and they succeed in different ways. 
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Requirements Incremental Innovation processes
Type of requirement Identified Examples
Strategy
Defensive / Offensive Innovation Strategy All firms
Focus on competitive position and market All firms
Leverage through marketing & Sales partners Nescit
Customer contact on forefront strategy All firms
Structure
Project structure throughout process All firms
Formalization for effectiveness & efficiency All firms 
Management
Development of routines for feedback All firms
Development of routines project evaluation All firms
Informal customer contact All firms
Routines for learning Zenterio
Good after-sales service for customer contact All firms

Table 43 Identified requirements incremental innovation processes

A part of their success as innovative companies seems to be the fact that they all 
actively focus on achieving the identified requirements. Differences between 
incremental and radical innovators are more clearly visible through differences in 
their strategic approach. Although the requirements for the incremental innovation 
process are very different from the requirements for radical innovation, we clearly see 
that all four firms also focus on developing their products in an incremental way. This
seems to be a quite logical, because they all financially benefit from re-selling 
improved product versions of the products they once invested in as radical innovators. 
Again we have to mention that although all four firms seem to be actively aware of 
the importance of the posed requirements, the practical implications for their daily 
management are very different. 

In figure 24 we have depicted our view from the radical innovation process, which is 
based on six different stages. The first step consists of a creative, unstructured idea 
phase, which can be stimulated by management by selecting highly competent 
employees, competence development, and by creating commitment, involvement, and 
enthusiasm. It is the phase which cannot be managed through organizational routines 
and is hence depicted as a separate block in the innovation process. All other stages 
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include opportunities for the management for routine development. Important in this 
initial phase are the science and technology relationships, depicted in the figure as 
LiU and Santa Anna AB. The creative input for this initial idea stage seems to 
originate from three knowledge pools; the internal knowledge pool, the technology 
cluster knowledge pool, and the external knowledge pool. The better a firm matches 
the strategic requirements of table 45, the more knowledge input the firm has for this 
initial stage. 

The second phase involves the analysis of the market potential once an initial 
innovative idea has been put forward by an employee. The software developers seem 
to focus on making a selection between the potential ideas as early as possible. This 
enables them to further develop the ideas as efficiently as possible in a much more 
formalized, project-based structure. Economic pressures for optimal resource
allocation underlie the need for this early selection mechanism, because they reduce 
opportunities for parallel product development. This selection process must be based 
on experience, since it is impossible to develop formal routines for analyzing the 
market potential of new markets. Important in this phase are the links to the three 
knowledge pools who deliver the knowledge input for the decision making. 

The formalization of the innovation process starts when the product development is 
taken over by project-based teams. Experience and routines continue to play an 
important role, but the project management is as structured and formalized as 
possible. This third stage typically includes the development of a prototype, which 
enables the firm to attract potential customers and investors. Again this originates 
from economic pressures, mainly the scarce financial resources. Important in this 
stage is the contact with external vertical partners, such as marketing and sales 
organizations, and the direct contact with potential customers. 

Step four includes customized further design of the initial prototype and includes in 
most cases cross-boundary teams to stimulate the close customer involvement. This 
phase offers the firm with most opportunities for product improvement. Step five 
entails to the product testing and re-design. Although we have identified that some 
firms have use the university in product testing, we mainly see that product testing is 
done in-house and by the customer. During this stage another type of formalization 
takes place, being the importance of formal routines for gaining effective customer 



ANALYSIS

142

feedback during the test-phase. Again the level of experience and routine is reduced 
by this formalization. 

The final stage pertains to the after sales phase and serves to gain as much as possible 
feedback and product feature requests from the customer. This is in most cases done 
through formal routines for project evaluation and customer contact evaluation. This 
phase basically provides the firm with the most important knowledge input for the 
incremental process of innovation. 

The whole radical innovation process is characterized with feedback between the 
individual stages in the process, depicted by the black arrow and ‘f’, and by the more 
formalized feedback from the customer and project evaluation in the last stage. 
Important for the radical innovation is the feedback, which concerns the internal 
knowledge pool. This feedback relates to the fact is the firm is able to codify parts of 
its obtained knowledge and develop opportunities to disseminate knowledge and 
learning experiences for individual competence development. 

The incremental innovation process is depicted in figure 25. Important to see is that 
this model is linked to the first model, which is depicted by the arrow. The close 
customer contact from the initial product sales provide the firm with the first 
knowledge input for product improvements. Remarkable is that we have not been able 
to detect any significant role of the technology cluster as knowledge pool for the 
incremental innovation process, nor of any horizontal technology partners.

The first stage in the process starts with the marketing and sales of the product which 
has been developed. This might be the re-selling of the product which has only been 
sold once during the radical innovation process, or the selling of an improved product 
version. This can be seen by the arrow at the end of the innovation process which 
shows that the incremental innovation process can be a continuous cycle. An 
incrementally improved product version enters the marketing and sales stage again, 
which might lead to incremental product improvement once more.
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Figure 25 The radical innovation process
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Important in this stage is the contact with the external knowledge pool, especially the 
vertical sales and marketing partners, and the direct customer contact. Customer 
contact remains important during the whole incremental innovation process, while 
other contacts loose importance. Interesting is to see that informal and formal routines 
play an important role right from the start. The sales and marketing, if done in-house, 
has been formalized and also includes informal routines such as experience with 
customer contacts. 

In the second stage the gathering of customer feedback starts as the main source for 
product improvements. This stage concerns the customized implementation, which 
seems to be the major source for product adaptations. 

The most important phase of the incremental innovation process is the after sales 
phase, in which the customer feedback, features requests, the customer evaluation, 
and the project evaluation, provide the firm with the knowledge for product 
improvement. The identified options for product are next prioritized in the fourth 
stage and an analysis is made to see if the requested features fit the functionality of 
the software. Not all customer requests necessarily concern improvements and some 
requests are better not included in the software package, but only customized for one 
specific customer. 

The final stage concerns the actual product incremental improvement, which leads to 
a new software release, or an up-dated software platform. The connection with the 
internal knowledge base is crucial here, since incremental product innovations seem 
to be made in-house.
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Figure 26 The incremental innovation process.
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We have ended the incremental innovation process with two important arrows. The 
first one has already been discussed and concerns the possibility of a continuous 
cycle. The second arrow shows that the knowledge obtained in the incremental 
innovation process, might very well be an input of potential ideas for the radical 
process of innovation, originating from the internal knowledge pool. We have hence 
identified that both models are linked in a chain. 

´
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10. Conclusions 
This chapter provides the research conclusion of our thesis work by integrating the 
result of our three-level analysis. It provides the reader with the understanding we 
have created of the innovation processes of small software developers in the 
technology cluster of Mjärdevi Science Park. We have chosen to conclude this thesis 
with a concise conclusion and refer for in-depth details to the preceding analysis 
chapter. 

The second part of the chapter includes remarks on the research limitations, the 
generalization of our findings, and provides suggestions for further research. 

10.1. Research Conclusions
The purpose of this research project was to create a detailed understanding of the 
innovation processes in small software developing firms in the technology cluster of 
MSP. We have identified that the four software developers in MSP basically innovate 
in two different ways. On the one hand they develop new types of products for 
unexplored markets, which we denoted as more ‘radical innovations’ and on the other 
hand they develop up-dated versions of their previously developed software packages 
and software platforms, which we have described as incremental innovations. We 
have found in the four companies that these two different types of innovating take 
place in two different processes of innovation and that they take place simultaneously 
in practice. The first type of innovation process we have referred to as ‘radical 
innovation processes’, and the second type as ‘incremental innovation processes’. 
Each of these innovation processes places its own strategic, structural and 
management requirements on the firms. 

The most important prerequisites for radical innovation processes pertain to the 
innovation strategy. We identified that software developers who want to develop 
radically new products need to have unique technology knowledge sources. The firms 
in this research projects found these knowledge sources through contacts with the 
specialized IDA and MAI departments at LiU, through participation in research 
programs from the Santa Anna AB research institute, or through playing an active role 
as a member of the open source community. We found that the university-spin-offs 
typically have closer contacts with the departments at LiU, and the company spin-offs 
found a stronger knowledge base in Santa Anna AB and the open source community. 
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The technology cluster of MSP serves hence through LiU and Santa Anna as an 
important knowledge base for the innovation processes of the software developers. 
The second important strategic requirement includes the establishment of horizontal 
technological collaboration. We found this to be a source of differences as the 
software developers had established these to a varying degree. Radical innovation 
processes require first of all that employees have the opportunity to develop their 
ideas in a fairly unstructured manner. Creative idea development cannot be structured, 
but can be stimulated through management. Important management aspects are the 
selection of highly competent employees, high degree of individual management, 
stimulation of informal communication, participation in decision making, rotation of 
employees between projects, and close contacts to customer, business partners and 
technology development. The radical innovation process includes the following 
stages:

 Creative, unstructured idea development

 Analysis market potential initial innovative idea

 Development prototype for attracting potential customers and investors

 Customized design of initial prototype 

 Product testing and re-design. 

 After sales for feedback and requests 

The first phase cannot be managed through organizational routines, but all other 
stages include opportunities for the management for routine development. We found 
that the level of formalization of the routines increases during the process of 
innovation, which makes the process more manageable. Project teams based on close 
customer contact are the main vehicle for product development and enable the 
software developers to achieve a better efficiency as project are highly structured and 
formalized. Important is the collection of customer feedback and project evaluation to 
improve efficiency and as a basis for new ideas or incremental product development. 
Important is the development of organizational routines for feedback between the 
different stages in the process. This enables employees to learn, to achieve more 
efficient project management and effective customer contact. 

The incremental innovation process also places requirements on the strategy, structure 
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and management of the firm, but these demands seem to be less stringent as they are 
nearly all met by the four firms. Remarkable fact is that we found no role of 
significance of the technology cluster for incremental innovation processes. Strategic 
requirements relate to a focus on the competitive position and market developments, 
achieving leverage through marketing and sales partners, and a focus on customer 
contacts. Main difference with the radical innovation process lies in the fact that all 
stages of the incremental innovation process are formalized and managed through 
project structures. This makes the incremental product developments more 
manageable and the achievement of efficiency better possible. Most important 
management requirements relate to the development of effective formal routines for 
capturing customer feedback, product requests, and for improving project 
management. The routines for customer feedback and requests provide the main 
source of ideas for incremental product development. The incremental innovation 
process includes the following stages:

 Marketing and sales existing product  

 Customized implementation

 After sales for feedback, requests, and evaluation

 Analysis and prioritizing options product development 

 Incremental product improvement

Both types of innovation processes are influence by the present economic conditions, 
which make that firms structure their processes to achieve optimal resource allocation. 
The main restricting factor we found for small software developers is the absence of 
risk capital, which has a large impact on the radical innovation process. It forces firms 
to make early decisions on product development, limits possibilities for parallel 
initiatives, and urges them to find early customer financing or investors in an early 
stage. 

An identification concerning the formal institutions is that a part of our sample group 
experiences that the Swedish personnel tax system limits their growth opportunities. It 
is for them in the present economic situation not possible to grow by hiring new 
personnel, and they mention the tax system as one important reason for this. Since we 
found mixed results concerning this aspect we would suggest further research to 
identify if there is a restricting relationship between the tax system and the growth of 
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small firms. If this appears to be the case then the innovation processes of the firms 
are restricted as well, since they are limited in their competence development. 

We conclude that present possibilities for patenting offer an important opportunity for 
product protection for software developers. We identified that most firms seem to be 
unaware of the present opportunities for patenting technical parts of software code 
and should keep close watch on up-coming future developments as it is expected that 
software patenting will become possible in the near future. We have not found any 
important impact of the Swedish informal institutions on the two types of innovation 
processes, but made a suggestion for further research on this topic, since we found 
mixed results. 

The influence of the technology cluster of MSP on the process of innovation is 
positive, since it provides the firms with a knowledge base for the radical innovation 
process. The cluster is an innovative area in the field of software and hardware 
development and has a good, but declining reputation. The opportunities offered for 
cooperative product development with hardware developers are abundant, but play a 
minor role at present in the innovation processes of the four firms. Less positive 
however is the identification that the knowledge base of the science park is declining 
due to de-investments and increasing domestic competition. This reduces the 
innovative capability of the individual firms and the opportunities for gaining 
knowledge through knowledge exchange within the park. Although we have identified 
a positive role of the technology cluster, we have to state that this role is limited due 
to the aspects:

 Most partnerships and cooperation for product development takes place outside the 
cluster.

 Software developers have only contacts with Santa Anna AB, but no contacts with the
state-run research institutes.

 Established software developers seem to have no contacts with hybrid organizations 
other than with ALMI since they do not provide risk capital

The role of networking turned out to be less important for innovation. No active 
relations are maintained with network organizations. Informal networking however 
seems to provide all four firms with an important knowledge base on technological 
developments and trends. In this conclusion we have been able to provide a 
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summarized characterization of the two identified types of innovation processes in 
small software developing firms, and the main influences on these processes from the 
macro- and meso- environment. For more detailed aspects we refer to the analysis of 
chapter 9. 

10.2. Research limitations
We have to take into consideration the research limitations of our project. The 
following aspects might have an important influence on our research results:

1. Limited number of researched firms

2. Single interview in each company

3. Selection of only firms which we regarded to be innovative

4. Limited up-to-date quantitative data on the technology cluster

5. Difficult economic situation in ICT-industry

6. Limited selection of theoretical approaches underlying analysis

The implications of these aspects for our research can only be determined through 
further research on the same study, preferably a longitudinal study with a much larger 
sample group. We especially regard the economic circumstances to be of great 
influence on our research result. The limitations posed on the firms by the economic 
circumstances can nearly be seen in all aspects of the firm management and force the 
firms to adapt their innovation process to the achievement of efficiency and 
effectiveness. More prosperous circumstances are likely to offer more resources for 
aspects as networking, parallel development, and research, which will lead to a 
different structure of the process of innovation. We therefore see it as an interesting 
question for further research to identify if the two identified models on the process of 
innovation are also applicable in different economic conditions.  
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10.3. Suggestions for further research
We have identified the following ten interesting opportunities for further research:

1. Do the described ‘radical innovation process’ and the ‘incremental innovation 
process’ apply to small software developing firms in different economic conditions?

2. Does the Swedish personnel tax system have a restricting influence on the growth 
opportunities of small Swedish firms?

3. Is MSP capable of creating an attractive work environment compared to other 
business areas, and how can MSP manage this aspect more effectively?

4. What are the implications of the increasing domestic competition for the competitive 
position of MSP?

5. Exploration of the quantitative network relations based on network economics.

6. What opportunities are offered for joined-research with the state-run and private 
research facilities in MSP?

7. What is the influence of informal institutions on innovation within Swedish 
companies?

8. What will be the implications of future software patenting for small software 
developers?

9. How can the amount of risk capital be increased in the ICT-industry, and what 
possible role can the Swedish government play in financing innovation?

10. What are the possibilities for hybrid organizations to support networking for mature 
firms in the MSP cluster?
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Appendices

I. Appendix: Interview Protocol

Network and technology cluster questions

1. Do you consider the Swedish law and business conditions favourable for innovation? 
Consider the following aspects:

 Taxation, (Company, Personal)
 Patenting & Licensing
 Access to risk capital
 Uncertainty avoidance and risk acceptance 

2. Would you consider the support from Linköping municipality as an advantage for 
innovation compared to other parts of Sweden? Consider:

 Industry stimulation
 Investor attraction
 Research support
 Provided services

3. What was the reason to select Linköping and MSP as location for your firm?
 Technological cluster
 University (potential employees)
 University spin-off
 Reputation
 Customers
 Knowledge access
 Innovative climate
 Support by town, Science Park or Region
 Private relationships

4. Which possible other region would also have been suitable as location for your 
company?

 Regional
 National / International
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5. Where are your customers, competitors, and partners located? Consider:
 International
 EU
 Sweden
 Östergotland
 Linköping
 Mjärdevi Science Park

6. What connections do you have to Linköping‘s University?
 Use of external research facilities
 Workforce supplier
 Customer

7. Which department are your partners at the University?
 IDA, Department for Computer and information-technology
 CIE, centre of Entrepreneurship and Innovation
 University holding with Skill and Venture Cup

8. What percentage of your employees comes from?
 Sweden
 Östergotland
 Linköping

9. How many of them have a University degree?
 80-100%
 60-80%

10. And what percentage of them has studied in Linköping?
 80-100%
 60-80%

11. Which of the following organisation are you in contact with?
 Mjärdevi AB
 Linköping‘s commune, Marknadsbolaget
 NUTEK, VINNOVA
 Chamber of commerce 
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 East Sweden development Agency
 Technology Bridge Foundation
 ALMI
 University Holding
 CIE, centre for entrepreneurship and innovation
 SMIL, Small and Medium sized companies in Linköping
 GROW-LINK
 Incubator

12. What are the external partnerships of the firm?

13. What are the motives?
 Limited internal resources
 Complexity of technology
 Cost and risk reduction
 Speed to market
 Market access
 Keep development pace
 Increase scale and remain small

14. What type of collaborations do you have? Consider:
 Sub-contracting
 Licensing
 Strategic alliances
 Joint ventures
 Computerized databanks
 Networks

Theorists have identified five different types of networks in the ICT-business:

Social networks: They exist among key employees or CEOs, often pre-existing and the 
entrance key to other networks and markets.

Reputational networks: Contacts to reputable companies and reputation building by 
transmitting their reputation. Important for market entries and access to other reputable 
customers.
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Co-opetition networks: co-operations with competitors in order to enlarge the scale or to 
handle big projects.

Marketing networks: Access to market and customer information. 

Innovation, knowledge and technology networks: information and knowledge 
exchange networks built on trust and long-time relationships. 

15. What types of networks consider you as most important in relation to the different 
stage of your company‘s development? 

16. How would you describe the relation of these different networks to the development 
of your firm? 

Innovation Strategy Questions

17. Does your firm have a formal innovation strategy?

18. Which steps and actions preceded the formulation of this strategy?
Consider the following broad categories of actions:

 Identifying targets for competing 
 Auditing current performance 
 Exploring options for innovations 
 Forecasting (scanning the future for emerging trends, threats and opportunities, which 

might affect the competitive position and decision making)
 Implementation

19. Are these steps in the process of formulating a strategy deliberately planned and 
executed, and how does this work in practice?

20. On which time basis is the innovation strategy reconsidered? 

21. Is the innovation strategy based on a formal shared vision?

22. What is the vision of your firm and how is this vision communicated?

23. What practical value do you consider the vision to have?
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24. In which ways does the management create involvement, commitment, and 
enthusiasm of the employees to the innovation strategy and the vision?

25. How does the management support the implementation of the innovation strategy and 
vision?

The following concepts are in theory considered to form the basis of strategies on 
managing innovation:

 Time-based strategy (faster, more efficient product development)
 Development focus on quality and other non-price factors
 Emphasis on corporate flexibility and responsiveness
 Customer focus at the forefront of strategy
 Strategic integration with primary suppliers
 Strategies for horizontal technological collaboration
 Electronic data processing strategies
 Policy of total quality control

26. Which of these concepts does your firm use to generate innovations and in which way 
are these concepts deployed in practice?

27. In which ways does your firm create understanding of competitive aspects such as 
market developments, competitor development, and technological change?

Theory considers innovation strategy to serve the creation of competitive advantages. 

These advantages concern either: (1) a focus on achieving low-cost distinction, (2) 

achieving product differentiation, (3) or the achievement of a combined low-cost and 

product differentiation distinction in a specialised market segment.

28. Which of these competitive advantages does innovation aim to achieve for your firm? 
Does innovation serve the creation of different competitive advantages for different 
products?

Four broad categories of strategic alternatives are open to a firm in dealing with 
technological change:

Offensive strategies aim to achieve technical and market leadership by being ahead of 
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competitors in the introduction of new products. It must either be based on a special 
science and technology relationships, strong independent R&D, or on the much quicker 
exploitation of new possibilities, or on a combination of these advantages.

Defensive strategies don’t aim to achieve technical and market leadership by being the 
first to introduce new products, but do not wish to stay behind as well. The R&D focus 
lies on development. Defensive innovators are followers, which forces them to be able to 
move rapidly, need quick decision making, and focus on product differentiation.

Imitative strategies focus on following offensive and defensive innovators. They are 
often far behind from leaders in established technologies. Imitators must enjoy certain 
competitive advantages, ranging from advantages in served market size, to cost 
advantages. 

Dependent strategies involve the acceptance of a subordinate role in relation to a 
stronger firm. The dependent firm does not initiate or imitate technological changes, 
except as a result of specific requests from customers. 

29. How would you describe the innovation strategy of your firm in terms of the 
previously introduced strategic alternatives? Are there different strategies for different 
products of your firm? 

Structure Questions

30. What type of organizational structure (divisional, functional, matrix, etc.) does your 
firm have, and how does this structure serve the innovation vision and strategy?

31. Do you consider your ownership structure to be of any influence on the motivation to 
innovate (does it create commitment, involvement, enthusiasm etc.?). 

One of the previously mentioned trends towards increased interaction is the greater 
overall organization and systems integration, which takes place through the following 
developments: 

 parallel and integrated (cross-functional) development process
 early supplier involvement in product development
 involvement of leading-edge users in product development
 establishing horizontal technological collaboration where appropriate
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32. Which of these four points are being used within your firm to support and initiate 
innovation?

The second trend toward increased interaction is based on the use of fully developed 
internal data bases, through the use of:

33. Which of these aspects apply to your firm?
 Effective data sharing systems
 Product development metrics, computer-based heuristics, expert systems

The trend toward increased flexible organizational structures for rapid and effective 
decision making is based on:

34. Which of these aspects apply to your firm?
 greater empowerment of managers at lower levels
 empowered product champions/project leaders

35. How is the power and decision structure within your firm organized, and does this 
structure serve the innovative goals set by the organization? Consider the following 
paradoxes:

 Deliberately planned decision vs. gradually evolving decisions
 Decisions based on analysis vs. decision making on learning basis
 Make commitments vs. postpone commitments to remain flexible
 Top-down decision making vs. bottom-up decision making
 Optimal resource allocation & coordination vs. experimentation and parallel 

initiatives

36. Which structures are used within your firm to manage project? Consider the following 
types of organizing:

 Individual project management
 cross-functional teams
 cross-boundary teams (teams include external parties)

37. How does communication between the different hierarchical levels and departments 
take place?

38. Is the culture of your firm based on continuous learning, and how does this work in 
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practice? Consider: types of information systems, and organizational routines that 
serve the learning processes?

Management Questions

39. Is the way in which your firm manages tasks related to innovation (market scanning, 
learning, evaluating, resourcing, implementing, etc. ), largely based on informal or 
formal structures, procedures, and processes, and which advantages do you perceive 
from this way of working?

40. Which aspects of the firm management would you consider to be largely based on 
experience and informal routines?

41. Do you use any formal structures, procedures or processes to evaluate the present way 
the firm is managed? (in order to find sources for learning, development, and to 
discover sources of inertia and complacency).

42. How does your firm practically take resource and coordination decisions related to 
innovation? Consider the following aspects:

 Invent in-house through R&D or acquire through external R&D contracts
 License or buy-in
 Technology transfer

43. What are the main sources of your firm for technical resources such as people and 
knowledge, and are these sources actively managed? 

44. Which capabilities of your firm do you consider to provide a unique contribution to 
the innovative capacity of your firm? 

45. In which ways do you facilitate or stimulate the communication and exchange of 
knowledge and experience?
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II. Appendix: Efficiency Factors in 5G-innovation processes

Twenty-four factors for increasing development speed and efficiency in 5G 
innovation processes:

An explicit time-based strategy
Top management commitment and support
Adequate preparation: mobilizing commitment and resources
Efficiency at indirect development activities
Adopting a horizontal management style with increased decision making at lower
levels
Commitment and empowered product champions and project leaders
High quality initial product specification
use of integrated (cross-functional) teams during development and prototyping 
(concurrent engineering)
Commitment to across-the-board quality control
Incremental development strategy
Adopting a “carry-over” strategy
Product design combining the old with the new
Designed-in flexibility
Economy in technology
Close linkages with primary suppliers
Up-to-date component database
Involving leading-edge users in design and development activities
Accessing external know-how
Use of computers for efficient intra-firm communication and data sharing
Use of linked CAD systems along the production chain (supplier, manufacturer, 
users)
Use of fast prototyping techniques
Use of simulation modelling in place or prototypes
Creating technology demonstrators as an input to simulation
Use of expert systems as a design aid
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III. Appendix: Statistical Analysis ICT-companies Linköping & MSP 

Our analysis of Linköping’s and Mjärdevi’s ICT-companies is based on two sources. 
The first source is provided by Linköping’s community. We used agglomerated and 
non-agglomerated data, from an analysis published in April 2003, undertaken by 
Linköping’s municipality. Researchers worked with questionnaires and interviews and 
identified 230 ICT companies in Linköping, including MSP. 

The second source originates from company data published by MSP’s management in 
October 2003. We identified 154 companies and non-profit organisations in MSP. 81 
(52%) of them operate in the ICT-industry. In total we count 3568 people working in 
the Park and 3077 (86%) of them in the ICT-industry. 10 (7%) companies were not 
willing to publish their employee data.

For a better understanding of our analysis we provide the reader the following 
appendices.

1. The IV appendix shows results of the research undertaken by Linköping’s 
municipality.

2. The V appendix is based on the research by Linköping. We cut out companies located 
within Mjärdevi, due to our company information from MSP, in order to obtain a pure 
company list of Linköping excluded MSP.

3. The VI appendix is based on identified ICT-companies in MSP by us. We used it for 
the ABC-analysis of MSP.

4. The VII appendix is based on the research by Linköping and identifies the orientation 
of the ICT-industry in MSP.
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Used statistical formulas:
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IV. Appendix ICT companies Linköping
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15 45 5 11 59 6 0 23 25 24 213 2%

6 to 
50

156 273 20 65 374 15 44 119 185 0 1251 11%

51-
500

497 515 75 110 408 0 0 87 430 0 2122 18%

>501 6000 1300 0 0 650 0 0 0 0 0 7950 69%

Sum 6668 2133 100 186 1491 21 44 229 640 24

58% 19% 1% 2% 13% 0% 0% 2% 6% 0% 11536
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V. Appendix: Linköping Company List 

No. Company Employees

1
SAAB AB, SAAB Aerospace, SAAB Bofors Dynamics, 
SAAB Ericsson Space AB 6000

2 AerotechTelub AB 650
3 FOI Totalförsvarets Forskningsinstitut 370
4 Anovo Nordic AB 87
5 IDA Infront AB 75
6 Telia AB (hela Telias verksamhet i Linköping) 75
7 Scald AB 73
8 Cap Gemini Ernst & Young 70
9 Thin Film Electronics AB 67
10 Industri-Matematik AB 60
11 Den Danske Bank 55
12 PJ:s Tele AB 55
13 Swedia Networks AB 55
14 Technology Nexus AB 55
15 Ibitec AB 50
16 RKS Data AB 50
17 Cell Network Sverige AB 48
18 Configura Sverige AB 45
19 Sectra Communications AB 44
20 Alp data i Linköping AB 42
21 Frontec (regionkontor) 40
22 DotCom Solutions AB 28
23 AerotechTelub Information & Media AB 27
24 Cambio Health Care Systems 27
25 Teleca Systems AB 26
26 Konfac 24
27 Bluelabs East AB 23
28 Teligent AB 23
29 Innovativ Vision AB 22
30 Gothia ADB AB 21
31 Hypercom Financial Terminals AB 20
32 Veriba AB 20
33 Competenskraft i Linköping AB 18
34 Roxen Internet Software AB 18
35 Tietoenator Health Care AB 18
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36 Cap Gemini Ernst & Young 17
37 Booksy AB 16
38 CMA Centrum för Marknadsanalys 15
39 Utsikt i Linköping 15
40 Carl Lamm AB 13
41 Focal Point AB 13
42 Opera Software Hern Labs AB 13
43 Contextvision AB 12
44 Invid Linköping AB 12
45 United Computer Systems in Scandinavia AB 12
46 United Computer Systems in Scandinavia AB 12
47 Datapoint Svenska AB 11
48 Rationell IT i Linköping HB 11
49 GoldPen Computing AB 10
50 Pitch Kunskapsutveckling AB 10
51 A A Video AB 9
52 Atero AB, Atero Alfa AB 9
53 DataVis Systemintegration Syd AB 9
54 Engineering Research AB 9
55 ProTang AB 9
56 Advanced Computer Technology i Linköping AB 8
57 Dialect 8
58 Utklippan AB 8
59 Fyrplus AB 7
60 ProAct Datasystem AB 7
61 Sekonden Informationsteknologi AB 7
62 Systeam AB 7
63 Datacentrum 6
64 HP Sverige AB (inklusive Compaq Computer AB) 6
65 Licera AB 6
66 Östgöta Tele-System AB 6
67 Power 6
68 System Technology Sweden AB 6
69 Tele2 Sverige AB 6
70 Andersson Data i Östergötland AB 5
71 Medius Ibitec AB 5
72 Musketördata AB 5
73 Ramlog AB 5
74 Soliton Elektronik AB 5
75 Visit AB 5
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76 Åqvist´s Data AB 4
77 Aretics AB 4
78 Connector Data AB 4
79 Danka Sverige AB 4
80 Dimension AB 4
81 DST Control AB 4
82 Franzén Consulting Competence Partner AB 4
83 Iku.se Konsult AB 4
84 Klosterdata Utbildning AB 4
85 LS-Gruppen Lönespecialisterna AB 4
86 MHK Utbildning AB 4
87 Unisys AB (servicekontor i Lkpg) 4
88 Visuell Systemteknik i Linköping AB 4
89 Apertum IT AB 3
90 Digsim Data AB 3
91 Excerion 3
92 Image Systems AB 3
93 Insyde Information System Developer i Linköping AB 3
94 Items HB 3
95 Millnet AB 3
96 Mobility Partner Europe AB 3
97 Mobipro AB 3
98 Nercia Utbildning AB 3
99 Promtech Systems i Linköping AB 3
100 SPA Computing AB 3
101 Tölva Teknik AB 3
102 Bågekonsult AB 2
103 Computer Associates Sweden AB 2
104 Consension HB 2
105 CyberCom Stream IT AB 2
106 Dynalogic 2
107 Fingerness AB 2
108 Ginkotech 2
109 Hargdata, Östra Hargs Data och Elektronik AB 2
110 Hurema Linköping 2
111 Linköpings CAD AB 2
112 Linköpings Lindata AB 2
113 MF ITcom AB 2
114 Novenda AB 2
115 Öhrwall & Rönnbäck AB 2
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116 PI Programvaruindusrialisering AB 2
117 TCS i Östergötland AB 2
118 Timescape Studios HB 2
119 UNIQUE Data Sweden KB 2
120 Ågrens Konsultbyrå KB 1
121 Ambit Systemutveckling AB 1
122 Aronssons Datateknik 1
123 Besyme Konsult AB 1
124 Bite Solutions Sweden AB 1
125 Brimac AB 1
126 CAD-Resurs 1
127 Comentia Management 1
128 Define Irony 1
129 Energidata i Ljungsbro AB 1
130 Fenix Vision AB 1
131 Hidalus AB 1
132 JS Infosys KB 1
133 KIG Konsult AB 1
134 Mer Tid KB 1
135 Par 2 Insert AB 1
136 Scandicraft Systems AB 1
137 Se Projekt & Design AB 1
138 Sun Microsystems 1
139 Svenska LanPro Assist 1
140 Sweco Connect AB 1
141 TCI i Linköping 1
142 Teräväinen Data 1
143 Voman LA Konsult AB 1
144 Westaco AB 1
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VI. Appendix: Mjärdevi Company List

No. Company Employees
1 Ericsson Radio Systems AB, Centre Radio Network control 900
2 IFS Industrial Financial Systems 350
3 Intentia AB 250

4
Ericsson Radio Systems AB, Centre for wireless internet 
integration 240

5 Sectra AB 230
6 WM DATA 160
7 Flextronics 155
8 Combitech Systems AB 75
9 Enea Epact 65
10 Prevas AB 50
11 Ericsson SoftLab AB 46
12 Kreatel Communication AB 35
13 Cevia AB 33
14 Cendio Systems AB 30
15 Nercia Utbildning 30
16 Virtus i Östergotland AB 24
17 IVP Integrated Vision Products AB 23
18 AppliedSensor Sweden AB 20
19 Saab Tech AB 20
20 Santa Anna IT Research Institute AB 20
21 Teligent AB 20
22 Factum Eletronics AB 18
23 Consafe Infotech 16
24 Fujitsu Invia AB 15
25 Nira Dynamics AB 15
26 Vilma AB 14
27 Zenterio AB 14
28 RBS Comtech AB 13
29 SiCon, Silicon Construction Sweden AB 13
30 Infenion Technologies WS Sweden AB 11
31 SurfBuy Excipio AB 11
32 Ingate Systems AB 10
33 Lexicon Öst 9
34 AB 27m Technologies 8
35 Atero AB 8
36 EuroNetics 8
37 MathCore Engineering AB 8
38 Express Terminals Sweden AB 6
39 Nescit Systems AB 6
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40 Syncore Technologies AB 6
41 TestGate AB 6
42 Ingejörsdata AB 5
43 Digsim Data AB 4
44 Engergy@Optimum AB 4
45 IT Design AB 4
46 Secret Labs AB 4
47 Skill Studentkompetens i Linköping AB 4
48 Xelin R & D 4
49 Enkatsu Solutions 3
50 LemonLime Internet Development 3
51 Matchpoint Digital Solutions AB 3
52 NetCamp AB 3
53 NNL Technology AB 3
54 PC-Förmedling i Linköping AB 3
55 Solcon AB 3
56 Utronix Elektroutveckling 3
57 Dynalogic HB 2
58 InNetics 2
59 Mindcore Data Ductus 2
60 Nortport Evolution 2
61 Print Com Grafiska AB 2
62 Proxedra 2
63 SCC Projektledning AB 2
64 Sundahus i Linkping AB 2
65 Deep Design 1
66 HomeCom Linköping 1
67 Hussfelt Netware AB 1
68 ICDC 1
69 IMI Norgren AB 1
70 Interverbum AB 1
71 IT Ceum 1
72 Netronic Scandinavia AB 1
73 Optimal Solutions AB 1
74 Regola AB 1
75 Reiterate Software & Consulting 1
76 Skapa Rum 1
77 Softube AB 1
78 Stenberg konsult AB 1
79 DH IT Performance AB 1
80 exSitec AB 1
81 Proligo Terminals AB 1
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VII. Appendix ICT- orientation Mjärdevi

No. Company Employees Type of business
1 Applied Sensor Sweden AB 8 R & D Hardware
2 Dynalogic 2 R & D Hardware
3 Factum Electronics AB 21 R & D Hardware
4 IVP Integrated Vision Products AB 24 R & D Hardware
5 Kreatel Communications AB 60 R & D Hardware
6 Saab Avionics AB 20 R & D Hardware
7 Santa Ana Research AB 2 R & D Hardware

8
SiCon Silicon Construction 
Sweden AB 12 R & D Hardware

9 Ericsson AB 1300 R & D Software
10 IFS Sverige AB 400 R & D Software
11 Intentia R & D 125 R & D Software
12 Mathcore AB 11 R & D Software
13 Nescit Systems AB 2 R & D Software
14 NNL Technology AB 3 R & D Software
15 Optimal Solutions AB 7 R & D Software
16 Se Projekt & Design AB 1 R & D Software
17 Secret Labs AB 6 R & D Software
18 Zenterio 18 R & D Software
19 Apertum IT AB 3 Consultancy
20 Atero AB, Atero Alfa AB 9 Consultancy
21 Digsim Data AB 3 Consultancy
22 Enea Epact AB 60 Consultancy
23 IT Design System Sweden AB 4 Consultancy

24

Intentia Consulting Sverige AB, 
Intentia Research & Development 
AB 125 Consultancy

25 Prevas AB 38 Consultancy
26 RKS Data AB 50 Consultancy

27

WM-data AB, WM-data 
Consulting AB, WM-data Cross 
Industry Solutions AB 150 Consultancy

28 Euronetics Infotech AB 7 Outsourcing  
29 Flextronics Network Services 25 Infrastructure 
30 Fujitsu Invia AB 13 Outsourcing  
31 RBS Comtech AB 2 Infrastructure 
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32

Intentia Consulting Sverige AB, 
Intentia Research & Development 
AB 125

Production and 
Sales of Software

33 Netcamp AB 3
Production and 
Sales of Hardware

34 Netronic Scandinavia AB 3
Production and 
Sales of Software

35 WM-data IT-support AB 20 Infrastructure 
36 Lexicon 5 Education
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VIII. Appendix Network Evaluation

Relative 
rating

Type of 
Contact Knowledge of Activities

Attitude towards activities 
organization

H 0
No 
Contact

No knowledge of 
activities

Relevance for present 
business unclear

G 1
No 
Contact

Knowledge of 
Activities

Potentially relevant for 
present business

F 4
No 
Contact

Knowledge of 
Activities

Positive evaluation former 
contacts, not relevant at 
present 

E 1

Very 
informal 
contact

No clear knowledge of 
activities

Doubts if activities add to 
business development

D 2

Very 
informal 
contact

No clear knowledge of 
activities

More positive attitude toward 
influence business 
development

C 4
Informal 
Contact

Knowledge of 
Activities

Positive, but not directly 
relevant for business at 
present

B 8
Informal 
Contact

Knowledge of 
Activities

Contact relevant for present 
business activities

A 20
Formal 
Contact

Good knowledge of 
Activities

Very relevant for present 
business activities


