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Abstract

The 1st Nordic Innovation Research PhD Conference, "Finnkampen", held in December 2006 in
Oulu, Finland, focuses on a wide field from Innovation Management, Entrepreneurship to the whole
field of Industrial Engineering and Management representing the specific areas of interest: regional
innovation systems; technology strategy thinking and planning; product concept development,
product visions, product development and process development, and product launch; evaluation and
assessment of technologies; and academic entrepreneurship as well as human aspects of
entrepreneurship and innovation. 

This book is a selection of papers written by the participating PhD students from the universities
of Oulu, Vaasa and Luleå. 16 papers, presented in this book, provide best practices and novel concepts
for managing innovation, improving creativity and quality, entrepreneurship, and developing
regional innovation systems. 

The 1st Nordic Innovation Research Conference is a start for the Nordic research community's
continuing development in the field on Innovation. Together the Nordic universities will build an
annual Innovation Reseach Forum. In 2007, the Forum will be held in Luleå, Sweden. 





 

 

 

 

 

 

 

 

There is no innovation without  
risk, experimentation and occasional failure 

 





 Preface 

On behalf of the Organizing Committee and the Local Organizing Team of the 
Department of Industrial Engineering and Management at the University of Oulu, it is my 
pleasure to welcome everyone to the 1st Nordic Innovation Research Conference.  

The 1st Nordic Innovation Research Conference is not only an individual event but a 
start for the Nordic research community’s continuing development in the wide field on 
Innovation. Together the Nordic universities will build an annual forum and meeting 
place to exchange best practices and novel concepts for managing innovation, improving 
creativity, entrepreneurship, and developing regional innovation systems.  

This first conference was initiated in a meeting in Luleå earlier in year 2006. This 
second meeting in Oulu has been given the jocular name; “Finnkampen”. Because, for as 
long as I remember, any matches between Finland and Sweden have been full of action 
and strong passions, and we all remember “den glider in”. Today we hope to take the 
best elements of this kind of action and passion, and encourage our Finnish and Swedish 
PhD students to compete together to make the North more competitive – in the good 
spirit of research.  

Innovation research is a broad, multidisciplinary field, which gives us enormous 
opportunities, but also raises challenges and problems if we try to cover too much. This 
book is a selection of papers written by PhD students from the universities of Oulu, Vaasa 
and Luleå, representing a wide field from Innovation, Entrepreneurship to the whole field 
of Industrial Engineering and Management. 

As the Editor of the Conference Proceedings and the Chair of the Conference, I want 
to thank the reviewers for their valuable work, the organisers who pulled everything 
together in a tight schedule and all the authors for their contributions. I hope that this first 
meeting will be enjoyable and we can foment a tradition of communication and increase 
our research in the field of innovation. 

Oulu 8th December 2006 

Harri Haapasalo, Professor 
University of Oulu 
Department of Industrial Engineering and Management 
Chairman of the 1st Nordic Innovation Research Conference 





 Innovation from ideas: In the spirit of a national sport 

As we began to arrange the first northern Northern Innovation Research conference, the 
University of Oulu began to make important pioneer work in international cooperation 
among the scientific community using the phrase "2+2 can make more than four". This 
phrase is true in the field of innovation research. 

The conference has the same goal as the companies aiding technology and knowledge 
based Technology Ventures Oulutech Oy. The goal of both is to develop their own field, 
and through that the whole of the north, to be more enticing and competitive through the 
development and refinement of new ideas. High level research on a national and 
international level forms a solid ground upon which new innovations can blossom from. 
When refined, new ideas affect productivity and improve the quality of life, radiating its 
way through-out society. Correspondingly, without innovations we might as well raise 
our hands and let ourselves be adrift at the whimsy of the world's wind.  

Good ideas are the beginning, but simply inventing something new is not innovation. 
Without follow-through, even a revolutionary idea may only remain a promising, albeit, 
curiosity known only to a small group of people. As brilliant as ideas can be, simply new 
ideas, by themselves, do not produce value to anyone - not even the inventor. 

New research results, inventions, or practices become innovations only when they can 
be used financially or functionally. To put it bluntly, innovations are innovations only 
when they can be made into money. Coming up with a good idea, demands imagination, 
but appreciation of the worth of an idea and its refinement demands another kind of 
expertise. Ideas refined into final products, final services, and final problem solving 
measures are the central force of economic growth.  

The innovation process can be considered to be like unto a long chain, in which the 
most important link is the one at the end - the customer. The customer is the one who will 
accept the new innovation and begin to use it. 

This is also the most difficult stage in the innovation process. How to become 
accepted by the customer? How to create so much use for the customer, so much so that 
he is willing to change from the old to the new, or even become aware that he may be in 
need of something?  

Even though the new idea may have potential from a business perspective and the 
inventor is filled with enthusiasm, starting up a new enterprise is often more easily said 



than done. Few innovators have the training to be in business, not to mention the 
experience that starting up and running a new business demands. To begin with, he will 
have to deal with a multitude of questions: how to test if his idea has potential or not; 
where to receive the necessary finances to start-up the enterprise; how to chart the 
market; or even how to protect his idea from others. An entrepreneur may not necessarily 
know what kinds of matters he should actually know.  

What about partners? One of the greatest challenges with starting up a business is 
collecting a knowledgeable team. And yet, the entrepreneur should from the start develop 
and commercialise his idea in a working group. There is the old saying, in need of 
reinspection, more cooks ruin the broth. Working in groups adds noticeably to the odds of 
succeeding.  

We at Technopolis Ventures Oulutech Oy focus on the end of the chain, the evaluation 
of the commercialisation of new ideas, the compiling of a new team, as well as the 
development and financing of a new enterprise.  

Every year we evaluate over one hundred different kinds ideas for new enterprises. A 
notable sum of these comes from the University of Oulu. From our starting up in 1994, 
we have been at the founding of around 60 new businesses. Some of these, with time, 
have become internationally notable movers and shakers.  

We are a part of Technopolis Ventures, the largest Finnish and even notable on the 
European scale, a notable corporate breeding ground for technology and know-how to 
businesses. Even though we primarily focus on technology and know-how oriented 
business ideas, diversity and the multidisciplinary are important to us. Very rarely does 
technology alone be enough to be an innovation, more important is the additional value 
that each technology strives for. 

Our mission is to recognise the best business ideas in our region and develop them into 
international success stories. We offer to those who mulled their ideas quality expert 
services, and if there is need for specialist knowledge we can also offer that through our 
wide and international network of contacts. 

When speaking about the operation of innovation it always worth keeping in mind the 
whole chain, specifically its end - the potential customer. There is a distance that needs to 
be journeyed to go from idea to innovation. But at the same time it should be noted there 
are those who have specialised as travel companions. Those planning their new enterprise 
should utilise these sectors of expertise as extensively as possible. Without these "travel 
companions", the time and energy of the entrepreneur may be misplaced into trivial 
matters, and without expertise everything has to be learned the hard way. 

If one knows what kinds of knowledge and expertise is available, it is easier to focus 
on the significant. This is equally true in the field of research, the refinement of ideas, as 
well as starting up a business - whether locally or internationally. 

Adding innovation research to the international scientific community and through that 
creating a more enticing north, is a common goal to all those at Finnkampen. For this 
reason, it is natural for us to also become involved, creating the spirit of a national sport. 

We wish this national sport success in the coming years, 

 Martti Elsilä, Managing director 
 Technopolis Ventures Oulutech Oy 



 Summary 

The 1st Nordic Innovation Research PhD Conference, held in December 2006 in Oulu, 
Finland, focuses on a wide field from Innovation Management, Entrepreneurship to the 
whole field of Industrial Engineering and Management representing the specific areas of 
interest: regional innovation systems; assessment for technological change and 
technology/innovation policy-making (including foresight activities, needs and trends 
analyses, etc. future research-related areas); technology strategy thinking and planning 
(including e.g. research and product development project portfolio management, as well 
as elements from marketing and general management areas); product concept 
development, product visions, product development and process development, and 
product launch (including traditional areas of study from at least marketing, industrial 
management and design); evaluation and assessment of technologies (including also 
alternative sets of values from e.g. HRM and environmental management); and academic 
entrepreneurship, as well as human aspects of entrepreneurship and innovation. 

16 papers are presented in this book from the aforementioned fields. It is difficult to 
put the papers into one specific area, as they overlap, and some papers we have accepted 
into this book because of their new and innovative approach, even though they do not 
strictly fit into the scope of the Conference.  

Aldea-Partanen provides us in her paper “Triple helix partnership in rural north” the 
empirical view to the Northern periphery concept. Her study emphasizes the role of 
human aspect of innovation. She describes rural development pilot projects delivering 
service in the Kainuu region, in Finland. The study is a part of the large international 
project “DESERVE” that aims to examine to what extent models of service delivery 
could be transferred in implementing new services. Participating countries in the project; 
Scotland, Iceland, Sweden and Finland, provide examples of services of interest for the 
other project members. Although the examples, presented in this paper, refer to the 
Finnish case, similar examples have been noticed in rural Sweden. In the study, her 
conclusions indicate some of the notable characteristics of social networks to be 
encouraged in the implementation of sustainable rural innovation. 

In the paper; “Transformational Leadership in NPD”, Hirvelä provides us with a new 
approach for leadership, focusing on the most important issues when leading people in 
developing new products (New Product Development, NPD). The theoretical model 



behind his study is based on a tool that has been developed on the basis of 
transformational leadership in Finland, used and empirically tested in the Finnish Army. 
According to the results of his study, leading people in the field of new product 
development is different than general leadership. Leadership in creating new product and 
service innovations needs more focus on inspirational motivation and intellectual 
stimulation than in general leadership. This kind of measurement and reflection on actual 
leadership could improve innovation-making in companies and help industries to be more 
productive in new product development. 

In their paper; “Testing body of knowledge”, the research group; Härkönen, Jokinen, 
Muhos, Möttönen and Belt, underline the role of testing as a vital part of product 
development and deployment. It has been generally recognised that testing knowledge is 
yet to be organised so that it could be harnessed for more effective application from the 
business perspective and to allow a better understanding of the profession of testing. A 
documented testing framework could act as a first point of exposure in testing and related 
activities, and provide an important step towards a complete testing theory. This paper 
intends to clarify whether a documented framework for testing is needed and what is 
required for the establishment of this extensive operation. The study clarifies the central 
concepts linked to the body of knowledge, testing and issues related to a documented 
testing framework, and discusses the requirements and the possible benefits and 
downsides of this effort. A possible content for “Testing body of knowledge” is also 
suggested. The study points out how the body of knowledge for the testing profession 
would allow easy access to the knowledge of testing and enable effective improvement in 
developing the testing occupation.  

In their paper “Elderly driven innovation for nomadic computing”, Ikonen, Leikas and 
Strömberg present studies on how to enhance conditions to provide elderly people with 
easier travelling experience in two projects. In these projects, they have addressed strong 
human-centred design (HCD) approach and used scenarios such as design and an 
innovation instruments in the very early phase of concept definition and user 
requirements capture process. This paper describes the refined scenarios and the results 
based on their scenario evaluations concerning future applications of technologically 
enhanced travelling experience. The results clearly identify user requirements and needs 
for better travelling experience that could be fulfilled by utilising new technology and 
services. The basic user requirements for elderly travellers differ little from the 
requirements of other user groups. However, the more specific design of the applications 
for elderly citizens must take into account some special requirements and needs of this 
particular user group. 

In their paper “Agile enterprise - an innovative approach for SCM”, Iskanius and 
Uusipaavalniemi provide a new approach for supply chain management (SCM). Their 
study focuses on the emerging business paradigm; agility, which addresses new ways of running 
businesses and deploys a market-driven innovative capability. They present a new business 
model; agile enterprise, which is simultaneously market sensitive, virtual and network-based, 
and demonstrates process integration. The agile enterprise, reported in this paper, is based on 
Internet and agent software technology, which is a new information technology solution 
for SCM. This kind of sophisticated design could be the basis of an enterprise’s 
information resources, the bridge between partners, the platform for knowledge 



management and a learning-oriented organisation, as well as a powerful tool for 
promoting innovations.  

The paper “Transactive memory system in R&D: Research agenda”, written by 
Kitaygorodskaya, presents the current state of the research on transactive memory system 
in R&D teams. This research is based on the perspective of R&D teams as information-
processing systems. According to this perspective, the information-processing capabilities 
of a system should match information-processing requirements. The latter are defined to a 
great extent by task complexity; transactive memory system is conceived in this research 
as one of the factors that influences the former. Transactive memory system is a concept 
of group memory. It consists of individuals’ knowledge, knowledge of others’ areas of 
expertise and is based on communication. Three parameters are used to describe it: 
communication pattern, awareness (how well team members know “who knows what” in 
the team) and differentiation (how diverse areas of expertise of the team members are). 
The results of laboratory experiments demonstrate the positive effect of developed 
transactive memory system on team performance. Those studies, however, have not 
studied the information-processing requirements whereby tasks of different complexity, 
i.e. simple and complex tasks, would call for different transactive memory systems. This 
research addresses the question of how a transactive memory system develops in R&D 
teams with tasks of different complexity. The development of the system is also 
compared to the team performance. In the paper a deductive framework is presented that 
builds on the results of empirical studies on communication in R&D. The framework is 
followed by results of a pilot case study which indicate that successfully performing 
teams with simple tasks may not require a developed transactive memory system. The 
paper finishes with a discussion of the research design for more thorough data collection 
as well as an overview of future steps necessary to finalize the current research. This 
paper was rewarded by the Technopolis Ventures Oulutech Ltd.  

In their paper “Competence acquisition in small firms”, Malmströn and Wincent 
present us with a model that suggests how competence acquisition can be explained by a 
firm’s already existing competence base, the firm’s business concept, and the 
characteristics of the entrepreneur managing the small business. These factors can be 
related directly to show how competence acquisition is handled, and the effects of the 
acquisition are expected to be found in the firm’s performance. The aim of this study is to 
test a proposed model of competence acquisition in a sample of 842 Swedish small firms. 
According to the authors, this is the first attempt to study this complicated issue. The 
findings indicate how competence is acquired and determines firm performance. The 
modelling procedures reports better adequacy in sub-samples having high complexity and 
high uncertainty. A firm’s competence base is a relevant predictor of how competence is 
acquired in all model tests. Additionally, implications as to how small firms acquire 
competence are put forward.  

In their paper “End-user experience for managing testing activities”, the research 
group; Muhos, Möttönen, Ojala, Härkönen and Jokinen, intend to open discussion and to 
initiate interest and research on managing end-user orientated testing. Products and 
product value chains have become increasingly complicated, within the ICT industry. In 
the past, businesses and testing were driven by technology. However, currently, and even 
more in the future business activities, testing will be driven by the end-user. Terminology 
for consumer-orientated thinking does exist, such as Quality of Experience (QoE) and 



Quality of Service (QoS), yet they do not directly solve the problems of managing end-
user orientated testing throughout the product value chain. User value driven optimization 
offers potential new solutions for managing testing process more rationally. 

Assessment methods, suggested by quality management systems, and quality award 
criteria in evaluating and developing enterprises’ financial and operational performance, 
are studied in the paper “Development of quality management system assessment methods 
– evolution and effect on business performance”, written by Nieminen. The analysis is 
based on the findings collected from Stora Enso’s Oulu Mill’s self-assessments between 
1997 through 2006. It is shown that even though the results of the self-assessments show 
a significant improvement in scoring (from 30% level to 60% level), there is no, or only a 
limited, direct effect on the financial results. On the other hand, the self-assessment 
method provides an efficient tool for continuous improvement and a very suitable forum 
for communication of the business strategy, thus making it more understandable and 
transparent to the personnel. In his paper, finally, a presentation model for visualisation of 
the self-assessment results is presented. 

In their paper “ICT use for innovation in Swedish industrial service SMEs”, Parida and 
Westerberg provide us with a qualitative study, which has investigated how SMEs from 
the industrial service sector can use ICT for innovation. In the era of technology, SMEs 
are operating in a dynamic and turbulent business environment. In this era, innovation is 
the main driver for competitiveness, and use of ICT is the basic requirement to conduct 
business. Therefore, a better understanding of the relationship between the use of ICT and 
innovation has emerged as an important research topic. The results of this study suggest 
that ICT is used in very different ways. While some uses clearly are linked to increased 
innovation, other uses do not affect innovation much. The link between ICT and 
innovation seems to vary between firms. While some firms see ICT as a major tool for 
innovation, others see it just as a (poor) tool for communication. This paper was rewarded 
as the Best Paper if the Nordic Research in 2006. 

In their paper “Planning production site together – An example from SME in metal 
industry” Reiman and Kisko present the case how to improve the production in a small 
traditional enterprise by using the participatory design, the group work method. The 
objective of the study is to get more experience of the use of a simple miniature model in 
planning the material flow and in designing better solutions as regards ergonomics. The 
study consists of meetings between the researchers and the enterprise personnel. During 
these meetings, small-scale models of the production including all machines are made 
based on the drawings, photos, floor plans and discussion. As a result, the optimal model 
is made together by the employer and employees. In their conclusion, the authors 
underline that the participative design is a good method for developing workplace. Also 
the heterogeneous groups give many aspects to the meetings. Employees who work with 
machines know their everyday activities and managers have a view of the whole system. 

In their paper “The relation between network competence, network structure, strategy 
and new venture performance”, Roininen and Westerberg develop a model to explain new 
venture performance by using network theory. The model suggests that a new venture’s 
performance - both directly and indirectly through strategy - can be explained by its 
network competence and network structure. Further, venture complexity is hypothesized 
to moderate the relationship where those ventures having higher task complexity will 



benefit more from their network competence and structure. In their paper, they also 
briefly outline how this model can be tested. 

The paper “Knowledge flows in product development process”, written by Saari, is a 
report of a prestudy in a doctoral thesis project “Knowledge transfer inside innovation 
system”. The purpose of this study is to become familiar with the topic and object, search 
for emerging findings, develop the case-study protocol and form a base for further 
development of the theoretical framework. The innovation system framework is defined 
on local, regional, national and territorial levels. The chosen actor groups are customers, 
other companies, intermediates, researchers, and education and individual persons. 
Knowledge flows from each actor group on different levels of the system to various 
stages of the product development process was studied. The study is a multiple case study 
including embedded cases. Eisenhardt’s “process of building theory from case-study 
research” is tested for further use. In his study, preliminary results are presented and some 
early findings are discussed.  

The paper “Benefits of holding on to partners for innovation”, written by Thorgren and 
Wincent, adds to prior research by examining how and why some organizations stick to 
the same partners in innovation processes. They report a qualitative study of 
organizations that have an agenda of sticking to partners in the development of 
innovations. Using existing relationships had several important benefits for innovative 
performance which can be categorized as 1) effective use of indirect linkages, 2) better 
prerequisites for unspecified exchanges, 3) providing a fast lane to essentialities by 
known values and firm characteristics, 4) improved dialogue and surprises, and 5) 
enhanced enthusiasm guided by altruism. Their contributions are related to prior work on 
the management of interorganizational relationships for innovation. Research has for a 
long time suggested a facilitating role of interorganizational relations for innovation 
performance. Although implicitly advocating switching partners, based on the evidence 
of having variety, diversity, and non-redundancy of information accessed in relations, 
practice suggests otherwise. Firms were found to be interlinked over time and some do 
not even search for alternative partners. 

In their paper, “The influence of coping strategies on new venture performance” 
Örtqvist, Drnovsek, and Wincent analyze entrepreneurs’ coping strategies to manage 
stakeholders’ expectations. They develop and test four coping strategies (structural role 
redefinition, personal role redefinition, reactive role behavior and passive role behavior) 
to assess influence on new venture performance. The analysis considers the potential 
moderating effects of entrepreneurs’ perceived role-related stress. They draw on general 
management, role theory, and entrepreneurship literature to develop hypotheses, tested 
using hierarchical regression based on responses from 183 Slovenian entrepreneurs. The 
results reveal that coping strategies focused on reducing expectations and/or working 
harder to meet expectations positively affect new venture performance. However, 
entrepreneurs’ focus on suppressing perceived expectations negatively influences new 
venture performance. Furthermore, entrepreneurs’ role-related stress moderates the 
relationship between reactive role behavior and new venture performance. This study 
provides a better understanding of types of coping strategies available to entrepreneurs 
and practical consequences for new venture performance. It also explores why some 
entrepreneurs perform well and why some quit early while others remain and prosper in 
their role. The study acknowledges possible limitations due to sample characteristics and 



measurement, as well as provides practising and nascent entrepreneurs, support 
organizations, and policy makers with evidence for use in the design of entrepreneurs’ 
training and competency-building programs.  

The paper “The role of motive congruence in strategic networks”, written by Örtqvist 
and Johansson is based on thoughts from literature on organizational fit, this focuses on 
understanding why some firms gain more from network participation than others. They 
hypothesize that firms’ performance from participating in networks is dependent on 
network motive congruence and that this relationship is moderated by entrepreneurial 
orientation. An analysis of 55 organizations from two networks supports the role of 
network motive congruence for internally oriented motives, such as concerning 
economies of scales and joint research and development motives. However, motive 
congruence does not appear as important in matters of externally oriented motives, such 
as entering new markets or sustaining existing market positions. Their findings indicate 
that entrepreneurial orientation can moderate the relationship between network motive 
congruence and networking performance.  

So, that was a short summary of the papers, we hope you have enjoyed in our PhD 
conference. On behalf of the Nordic Innovation Research Forum, we would like to 
express our sincere appreciation to all participating authors, reviewers, opponents and 
conference presenters for their efforts and dedication in making the 1st Nordic Innovation 
Research Conference a great success and providing the material for this book. 
 
See you in next year in Luleå! 
 
Harri Haapasalo and Päivi Iskanius 
Editors 
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 Triple Helix partnerships in rural North 

Andra ALDEA-PARTANEN 
(University of Bucharest), University of Oulu, Kajaani University Consortium, Lönnrot 

Institute, P.O Box 51, 87101 Kajaani, Email: andra.aldea-partanen@oulu.fi  
 

Motto: “Locals are not just places but settings of interaction” (Giddens 1984). 

Abstract 

Current expectations about innovation include more often references to urban location 
and hi-tech, to clusters and triple helix partnership. The present paper proposes an 
enlargement of focus and brings to attention social innovations from rural North. Deserve 
international project is used as examples’ source to point out human aspects of 
innovation. Deserve stands for Delivering services in Rural and Remote Areas and has 
partners from Scotland, Iceland, Sweden and Finland. The project aims to examine in 
what extent models of service delivery could be transferred in implementing new 
services. Each country supplied examples of services interesting for the other partners. 
Afterwards, Scotland, Finland and Sweden implemented specific pilot measures. 
(Icelandic project started independently before Deserve). Though the examples presented 
in this paper refer to the Finnish case, similar examples have been noticed in the rural 
Sweden. The paper describes rural development pilot projects delivering services in 
Kainuu region of Finland. The data used for their description and analysis are supplied by 
internal monitoring and evaluation documents. But the mere description of the cases is 
not enough; the deeper aspects of the on-going processes are investigated using a mix of 
theoretical concepts. Concurrent innovation paradigm, Anthony Giddens’ structuration 
theory, and also social capital concepts, as well as different components of sustainability 
have been used in an attempt to analyze the practical examples. Conclusions signalize 
some of the notable characteristics of social networks to be encouraged in the 
implementation of sustainable rural innovation. 
 
Keywords: sustainable rural innovation, triple helix networks, service delivery 

mailto:partanen@oulu.fi


 

 

20

 

1 Introduction 

As I was wondering in my doctoral thesis about regional dynamics in Romania and 
Finland, trying to keep an eye on the propriety and social structure, I have been 
overwhelmed by the too large area of possibilities. Even after adjustment, the final 
conceptual model is covering so many aspects that it can be easily used to portray effects 
of development policies or the perceived effects of any kid of policy by the population. 
The range of options caused me the dilemmatic question: what is my thesis about? As I 
proceed with writing and rewriting, I have decided that even a project seen in the 
concrete context of its functioning might supply enough relevant information to portray 
the regional changes in some extent. Another scale dilemma has been faced in terms of 
sectors to be portrayed. Which are the sectors shaping the regional development? Should 
I adopt a cross-sectoral approach or should I choose some significant sectors essentially 
contributing to development? 

Late enough I have realized that, any selection is subjective and incomplete, that any 
attempt to cover everything relevant will end up in a crowded mix lacking focus and, 
therefore, clarity. As urban development is usually the star of regional development with 
the constellation of clusters and innovation systems, I felt there is a lack of attention for 
the rural development, seen either in idyllic and ethnographic manner, or as the dead end 
of nowadays societies. Consequently, as I was working in technical manner with rural 
development projects, while reading various regional development conceptualizations, I 
noticed that it is or at least it might be something more for rural development than 
addressing a lagging country side bleeding population. That the closeness to the nature 
and tightness of social networks bring in fresh features to regional dynamics and genuine 
comparative advantages. For this paper, I will refer to a Finnish rural development 
illustration which might even bring in a different light the Northern periphery concept. 

2 Theoretical Framework 

The conceptually crowded model concluding my current theoretical searches still can 
constitute a starting point in deepening a more focused description. 

Performances of any region are influenced of various contextual factors embedded in 
its features. Any society is a combination of subsystems having different degrees of 
structuration and interactions (Giddens 1984). The above model could be used to analyse 
the changes occurring in a nation state or a particular region. 

At a very general level, social structure consists from the uneven puzzle of social sub-
systems allowing or blocking different kind of interactions. In my model, I take in 
Giddens’ consideration with the respect to sub-systems, therefore I also assume that each 
of them has different degrees of structuration and there are different kinds of interactions 
to be considered. I appreciate as well that “societal totalities are found only within the 
context of intersocietal systems distributed along time-space edges. All societies both are 
social systems and at the same time are constituted by the intersection of multiple social 
systems. Such multiple systems may be wholly ‘internal’ to societies or they may cross-
cut the ‘inside’ and the ‘outside’ forming a diversity of possible modes of connection 
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between societal totalities and intersocietal systems. Intersocietal systems are not cut of 
whole cloths and characteristically involve forms of relation between societies of 
differing types. All these can be studied as systems of domination in terms of relation of 
autonomy and dependence which pertain between them. ‘Time-space edges’ refer to 
interconnections, and differentials of power, found between different societal types 
comprising intersocietal systems”. (Giddens 1984, p. 164) This reflects upon the regional 
dynamics in past 20 years in the manner that there is a need to avoid overgeneralization 
and assumptions of uniformity. There are different subsystems contributing to the 
regional change which modified in time their relevance from dominance perspective 
point of view. 

Fig. 1. Conceptual Model of Processes Contributing to Regional Dynamics. 

Another multi-systems theory focusing on social stratification is produced by Gerhart 
Lenski. He “provides us with a specific perspective of the system of social stratification 
using power and privilege as attributes of the redistributive system. Thus, power class 
represents the central explicative concept of the distributive and social stratification 
system. Main forms of power, as mentioned by Lenski, are force and institutional power, 
the last one possible to associate to a social position or propriety. Power class represents 
therefore an aggregation of persons from a society, in a similar position from force of 
institutionalised power point of view. Consequently, there are specific groupings, 
differentiated by the presence, absence and form of power. According to Lenski, members 
of each power class share common interests, and these shared interests are a potential 
source of hostility towards other classes. If one takes into consideration Weber’s 
distinction about classes, then Lenski’s power classes are closer to the social classes, 
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because sharing common interests suggests the awareness of class interest 
(communalisation). 

Also Lenski points out the fact that in a society we face simultaneously differentiation 
by different set of criteria. Taking into consideration multidimensional character of 
distributive system, it is need to rely on classes hierarchies or classes systems. These 
constitute an intermediary organisation level between one single class and the distributive 
system as a whole. Among classes systems could occur series of conflicts, generated by 
the contradictions emerged among specific distribution principles. Another consequence 
of the multi-criteriality of the distributive system is the principle of status inconsistency. 
Individuals having a multitude of statuses have a natural tendency to define themselves 
depending on their higher status while others coming in contact with them have exactly 
the opposite tendency, to refer to their lowest status. 

Obviously, in any society “stratification is omnipresent (Cherkaoui, as quote by 
Boudon, 1997, p. 111). All social systems “consists of vertical divisions based either on 
gender, age or kinship, either on wealth, power or prestige” (same source). In the 
contemporary analyses of the contemporary societies, social classes could occur in two 
ways, according to Richard Scase. We have on one hand those who “considers the 
inherent antagonisms as the motor of social change” (Scase 1998, p. 24) and on the other 
hand those who have “the tendency to build class concept through the combination and 
sometimes truncation of various social categories) (Scase 1998, p. 25), approaching the 
class problems in a perspective more likely empirical.” (Aldea-Partanen 2007, p. 34.) In 
my thesis, I combine the two perspectives as I consider entrepreneurs as an economic 
class which can be described using certain indicators related to certain social categories. 
While entrepreneurs are vital for the dynamics of a region in a positive development 
manner, entrepreneurial spirit might be associated also to the social networks able to 
produce social capital and innovation. 

“The traditional discourse about social networks would usually take into consideration 
the web of relationships existent in a certain place, relating them to norms, values and 
trust. If we see them in terms of resources and we take into consideration producing 
benefits, then we have a good synthesis in the approach proposed by Falk and Kilpatrik, 
according to whom social capital could be simultaneously built and used. Producing 
desirable outcomes is not strictly related to having the right ingredients, they are only a 
useful precondition. The characteristics of social interactions, the way they are shaped, 
with or without the consideration of the existing complementary resources, might allow 
for a successful result or, on the opposite, might hinder it. Their “assumption is that the 
interactive learning is the process which results in the accumulation of social capital as 
the outcome of the process” (Falk & Kilpatrik 1999, p. 7). In building their reply to the 
question “What is the nature of the interactive productivity between the local networks in 
a rural community?” (Same source, p.8), they work with two other assumptions, one 
taking into consideration learning as bi-dimensional variable, fed in by both process and 
contextual inputs. “The third assumption is that social capital is a resource, built in 
learning interactions, which can be stored and drawn on. It can, therefore, be depleted 
(Coleman 1990, pp. 318-321)”, (Falk & Kilpatrik 1999, p. 7). They used ethnographic 
techniques in their whole-community case study, analysing their data collected from the 
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participants1 by using detailed conversation analyses, manual thematic techniques for 
content analysis, software customised package, linguistic principles and indicator 
development related to grounded theory. As a result, they mapped the knowledge and 
identity resources used in social interactions allowing producing action or co-operation 
for the benefit of community. Therefore, the mere existence of social networks in a 
community is not enough to produce benefits. There is a need to make use of the 
knowledge residing from them, such as being aware of alternative networks, skills, 
procedures, communication and attitudinal attributes of the community.  

But interactions’ result is also influenced by the identity resources, by the cognitive 
and affective attributes of the community, and authors included here the self-confidence, 
norms, values, attitudes, vision, trust as well as the commitment to community. Learning 
through interactions (formal, non-formal or informal) enhances the value of all these 
components of knowledge and identity resources and allows formation of benefits.” 
(Aldea-Partanen & Ponnikas 2006a, p. 3-4) Next figure illustrates the previously 
mentioned interactions. 

Fig. 2. Simultaneous building and using social capital (Falk & Kilpatrik 1999, p.16). 

This is the way social networks might contribute to the creation of certain benefits in 
rural areas. If the aimed benefit ends up to be produced through social innovation or if the 
benefit itself is defined from the beginning as innovation, then the concurrent innovation 
paradigm is a conceptual choice to be taken into consideration. 

                                                           
1 They have used following data: tape recorded interviews, personal individual tapes, personal diaries, tape 
recorded meetings. 
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“The concurrent innovation paradigm proposes a more complex look on social 
innovation accounting for the type of actors involved in the interaction as well as a cycle 
perspective on the innovation. A central element of the Concurrent Innovation paradigm 
is “the human centric KBS virtual professional communities, which are intended to 
interplay in entanglement with traditional business entities, as well as with collaborative 
networked organizations such as companies’ clusters and Virtual Enterprises” (Santoro & 
Bifulco 2006, p.2). Knowledge Business Social Community consists of various members, 
such as researchers, individual professionals, authorities, aiming at addressing agreed 
business activities. The actual activity is carried on by virtual teams (VT in the next 
figure) balancing between the achievement of certain results and self-fulfillment of the 
members and generating value by interaction, sharing and collaboration. 

The concurrent innovation paradigm proposes a more complex look on social 
innovation accounting for the type of actors involved in the interaction as well as a cycle 
perspective on the innovation. A central element of the Concurrent Innovation paradigm 
is “the human centric KBS virtual professional communities, which are intended to 
interplay in entanglement with traditional business entities, as well as with collaborative 
networked organizations such as companies’ clusters and Virtual Enterprises” (Santoro & 
Bifulco 2006, p. 2). Knowledge Business Social Community consists of various 
members, such as researchers, individual professionals, authorities, aiming at addressing 
agreed business activities. The actual activity is carried on by virtual teams (VT in the 
next figure) balancing between the achievement of certain results and self-fulfilment of 
the members and generating value by interaction, sharing and collaboration. 

Fig. 3. The KBS Virtual Professional community (Santoro & Bifulco 2006, p. 3). 

While communities of practice share more the knowledge and social dimensions, the 
KBS community brings in a clearer oriented manner towards the achievement of certain 
outcomes.  
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Authors pick up two types of such communities, “Incipient discipline KBS 
communities”, potential creators of new knowledge disciplines and “Challenge-oriented 
KBS communities”, where the knowledge purpose is less specified, but the activity is 
decided upon “(for instance the definition of the next generation of a certain kind of 
product/service”) (Santoro & Bifulco 2006, p. 4). The key features of the concurrent 
innovation paradigm are co-creation, shared intent and the problem identification. As 
scope, it has to feed in social innovation lifecycle. From strategic perspective, it has 
human focus and the strategic objectives are to increase creativity through full realization 
of individuals’ human potential, to foster innovation driven business competitiveness and 
to enhance the capability of determining systemic innovations (same source, p. 7). 

Social innovation lifecycle is placing the knowledge creation and the activity of the 
KBS community in the centre of the cycle, in this manner a larger probability to achieve 
systemic innovations occurs. Next figure illustrates such a cycle. 

Fig. 4. The reference phases of the innovation cycle and the human-centric business 
ecosystem of knowledge workers (Santoro & Bifulco 2006, p. 9). 

As a conclusion, authors consider that the “Concurrent Innovation is intended as a 
systematic process allowing the realization of a “collective intelligence” out of all the 
individual intellectual capabilities involved in the development of new products and 
services, able to attain higher level capabilities”. (Santoro & Bifulco 2006, p. 11.) 
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Maximizing the individual capabilities while having them involved in innovative 
activities was indeed covered also by the empowerment perspective. “Citizens should 
have an active role in innovation policy. Improving citizen empowerment, the use of 
participatory politics stimulates as well the potential occurrence of new innovations. 

Open society with the full civil rights also encourages the appearance the new 
innovations. Innovations are easily seen as privileges of cultural and economical elites of 
society and it is not often seen that innovations are also part of citizens every day life. 
Innovations born and develop when citizens try to find new ways of solve problems 
occurred in every day life. For example in ICT many innovations have occurred when 
people have played and tried to do new things” (Ali-Yrkkö et al. 2006, p. 66.). Citizens 
and particularly the interactions between citizens are generators for new innovation.” 
(Aldea-Partanen & Ponnikas 2006a, p. 5-6) Triple Helix partnerships, considering the 
involvement of private, public and academia relationship complements concurrent 
innovation paradigm. Private component can be seen as business oriented one while 
public component is more related to the governance representatives from various levels.  
Social innovations are largely defined in the literature in the connection to novel 
procedures developed to deal with different situation. Darius Mahdjoubi takes into 
consideration the learning processes contribution to the valorization of technological 
innovation, while allowing for social innovation to occur, same time as also social 
innovations feed in and stimulate technological innovation (Mahdjoubi 1997). 

Fig. 5. Integration between technological innovation an social learning (Mahdjoubi 1997). 

The formal and informal learning as well as taking into consideration individual 
experiences assure the connection between social and technological innovation, which 
condition each other. 

A complete definition of social innovations at local level is provided by OECD. 
“Social innovation aims at satisfying new needs not taken on by the market or creating 
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new, more satisfactory ways of insertion in terms of giving people a place and a role in 
economic and social life, while economic innovation is about introducing new types of 
production or exploiting new markets. Social innovation can encompass conceptual, 
organisational change, changes in financing, and changes in the relationships between 
stakeholders and territories.” (OECD website) The first part of the definition opposes 
social and economic innovation; while economic innovation is stronger connected to the 
markets and production, the social innovation is focusing on the novel social aspects, 
occurred as a reply to unaccounted needs or as a result of meaningful practices of 
insertion in economic and social life. Opposing initial linear patterns of the innovation, 
Etzkowitz’ & Leydesdorff’s Triple Helix model proposes a spiral approach of the 
innovation capturing multiple reciprocal interactions among institutional settings (public, 
private and academic) “at different stages in the capitalization of knowledge” (Etzkowitz’ 
& Leydesdorff 1995, Viale & Ghiglione 2006). Etzkowitz’ & Leydesdorff’s Triple Helix 
model includes references to the European Regional Innovation Systems and examples of 
Industry-University cooperation. Another article summarizing Triple Helix finding, 
mentions several points to be considered: that universities play a central role as 
knowledge-production and disseminating institutions and that flexibility is needed while 
considering the borders of the systems influenced by the innovation processes’ related 
discussions and subtle negotiations shaping the specific institutional arrangements, 
therefore “systems can be expected to remain in an endless transition” (Lin 2006). 

Whenever considered in particular examples, the initial concept persists; triple helix is 
seen as a university – industry – government laboratory facilitating the creation of 
knowledge economy (Etzkowitz & Leydesdorff 1995). 

Though usually associated with hot spots, it is pleaded in Finnish rural discourse on 
the opportunity of considering innovations also in rural location, while presenting rural 
areas’ role in the change of the society, Katajamäki (Katajamäki 2006). According to him, 
there is a great franchising potential of small rural innovation, developing for instance 
new mix of services at local level. While noticing that too often rural processes are 
considered in patronizing manner, seeing often rural projects and processes as tolerably 
nice, but not really considered seriously, he presents the attributes of the effective local 
communities. The five features mentioned are: happiness of the people going further 
while also jobs are occurring; endogenous and exogenous mediating dialogue/exchange; 
culture; creative class; nearby economy and difficult modeling. In relation to the first 
feature, the jobs in themselves, though necessary, are not enough to contribute to the 
effectiveness of the local community; the subjective side, the happiness and tendency to 
go further have to accompany the new or continuing jobs in the rural areas. The exchange 
of ideas, experiences and practices, the real deep dialogue within the members of the 
community as well as the openness to dialogue with key actors placed further away, 
assure the needed interactions allowing for innovations to occur. Cultural feature is again 
seen through the social networks paradigm, not only in an identity static manner. The 
interactions occurring during cultural events such as choir’s rehearsals allow for a 
smoother connection between relevant local actors and contribute to building trust, so 
needed for the transformation of existent relationships in a productive social capital.  

Creative class is understood in Richard Florida’s manner with the mentioning that it 
should not be limited to the large cities; Katajamäki critically approaches the current 
Finnish interpretation according to whom just in Helsinki or in the capital region such a 
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creative class might exist. He propose a different perspective, in which the key actors 
from local level, through various interactions, sometimes mediated by cultural events, as 
well as due to their openness to dialogue within and outside their local community, 
constitute the creative class. The nearby economy is another feature to be considered 
while portraying an effective local community; it provides the community with the 
needed flexibility and contributes to the economic sustainability. The difficulty of 
modeling is given by the very specific contextually embedded solutions developed at 
local level. While this kind of social reality is not the most preferable one for the 
scientists trying to portray it, accounting the complexity of local rural realities and being 
aware that there is not such universal uniformity in so sparse rural area is needed. 
(Katajamäki 2006.) 

The efficiency, according to Katajamäki, too often occurs in the public policy 
discourse in association with size – the bigger the size of the organization concentrating 
certain goods or services, the more effective the goods’ production or the services’ 
delivery is suppose to be; for the rural areas, a more appropriate approach should be the 
combination between nearness and efficiency. I agree with his view, and I do consider 
that mobilizing local resources and accessing regional, national and even international 
resources, while formulating local replies to local needs are needed; in concrete terms, in 
the case of the service delivery in rural areas, such service points need to be designed at 
local level, concentrating even in a remote village a mix of services supplied by public, 
private and voluntary sectors. As Katajamäki specified, there is a large franchising 
potential, therefore the certain delivery of particular services developed at local level 
might be offered as an example to be followed, with the mentioning that the context 
conditions must be accounted. As Deserve analyses pointed out and as Katajamäki 
independently affirmed, models cannot be transplanted in other places expecting same 
kind of success as the one originally witnessed; the flexibility and sensitivity to the 
context must be accounted while formulating potential models to be “franchised”. 
(Katajamäki 2006.) 

3 Finnish Deserve: Networking and Pilot Cases 

Deserve stands for Delivering Services in Rural and Remote Areas and it is an 
international development project, funded by Northern Periphery Program. Deserve 
“aims at transferring models and ideas allowing for improvement of access to services in 
rural and remote areas from Scotland, Sweden and Finland. Iceland is also included in the 
process as an inspiration source, but their projects are not incorporating new ideas from 
other countries” (Aldea-Partanen et al. 2006, p. 11). International project coordinator is 
Scottish Council for Voluntary Association. Other Scottish partners are Argyl and Bute 
Council and Scottish Executive. Swedish main partner is Wasterbotten Administrative 
Board and other partner is Skellefteå municipality. Icelandic partner is Institute for 
Regional Development, a public funded research and development facility. Finnish 
partnership is coordinated by Lönnrot Institute (University of Oulu, Kajaani University 
Consortium) and includes Karelian Institute (University of Joensuu) and ProAgria 
Kainuu. The partnership started preparatory work in early 2004 and most of the 
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international partners did not meet each other before the actual preparation stage. The 
international partnership brought together voluntary associations, research facilities, 
administrators from different levels and grass-route deliverers of rural services. When the 
concurrent innovation paradigm is considered, after some years of parallel and joint 
work, virtual team involving representatives of research, workers and social community 
have been carrying on joint tasks. The problem identification occurred in the preparation 
stage, being the lack of access to services in rural remote areas; the shared intent has been 
the delivery of services in such areas, while the co-creation occurred in designing the 
actual pilot services supplied in rural Scotland, Sweden and Finland. The international 
partnership has played an important role as a catalyst for shaping the concrete activities, 
especially by facilitating information dissemination about alternative solutions found in 
different context to a common service delivery problem. 

Finnish partnership had an obvious different structure as compared to any other 
partnerships. The research orientation made possible to reflect on the on-going processes 
of transferring experiences and gain new knowledge as the project progressed. The 
project team benefited also by the support of the Joint Authorities of Kainuu Region 
(taking over the initial responsibilities of Regional Council of Kainuu), as well as the one 
of Regional Council of North Karelia and Ministry of Interior. Finnish Deserve has been 
offering to the experts from Kainuu and North Karelia, the opportunity to get acquainted 
with the international examples of service delivery. The transfer of implicit and tacit 
knowledge incorporated by the international examples took place during working 
seminars, through Finnish and English language websites, as well as during study trips. 

As initial partnership had covered the business dimension (through ProAgria Kainuu) 
and research one, and as potential pilot projects to be implemented involved activation of 
village organizations (social community), the first step has been getting the international 
examples known in North Karelia and Kainuu, especially among key experts from local, 
project and program levels. Getting the practitioners support has been crucial. This has 
been assured through a number of joint seminars, international and national ones, starting 
with the international seminar in January 2005, continuing with study trips in Scotland 
(May 2005) and Sweden (May 2006), and ending with the international study tour of 
pilot projects organized in September 2005. The explicit role of such events have been 
the transfer of service delivery models, and the on-going processes have been witnessed 
and documented, especially in the case of the study trips, but also the international 
meetings2. The networks of specialists, the partnership structure played a central role in 
enforcing Finnish Deserve activities, briefly shown in the Fig. 6. 

As Fig. 6 shows, networking allowed to put together key organizational actors for 
local rural development; this also assured the support of social segments needed for pilot 
projects implementation. The partnerships created in joint workshops and study trips have 
allowed soft transfer of concern for services packed with some potential solutions to the 
grass route level, but also to policy organizations. Therefore, on the one hand, pilot 
projects and experiments of rural service delivery have been able to start, incorporating in 
a soft or hard manner the examples and experiences provided by the other countries. On 

                                                           
2 Lönnrot institute collected data on international events. Karelian Institute collected the data before and after 
Finnish study trips. Such internal monitoring data has been used as a row data for the current paper. 
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the other hand, the service concern, embedded in a collaborative approach, has been 
included in program and strategy papers in Kainuu and North Karelia. 

Fig. 6. Finnish Deserve central concepts and practical implications. 

The knowledge available to the research institutes has been “marketed” in a friendly 
manner, providing both policy and government’s representatives from regional and 
program level, and also the voluntary associations’ key members with the incentives 
needed for the inclusion of service matter on the program agenda, from policy point of 
view, and to shape different activities targeting service delivery, at village level. 

The ground for the actual partnerships has been created through activation and 
consolidation of various social networks. Taking into consideration Granovetter’s 
perspective on type of ties involved in social networks it is worth mentioning that “weak 
ties provide the bridges over which innovation cross the boundaries of social groups; the 
decision making, however, it is influenced mainly by the strong-ties in each group” 
(Granovetter 1983, p. 219). Therefore, dissemination of innovations is facilitated by weak 
ties, while decision making is influenced by the strong ties existent in a network. 

In an attempt to measure the types of ties and to portray the networks involved in the 
study trips taken place in 2005 and 2006, I have been analyzing the data collected before 
each such event. A number of 11 participants in 2005 and 21 persons in 2006 have been 
asked to state what kind of relations they do have with the other attendees of study tour. 
the options given were: “I don’t know him/her” (1), “I know him by name”, “I met 
her/him before”, “I have been working/cooperating with him/her” (4). From gender point 
of view, it is worth mentioning that both trips have been well balanced, a number of 5 
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males and 6 females attending the Scottish study trip, while 11 males and 10 females 
attended the Swedish study trip3. For data aggregation, I considered that meeting and 
cooperating to with the other member of the network could indicate a strong relation (1), 
while not knowing him or her or knowing the person only by the name could indicate a 
strong social relation (0). Next graphs illustrate how the relations are configured in each 
of the study trips. 

Fig. 7. Web of relationships, study trip Scotland UK, May 2005. 

The second graph portrays a network of relationships among a larger number of 
attendees. The figures reflect a large deal of communication between actors from two 
regions of Finland. The greater number of participants in second trip is due also to the 
involvement of actors related to the pilot projects. The participants’ number reflects also a 
greater interest for the proposed Deserve matters and the trust built between the two study 
trips during joint events, such as workshops sharing experiences from the first study trip, 
presentation of the own models of service delivery, and the introduction of pilot projects’ 
activity. The common participants (green) to both study trips have consolidated during 
lifetime of the project their ties not only within the own regional network, but also with 
the other regional network. Overall, the interactions between key decision making and 
active prominent actors from the two regions and within them, have increased as number 
and intensity. 

                                                           
3 The row data has been collected by Karelian Institute, as a part of the study trip evaluation. the entire 
methodology included questionnaire survey conducted before and after each study trip. 
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Fig. 8. Web of relationships study trip Sweden, May 2006. 
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3.1  Pilot Projects 

Each of the six pilot projects taking place in Kainuu, (Nakertaja network services, Heinis 
networking, Hiisi care, Village shops electronic business points, New Mobile Technology, 
and Active Senior) involved different kind of networks and capabilities. In what extent 
can we consider that their activity involved triple helix like partnership? What about the 
concurrent innovation paradigm analysing social innovation life cycle? Are there any 
representatives of research, business and social community involved? 

The initial model, included in the project application proposed that the pilot projects 
will permit creation of help points at village level combining locality element from 
Scottish village halls, multi-service concept from Swedish rural shops and IT virtual 
activity as branded by Icelandic “smart communities”. Following the networking events 
occurred during year 2005, a more detailed but still flexible structure of such service 
delivery points have been proposed to the 150 villages from Kainuu. The 6 pilot projects 
customized the proposed model to suit their needs, assuring the cooperation with private 
companies functioning locally, as considered suitable for each of the specific projects. 

Nakertaja networks services project considered that a technological novelty, digital 
TV, can reply to local needs and different groups can be involved to provide local 
services. Within the project, the services’ needs of the youth, school and kindergarten 
teachers have been mapped. This assumed co-operation with formal and informal groups. 
If on the formal side, we find the public educational services, on the informal sides there 
is youth club organized by the village association. The IT assumed cooperation with a 
business entity, in reply to the need that technological expertise provides not only the 
devices for a digital studio, but also the packaging program assuring that broadcasting 
can be received in good conditions, no matter the customers’ connection. 

Heinis networking assumes that the village hall of Heinämäki village can become a 
nodal point which provides services to different categories or permanent inhabitants, and 
also to occasional holiday guests owning estates in the village. The marketing approach is 
used while defining activities, target groups and combining resources to acquire the set 
purposes. Previous researches mapping villagers’ needs and expectations are used while 
designing the variety of services to be later provided by the village hall. IT component is 
central to the Heinis networking project, as they use different kind of broadband and 
wireless networks to later provide some of the services needed in their community, the 
ones shaped in electronic manner. 

Hiisi care pilot, directed by Jukola art and care community in Hiisijärvi proposes a 
multi-service basic care point, where social and health needs are considered. Involvement 
of a specialist nurse assures the expertise needed and the final range of services to be 
provided to villagers is decided based upon a questionnaire survey. 

Village shops electronic business points’ pilot project is run by the Vuolijoki 
municipality and involves cooperation with village shopkeepers, local entrepreneurs, 
enforcing their activity but also supplying access to new electronic services in the 
Ojanperä and Vuottolahti villages. Two local village shops have diversified their offer by 
providing local inhabitants and the holiday guests with internet access point located in the 
store, allowing to accesses various electronic services (e.g. bank services) and interacting 
with acquaintances or relatives situated far away. The rural shops website has been 
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designed by a local young expert, project connecting different generations and types of 
local actors. 

New mobile communication technology pilot project assumes that some of the needs 
of elderly and disabled people could be reply using Soneco’s easy to use device to 
improve the quality of life, independence and feeling of security. Different categories of 
end-users are considered while testing the device in real life conditions and the 
conclusions is later on used by the larger project center of expertise Seniorpolis. 

Active Senior project provides a mix of services to the senior citizens in the area 
during “activation days” meant to reply to the local needs of an aging population. 
Cooperation with different goods and service providers (local village shop, village taxi, 
village association, church and cultural representatives) has been needed to achieve the 
set goals. 

The framework offered as starting point to all pilot projects, has been formulated by a 
researchers’ team, benefiting of the knowledge acquired by consulting with rural 
development and services specialists and being aware of the rural particularities involved. 
Consequently, the social innovation occurred in terms of service delivery, putting together 
knowledge (research), business (the IT or other specific expertise needed for service 
delivery) and social components (voluntary organizations). 

4 Concluding remarks 

Social innovation can be seen as a new way of doing things together, as a new 
combination of players which creates new networks and communalities. One dimension 
in social innovations is the creating of new ways of communalities and commitment to 
society. New ways of doing things via social innovations foster people’s commitments to 
society and strengthen people’s social capital (Oksa et al. 2003, Aldea-Partanen & 
Ponnikas 2006a). In each of the six pilot projects, new ways of doing things occurred due 
to the new use given to a technology advance (internet TV, internet networks, Soneco 
care device) or to different manner of interaction in a service place (village shops, family 
care unit, former school). What contributed to the pilot projects to proceed has been a mix 
of knowledge, business and social features. The combination of information on the on-
going models of service delivery in other countries together with a proposed framework 
to implement a multi-service point customized to local needs supplied the knowledge bit 
needed for the future activity. But simple information would not allow for the pilot 
projects to blossom. The social component, the social web of relations, either focused on 
the voluntary village organizations, or combining other local network resources has been 
crucial for customizing the final service. The business component is given by the actual 
delivery of the services. Each of the six pilot projects brought new services or devices to 
the rural communities in an attempt to reply to the local needs. What assured a greater 
success of the local activities has been the reliance on the social networks, therefore 
conversion in and use of the social capital. The support of local communities, the 
connection to the local needs and other local activities assures that the accumulated 
experience is later on incorporated in or connected to the future activities. 
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The really challenge for innovation systems in the rural areas is to create sustainable 
rural innovations. Program-based implementation of rural and regional policies in the EU 
context has lead to the heavy expansion of development projects in the rural areas, 
especially in EU member countries. Every project should be innovative, but how to find 
innovations that last also after the project ends (economic sustainability)? Taking into 
consideration economic sustainability, financial policy sustainability and financial project 
sustainability should be pondered (Ponnikas 2004). “The use of resources should have at 
least some permanent impacts. Financial sustainability of projects means that processes 
started in projects should go on after the projects end, at least some of them, or in the case 
of infrastructure projects, some permanent results should be maintained after the end of 
the project. We can contribute to the financial sustainability by following the needs of 
citizens and regions, which are in our target groups and stakeholders. We have to make 
sure that everything we do, serves the needs our works should serve” (see Aldea-Partanen 
& Ponnikas 2006b p. 20). As Deserve project’s examples indicate, the economic 
sustainability is conditioned by social and cultural sustainability. 

But what is the place of Triple Helix partnership in these cases? Does such partnership 
between public/governance, private/business and academia/research even occur? As 
showed by the relevance of the study trips and joint learning events (seminars, 
workshops), the researchers’ role in this web of contributors to service provision in rural 
and remote areas was one of catalyst, of facilitator of creative interactions. In many cases, 
the cause of an important service at village level (e.g. village shop, village hall) has been 
considered as lost or sufficiently taken care of before each study trip, while new energy in 
improving the matter occurred afterwards. The communication between representatives 
with different value systems behind allowed that service matter is accounted in an 
innovative manner. This illustrates the point of Etzkowitz & Leydesdorff, that the Triple 
Helix is meant “to allow for the reflexive fine-tuning of communications with different 
value systems in the background” (Etzkowitz & Leydesdorff 1998). While Triple Helix 
itself refers usually to a larger policy level, triple helix networks concept, as proposed 
here, involves more a micro perspective on the networks including representatives of the 
public, private and research. As concurrent innovation has a more pragmatic and micro 
oriented perspective, it can be used to transfer triple helix model at networks level. I 
therefore appreciate that it is likely that networks involving representatives of business, 
research and social sectors which agree on a concrete problem, and share a specific 
intent, will come with innovative solutions even in rural areas, as long as fine-tuning 
communications between different value systems allows for the knowledge creation. 

Mobilizing and interconnecting different kind of local networks, while working for the 
benefit of the community, allows for the activation of the local creative class, as 
mentioned by Katajamäki. A special account of bottom up processes while aiming for 
achievement of set targets. The actual web of local social networks is conditioning the 
current and future interactions. A durable development in rural areas has to rely on and 
take in the cultural features and the social networks existent in the community. The social 
systems internal to the local communities as well as the ones cross-cutting them with 
their corresponding different degrees of structuration and interactions, have a crucial 
impact on the manner development is shaped in rural areas.  
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Abstract 

New product development is meeting new challenges. Almost everything is getting more 
complex. New processes, operations and techniques are developing, but finally people 
still must do almost everything. Leading development people is one of the key success 
factors, but what is the most important in leadership? This study is trying to find some 
answers for this question. New paradigm of leadership shows that leadership can be 
developed. Theoretical model behind this study is based on a tool that has been 
developed from the basis of transformational leadership in Finland. Tool models 
excellent leadership behaviour with four cornerstones or basic pillars. Tool has been 
widely used and empirically tested especially in the Finnish Army. Analytic Hierarchy 
Process has been used in this study for collecting the qualitative empirical data. Method 
allows an internal check of the validity of answers. In the survey is added also a test for 
checking also the external reliability of the answer. With this kind of combined checks 
it’s possible to get better results and also understand them than with only qualitative 
statistical methods. Final results of this paper are statistical data from 18 pilot answers 
collected in University of Vaasa during year 2006. According to the results of this study 
leading people in the field of new product development is different than in general 
leadership. Leadership in creating new product and service innovations needs more focus 
to inspirational motivation and intellectual stimulation than in general. This kind of 
measuring and reflecting the actual leadership could improve innovation making in 
companies and help industries to be more productive in new product development. In the 
next phase of this study new product development experts will be interviewed. Those 
results will be the main empirical data for author’s doctoral thesis. Other findings shown 
in this paper could be material for author’s Licentiate thesis dealing methods in Industrial 
Management research. 

Keywords: AHP, Leadership, New product development 
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1 Background for this study 

Global competition requires consistent success in new product development (NPD) year 
after year (e.g. Wheelwright & Clark 1992, Cooper 1994, Wheelwright & Clark 1995). 
Strategies are paramount to a company’s success, but there is still lack of understanding 
(Hakkarainen & Talonen 2006, Takala et al. 2006). Strategies should even be enough 
flexible for recovering from unexpected problems and adapting to continuous changes 
(Hakkarainen 2006). People in the organisation makes, implement and understand 
strategies so this is finally a matter of leadership. It’s possible to use models for managing 
technology (e.g. Matthews 1990, Hakkarainen 2006). Once again people are planning and 
doing still these operations. Technology is also developed and used by people. 

New product development teams are meeting new challenges. Demands for product 
development projects are all the time growing, product development cycles are getting 
faster, project groups are more international, information flow is more complex, 
information systems are developing and even quality systems create new needs. Leading 
people has been one of the key success factors of product development projects. 
(Martinsuo 2006.) In many previous studies people working with new product 
development have been the most important success factor (e.g. Hirvelä et al. 2004). 

New paradigm of leadership shows that leading people is possible to learn, train, 
survey and develop. But what are the most important things in leadership e.g. when 
developing something new like industrial products or services? This study is about 
finding answers what is most important when leading people in this area of operations. 

2 Theoretical background 

With good theories, models and management critical is also leadership i.e. leading people 
in the organization and today’s environment even people outside the own organization. 
Leadership is not just leading people but also training and developing and improving 
leadership behaviours and skills. In developing, training and improving leadership, 
collecting and analysing feedback is also very important.  

Model behind this study is based of a tool that has been developed from the basis of 
transformational leadership to the Finnish cultural environment (e.g. Nissinen 2001, 
2006). It leans on the basic assumptions of the new paradigm of leadership (Burns & 
MacGregor 1978, Bryman 1992) and the empirical research that has been done to model 
the paradigm (Bass 1985). 

Excellent leadership behaviour can be modelled with four basic pillars (e.g. Nissinen 
2001). These basic pillars are: 1) Building trust and confidence BT, 2) Inspirational 
motivation IM, 3) Intellectual stimulation IS and 4) Individualized consideration IC. 
Previous study in the Finnish Military Forces (Takala et al. 2005) has showed some 
prioritisations of these basic pillars in general leadership (see Fig. 1.). 

Leading people (leadership) in NPD is important especially in pre-phases or so called 
“fuzzy-front-end” of product development. In later phases, when also the level of 
(technological) uncertainty is decreased, managing the operations and product 
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developments projects might become more important. (Mitchell & Hamilton 1988, 
Matthews 1990, Sjöholm 2001.) 

 

Fig. 1. Prioritisation of basic pillars in leadership according to Takala et al. (2005). 

3 Methodology 

Saaty’s (1980) Analytic Hierarchy Process (AHP) was used in this study. AHP is a multi-
attribute decision tool that allows even quantitative and qualitative measures to be 
considered and trade-offs among them to be made. AHP is aimed at integrating different 
measures into single overall score for ranking decision alternatives with pairwise 
comparison of chosen attributes (Rangone 1996). Survey form (see Appendix 1.) has 
been used for collecting qualitative empirical data from the experts in this field by 
interviewing the experts. 

An inconsistency ratio (icr) has been calculated to assure the internal validity 
(credibility) of pairwise comparison results. Only matrixes with icr value of 0.10 or less 
can be used to reliable decision-making (and 0.30 or less in smaller groups with not more 
than 10-20 highly competent experts). The important features, the inconsistency ratio, 
and the axioms; reciprocal condition, homogeneity, dependence and expectation are the 
basis for AHP applications (Takala 2002). I.e. if the inconsistency ratio (icr) of answer is 
less than 0.3 the answer is internally valid. If not, the current result should not be 
accepted and if possible the expert can have a possibility to check once again that the 
answer is exactly how it was meant to be. 

Author has added to the survey form (Appendix 1.) also the “percentage boxes”-part 
that can be used for testing the external reliability of the AHP-results. If both parts of the 
survey form (“pcb” and AHP) give the same order of importance for the basic pillars, 
then the AHP-results are also externally reliable. If not the results should not to be used in 
the final statistical analysis. 

Results of leadership 

Excellent leadership 
4 basic pillars 

Other forms of 
leadership controlling and passive 

Resources of leadership 

BT 28 %    IS 21 % 
 
IM 29 %     IC 22 % 



 

 

42

 

By testing both the internal validity and the external reliability it’s possible to get 
reliable results even from a smaller amount of answers, i.e. to have better results in 
qualitative research. When having enough answers for proper statistical quantitative 
analysis of results, this kind of testing can give also much more realistic results. 

Main focus of this study is in leading people in operations between basic research and 
product development projects. This area is often called also as “fuzzy front end” of new 
product development. (See Fig. 2.) 
 

 

Fig. 2. Focus of this study between Research and Development. 

4 Results 

First 18 pilot answers for this study were collected in University of Vaasa in Finland. The 
interviewed experts were foreign tutor professors and students of EIASM Doctoral 
Summer School of Technology Management 2006 in Vaasa and some international as 
well Finnish students from the department of Industrial Management in University of 
Vaasa. 

The used research methods made it possible to check internal validity and external 
reliability and it makes possible to compare results from all answers with acceptable 
answers. 

In Table 1 are shown results from all 18 first pilot answers of what is most important 
in leadership in the field of creating and developing new products or services. In Table 2 
are shown results from only 12 internally valid and externally reliable answers. 

Results from first 18 pilot answers show that most important in leadership are 
inspirational motivation and intellectual stimulation. Less important of four basic pillars 
(Nissinen 2001) are individualized consideration. Building trust and confidence is 
somewhere in the middle. 

e.g. technological 
uncertainty 

basic research 
R 

D 
product development projects 

resources 

Focus of this 
study 
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Table 1.  Results from all 18 pilot answers. 

AVERAGE MEDIAN STD    
     ”Percentage boxes” 
      
24.7 20 14.52   Building trust and confidence 
31.5 35 8.97   Inspirational motivation 
27.8 30 10.81   Intellectual stimulation 
16.1 15 6.64   Individualized consideration 
      
     AHP-questionnaire 
      
19.0 10.0 17.88   Building trust and confidence 
33.8 30.5 16.52   Inspirational motivation 
34.4 29.2 18.77   Intellectual stimulation 
12.8 9.8 11.85   Individualized consideration 
0.16 0.12 0.12   Inconsistency Ratio 
      
     Difference ”pcb”-AHP 
4.9 7.0 8.88   Building trust and confidence 
-3.1 -4.6 10.59   Inspirational motivation 
-4.9 -0.8 10.68   Intellectual stimulation 
3.1 4.4 8.52   Individualized consideration 

5 Discussion 

Compared with the results from a previous study (Takala et al. 2005) of general 
leadership, leadership in developing e.g. new products is different. Generally 
inspirational motivation (IM) and building trust and confidence (BT) are most important, 
but in the field of NPD intellectual stimulation (IS) is more important than building trust 
and confidence (BT). These results show that leading people in organisations is case 
sensitive and can even vary e.g. from case to case and/or time to time. 

It’s seems to also be reasonable that inspirational motivation and intellectual 
stimulation are important when developing something totally new. Building trust and 
confidence as well individualized considerations might be more usable in leadership e.g. 
when developing something already existing? Anyhow all the four basic pillars of 
excellent leadership behaviour should be taken into consideration when leading people 
creating new product or service innovations. Even some kind of ideal balance between 
basic pillars would be needed and taken into considerations. 

This kind of measuring and reflecting the actual leadership in a company could 
improve innovation making in that company. With proper and continuous measures of 
NPD leadership could help industries to be more productive in their new product 
development. This could also have many regional impacts e.g. within the “innovation 
funnel” ideas where in Finland has research shown problems. In Finland there is a great 
lack of (good) new ideas. Focusing more on operations and leadership between basic 
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research and actual development (see Fig. 2.) could more good ideas be created and really 
the best of them selected to further development. 

Table 2. Results from 12 internal valid and external reliable pilot answers. 

AVERAGE MEDIAN STD    
     ”Percentage boxes” 
      
25.8 20 17.03   Building trust and confidence 
32.1 35 10.10   Inspirational motivation 
27.7 30 12.21   Intellectual stimulation 
14.4 15 6.71   Individualized consideration 
      
     AHP-questionnaire 
      
22.4 10.9 20.59   Building trust and confidence 
36.8 42.8 18.24   Inspirational motivation 
31.0 28.2 20.05   Intellectual stimulation 
9.8 8.0 9.82   Individualized consideration 
0.13 0.11 0.10   Inconsistency Ratio 
      
     Difference ”pcb”-AHP 
3.5 5.6 8.07   Building trust and confidence 
-4.8 -7.1 11.55   Inspirational motivation 
-3.4 -0.2 11.25   Intellectual stimulation 
4.6 5.8 5.78   Individualized consideration 

6 Further research 

Results so far has been so promising that it should be possible to continue collecting 
more empirical data with the same method. In the next phase NPD experts from 
companies will be used as interviewees. Research could also be focused to interview 
experts from the leading new product developer companies. The main results and 
findings from the further research will be used in a dissertation in the same subject as this 
article. 

In the survey form are included two different ways of evaluating the most important 
basic pillar of leadership in NPD. Internal check of validity and external check of 
reliability makes it possible to compare results within the answer. From these 
comparisons it’s possible to include the results to author’s Licentiate thesis dealing 
methods in industrial management area research.  
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 Appendix 1 

Survey form (originally attached with explanations of compared basic pillars) 
 
What is important in leadership in the field of creating and developing new products, 
services etc.? 
 
“Percentage Boxes”: 
 
Please fill in the percentages! (A+B+C+D=100 %) 
 
A Building trust and confidence BT   B Inspirational motivation IM 
 
________ %     _______ % 
 
C Intellectual stimulation IS   D Individualized consideration IC 
 
_______ %     _______ % 
 
All together 100 % 
 
 
AHP-questionnaire: 
 
Please compare pairwise and circle in your choice. 
What is important in leadership in the field of creating and developing new products, 
services etc.? 
 
Building trust and confidence 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  Inspirational motivation 
 

Building trust and confidence 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  Intellectual stimulation 
 

Building trust and confidence 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  Individualized consideration 
 
Inspirational motivation 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  Intellectual stimulation 
 
Inspirational motivation 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  Individualized consideration 
 
Intellectual stimulation 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  Individualized consideration 
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Abstract 

Testing is a vital part of product development and deployment, yet testing as a profession 
is indistinct and undefined. The importance of testing is increasing in today’s competitive 
markets, especially within hi-tech industries. Strategic management of testing will play a 
key role in tomorrow’s success and the significance of testing for business success will be 
recognised to the level of quality. Generally recognised testing knowledge is yet to be 
organised so that it could be harnessed for more effective application from the business 
perspective and to allow better understanding of the profession of testing. A documented 
testing framework could act as a first point of exposure in testing and related activities, 
and provide an important step towards a complete testing theory. Professions of project 
management and software engineering have already formed their generally recognised 
knowledge into periodically updated guides to their respective bodies of knowledge. 
These efforts have successfully provided benefits for their prospective users and have 
been globally recognised. This study intends to clarify whether a documented framework 
for testing is needed and what is required for the establishment of this extensive 
operation. The study clarifies the central concepts linked to body of knowledge (BOK), 
testing and issues related to a documented testing framework, discussing the requirements 
and the possible benefits and downsides of this effort. A possible contents for Testing 
Body of Knowledge (TBOK) is also suggested. The study points out how body of 
knowledge for testing profession would allow an easy access to the knowledge of testing 
and enable effective improvement in developing and progressing testing occupation. The 
definition of the testing profession would also increase the appreciation and 
understanding of testing and increase the interest on career opportunities within this field. 

Keywords: Body of Knowledge, Testing, Testing life cycle 
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1 Introduction 

“Businesses are being challenged to speed up, slim down, and become more 
nimble” (Thomas L. Friedman winner of the 2001 Nobel Prize in Economics). 

World is changing rapidly and the way businesses function is under a constant pressure to 
adapt to a new environment as can be seen from the quote by Thomas L. Friedman. 
Businesses are challenged to come up with a newfound competitive edge and 
effectiveness. Testing is becoming a bottleneck for high technology, yet more effective 
management of testing activities could provide a key for meeting some of the 
requirements set by the new environment. However, testing activities are not commonly 
understood well enough to utilise this key to the optimum. Testing activities have been 
estimated to take between 40 and 80 percent of the entire costs in high-technology ICT 
(Information and Communication Technology) product development, testing has become 
a critical factor (e.g. Davis 1994, Kit 1995, Jacobs & Trienekens 2002). The more 
complex a system becomes, the more resources are required to test it. But clearly from 
the perspective of the entire industry, the growing complexity and cost of test can only be 
considered as painful (Rumney 2003). There seems to be an increasing need to 
understand testing at a new level, to be able to understand and manage it better 
throughout the entire innovation cycle. 

There is an imminent need for increasing the understanding and appreciation of 
testing, as the significance of testing activities is enormous, especially in today’s hi-tech 
industries. The importance of testing has increased constantly from the business 
perspective, for which promoting better understanding of the generally recognised testing 
functions would provide vital support. However, testing as a function is an indistinct 
concept and has not been defined clearly, so that the term ‘testing’ and its core content 
could be used among a variety of disciplines. The meaning of testing is dependant on the 
subject, discipline or even the attribute being tested, whilst the literature has a variety of 
area specific definitions. The knowledge exists, but is yet to be organised. Testing may be 
classified as different disciplines, such as electronics, software, hardware testing, and so 
on, when considering from the viewpoint of the visible differences, but should be 
considered as different application areas of the testing discipline instead.  

The professions of project management and software engineering have collected their 
central knowledge into maintained single documents, guides to Project Management 
Body of Knowledge (PMBOK) (PMI 2000) and Software Engineering Body of 
Knowledge (SWEBOK) (Abran et al. 2001, Abran et al. 2004). PMBOK has reached 
status as a globally recognised project management standard, being approved by 
American National Standards Institute (ANSI) as an American National Standard (ANS), 
and being recognised by the Institute of Electrical and Electronics Engineers (IEEE), as 
an IEEE standard. SWEBOK on its behalf has reached ISO (International Organisation 
for Standardisation) status of a published standard, but is still reaching towards even 
wider acceptance.  

Baring in mind these two most successful efforts towards managing the most essential 
knowledge of a profession, there can be questions of whether testing should reach a status 
of a recognised discipline, and would there be required consensus within the practitioners 
and the industry to seek mutual benefits in this manner. Therefore, this study intends to 
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clarify whether a documented testing framework is needed, if one is already in place in 
some form or if there are any other efforts of this kind already existing, and what is 
required for the establishment of this extensive operation. The study attempts to clarify 
the central concepts and tries to derive ideas from the previous projects. The final product 
of this study is a framework for the contents of a guide to TBOK.  

This paper aims to discuss the viability of a project towards a guide to TBOK and 
therefore testing related theory is only discussed to a degree and depth required for this 
purpose. Consequently, there can be a great deal of testing related theory that might be 
important part of the possible guide, but is not introduced in this study.  

2 Body of Knowledge (BOK)  

“As we move from the industrial age to the information age, knowledge is 
becoming increasingly critical for the competitive success of the firms” (Von Krogh 
& Roos 1996). 

Body of Knowledge (BOK), the entire knowledge of a profession, exists for every line of 
work, including a vast amount of information. A portion of a Body of Knowledge forms 
the core knowledge, which contains all the key elements of a profession. These key 
elements can be documented in the form of a guide to professional Body of Knowledge, a 
published single document that is possible to maintain. (See for example; PMI 2000, 
Abran et al. 2004).  

Body of Knowledge includes all the information of a profession within published 
literature, scientific papers and other published and unpublished material. All knowledge 
is part of a bigger picture and can be linked to various different purposes. Therefore, parts 
of knowledge from different professions are linked, forming a big pool of knowledge. 
The term ‘Body of Knowledge’ solely does not only cover a narrow database of 
information as the term is misguidedly used in many cases, but the whole information 
within a profession. Trying to understand an undefined discipline as a function can be 
frustrating when there is nothing that would combine the different elements together, 
leaving all the information scattered. Fig. 1 presents the element combining feature of a 
BOK.  
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Fig. 1. Element combining feature of TBOK. 

It can be valuable to control this knowledge for professional purposes, outline a core 
of the Body of Knowledge within a profession, and use this as a guide, which then links 
the user to more information. This can be a single document, which is sufficiently 
maintained. The word guide is used in both PMBOK and SWEBOK (PMI 2000, Abran et 
al. 2004) for a single document to show that this information is the core knowledge and 
that these guides are tangible base-structures, which can link the user to a greater whole 
within the profession. Similar efforts for other professions have been created with 
different types of motives (e.g. Latko et al. 2003, Underwood 1997, DRM Associates 
2002, Picken 2003, APM 2006). However, all of these efforts were not created to become 
a general guide to the profession, nor a single document, but to provide benefits to their 
respective professional group.  

The focus on the previously formed guides to Bodies of Knowledge is clearly on 
generally accepted or generally recognised knowledge, a term used for the core 
knowledge. These are the good practices of a profession, the established common 
knowledge, which are useful for many audiences and provide a common language. A 
certain portion of the body of knowledge of a profession is stable and forms a stable core 
(McConnell 2002), containing knowledge which will still be relevant after decades. The 
rest of the body of knowledge contains knowledge that has not been established and can 
still be transforming rapidly (Fig. 2). 
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Fig. 2. a certain portion of the body of knowledge of a profession is stable and forms a stable 
core (Adopted and modified from McConnell 2002). 

The definition of generally recognised knowledge by Project Management Institute 
(PMI 2000) seems appropriate for Testing BOK as well:  

“Generally Accepted means that the knowledge and practices described are 
applicable to most projects most of the time, and that there is widespread consensus 
about their value and usefulness. Generally accepted does not mean that the 
knowledge and practices described are or should be applied uniformly on all 
projects; the project management team is always responsible for determining what 
is appropriate for any given project.”  

3 Testing  

“The range of testing projects has no clearly defined boundaries, and can include 
anything from the application of simple techniques to the development of new 
methods for testing products or parts” (CIRAS 2004). 

Testing or test engineering as a profession is a wide concept and has not been defined 
clearly, although there are numerous subjects which are being tested. Testing 
professionals are involved in various different activities during the lifecycle of these 
subjects, and the testing process can have various different goals. Testing research is 
conducted at many institutions and area specific testing related writings are available, 
thus a comprehensive testing theory does not exist. A non-exclusive definition for testing 
is needed now when the general understanding over significance of testing is increasing. 

It is challenging to define testing due to the difficulties of finding any comprehensive 
information of testing in general, the majority of available material being software testing 
related. Yet the development of testing from the early days of “ad-hoc”-based error 
guessing at the end of development lifecycle (Drabick 1999) to today’s variety of 
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reference texts on software and system testing (e.g. Beizer 1984, 1990, 1995, Cho C-K 
1993, Deutch 1982, Herzel 1993, 2004, Pol et al. 2002, Pyhajarvi et al. 2003, BCS 
SIGIST 2001), shows that there have been increasing interests in testing. However, most 
importantly something is missing, something which could help to focus, as it is too easy 
to get lost in the jungle of testing related reference material. Some form of a guide to the 
testing profession is evidently needed.  

During this study a variety of testing related material was examined in the hope of 
finding an appropriate definition for testing or at least understanding the boundaries. It 
was concluded that there is no comprehensive common language existing for testing 
related issues, thus there might be a need for this. A requirements definition for testing is 
clearly needed, which expediently can be generalised, yet something that is understood as 
testing. This has been the basis when choosing the most appropriate definition to be used 
from the viewpoint of this study by Jokinen & Määttä (2005): 

“Testing is a process of performing planned, prepared and controlled activities to 
evaluate the uncertain quality level of the object or/and processes, assisting to 
determine whether those meet the requirements or/and the specifications set prior 
test”.  

4 Testing Body of Knowledge (TBOK) 

“Knowledge management becomes the conscious strategy of putting both tacit and 
explicit knowledge into action by creating context, infrastructure, and learning 
cycles that enable people to find and use the collective knowledge” (O'Dell et al. 
2000) 

Even though the knowledge exists and testing has been carried out for various different 
purposes ever since any products or services have been provided, there has not been any 
known attempts of combining the core knowledge to a manageable document, a ‘guide’, 
which would provide an easy access to the commonly accepted knowledge of testing. 
There is no existing definition for TBOK, accepted or provided by any professional body. 
However, by deriving the description from the PMBOK (PMI 2000) makes it easier to 
understand the idea behind having a TBOK. 

This definition is as follows: TBOK Guide – could describe Testing Body of 
Knowledge as “an inclusive term that describes the sum of knowledge within the 
profession of testing/test engineering. This full body of knowledge includes knowledge of 
proven, traditional practices, which are widely applied, as well as knowledge of 
innovative and advanced practices, which may have seen more limited use. The full body 
of knowledge concerning testing is that what resides with the practitioners and 
academics that apply and advance it.” 

At a first glance is seems like it would be essential to be able to define the term 
‘testing’ before assessing the possible need for Testing Body of Knowledge. 
Nevertheless, this unawareness is in fact one of the main motives for the need for ‘a 
guide to Testing body of Knowledge’. This same unawareness and difficulty of 
pinpointing to any single suitable direction to find more comprehensive information 
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about testing also justifies the first four of the five main objectives, which were the base 
of SWEBOK; “1. Promote a consistent view… 2. Clarify the place – and set the 
boundary with the respect of other disciplines… 3. Characterise the contents of the 
discipline. 4. Provide a topical access…” (Abran et al. 2001). These objectives are 
directly applicable for TBOK as well.  

A guide to Testing Body of Knowledge will be the first point of exposure when 
increasing the understanding of the testing profession. This basic structure will include 
describing and defining key terms, describing the environment in which testing is usually 
performed, describing testing processes and their interactions. The basic structure, the 
testing context, will introduce and describe testing processes from start to finish by 
showing inputs/outputs, tools and techniques and show the interrelations of these 
processes. This context will also include any stakeholders’ perspectives, external 
influences, key management issues and interactions of various elements of testing. The 
other existing BOK’s use the term knowledge area (KA); these knowledge areas of 
unique or nearly unique information will provide the structure for the guide, and the 
guide will recognise the main KA’s of testing profession and show their interactions.  

Fig. 3 presents issues supporting a guide to TBOK. The benefits of having a guide to 
the core of professional body of knowledge can be concluded under three topics; ethics, 
standards and accreditation. Ethics would distinguish the characteristics of a practising 
professional. Standards would define the content and structure of the Testing Body of 
Knowledge, and Accreditation would be achieved through recognition of professional 
attainment and would be visible by recognition of the quality of programs provided by 
educational institutions. This could eventually lead to certifying people as testing 
professionals by recognising the professional qualifications of individuals.  

TBOK Pros 
Removes Unawareness 
Easier Understanding of Testing 
Promotes Consistent View 
Clarifies the Place and Sets Boundaries  
Characterises the Contents of Testing 
Provides a Topical Access 
Common Language and Terminology 
Helps Classifying Jobs 
Transparency 
Supports the Improvement of Testing Maturity 
Leaves the Door Open for Possibilities 

Fig. 3. Issues supporting TBOK. 
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5 TBOK Contents 

To be able to consider TBOK any further, one has to be able to define the core 
knowledge of testing to a topical level. SWEBOK Provides a good starting point for this 
as one of its Knowledge Areas is Software Testing (Fig. 4).  

The topical formation from the SWEBOK can be generalised and used as a starting 
point for TBOK Contents. The generalisation is to avoid making exclusions and creating 
boundaries between different types of testing. The presented topical formation was 
generalised and combined with other information derived from all the studied material, 
eventually proposing a core structure for TBOK (Fig. 5). The presented topical formation 
was built on the understanding obtained by listing all the testing related articles published 
on four testing related journals during the 21st century (The Journal of Software Testing 
Professionals; Journal of Electronic Testing; Software Testing, Verification and 
Reliability; and Better Software Magazine). The presented themes matured slowly, this 
process also includes an understanding obtained from a study by Martinez (2005). Some 
of the presented themes were also present on the SWEBOK, such as management and 
tools & methods, but missing from the software testing contents and presented separately 
due to the different purpose of this particular Body of Knowledge. 

Fig. 4. Software Testing Contents (Abran et al. 2001). 
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Knowledge areas can be added, should something essential be missing, or should 
some of the sub-levels require more attention. The proposed content for TBOK is a 
suggestion and may have some overlapping and require some minor adjustments. 
Nevertheless, the main intention is to clarify the concept. 

TBOK should be divided into Knowledge Areas as presented for the proposed 
contents.  

Each Knowledge area will have their own chapter in the guide to TBOK, including an 
introduction, sub-levels written in a desired format, including generally recognised 
knowledge and linking to more advanced testing practices. Ideally, these knowledge areas 
would not be decided by a single party, but a suitable authority consisting of specialist 
representation from different fields and industry. This way, the product (TBOK) could 
have as wide acceptance as possible. However, the chosen approach used for the creation 
may influence this and the acceptance may need to be obtained as an afterthought.  

Nevertheless, testing BOK should introduce organisations; to possible testing policies, 
which could be integrated into the organisations culture, to introduce test planning, for 
advice about documentation of these plans, for discussion about possible test objectives 
and goals, for test resource allocation, test design, test cases, test schedules, test costs and 
tasks and so on. All this should reflect the risks, time and resources.  
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Test life cycle should be introduced in relation to product life cycle, with relevant 
activities, such as test planning, reviews, test design, maintenance of test product and so 
on. Test team should be introduced and relevant support for it should be addressed. 
Instructing, training, educating and motivating test staff should be addressed. Test Process 
improvement could be addressed to a degree, thus should be considered which parts 
belong to CMMI (Capability Maturity Model Integration) and which to BOK. 
Measurement or test related metrics should be defined, with regards to data collection and 
analysis, and relevant support tools. Tools in general should be covered so that the types 
of generally used tools would be introduced, with suitable explanation to which activities 
they are used and in what sense. Static methods should be introduced with introduction to 
the respective generally accepted methods. Methods used for controlling and tracking 
should also be addressed. Statistical methods used for quality control should be addressed 
as these can be easily linked to process capability and so on. 

In addition, it is important to consider whether a guide to testing body of knowledge 
would be adequate to respond to rapid technological developments and how this could be 
managed. The variety of different testing activities and changes in needs generate their 
own challenges, which has to be solved and managed. 

6 Discussion 

Testing is a vital part of product development and the entire innovation cycle, yet it is not 
easy to obtain general understanding over this function. Testing has strongly 
compartmentalized, and is often seen as SW (software), V&V (verification and 
validation), electronics testing and so forth. Nevertheless, an approach that integrates the 
whole is required to manage testing over the value chain.  

Testing Body of Knowledge (TBOK) is a guide that contains the most essential 
knowledge of testing or test engineering profession. This guide is yet to be constructed. 
TBOK will allow better understanding and appreciation of testing, bringing the 
knowledge to the big audience, aiming to increase the interests towards testing activities. 
TBOK provides support for a more effective application of testing from the business 
perspective by taking a step towards strategic management of testing. 

There is a clear indication of an apparent need for a guide to TBOK. The realisation of 
the importance of testing as a function is another important insight of this study, where 
the importance of testing can be compared to the one of quality. 

On the other hand, testing is a wide concept, which makes it difficult to see whether 
there is a red line connecting all different types of testing, a red line which is the core 
testing knowledge. It might also be difficult to gain the commitment and consensus 
among different representative groups from various areas of testing. Without a doubt, this 
guide would be a challenge to write and maintain so that it would distinguish routine 
elements from any innovative practices and would please as large audience as possible.  

This study presents a vision based mainly on testing related research. Essential further 
development is to study the educational side of testing, what type of testing related 
training and curriculum’s are available, and what could be learned from these. In 
addition, the presented ideas can be deepened and derived further. 
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This paper presented a proposal for the contents of TBOK, to open the discussion and 
act as an initiative for refining this idea further. In addition, this study provides support to 
increase the interest, appreciation and understanding of testing within the entire testing 
lifecycle. This paper also supports augmented cooperation and the organisation of 
knowledge within the testing field, to allow more effective application of testing from the 
business perspective. It is vital to highlight the increased importance of testing.  
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Abstract 

In this paper we present our studies related to the elderly people’s needs for smooth 
travelling experience within two projects. In these projects we have addressed strong 
human-centred design (HCD) approach and used scenarios as a design and an innovation 
instrument in the very early phase of concept definition and user requirements capture 
process. This paper describes the refined scenarios and the results based on our scenario 
evaluations concerning future applications of technologically enhanced travelling 
experience. The results clearly bring up user requirements and needs for better travelling 
experience that could be fulfilled by utilising new technology and services. The basic 
user requirements for elderly travellers do not differ much from the requirements of other 
user groups. However, the more specific design of the applications for elderly citizens 
must take into account some special requirements and needs of this particular user group.  
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1 Introduction 

The new information technology is utilised in our everyday living environments in 
increasing speed. Mark Weiser’s vision of ubiquitous computing and ambient intelligence 
is almost reached but the next step of his vision, calm computing, has not been 
proceeding that much (Weiser 1991, Weiser & Brown 1995) Computing applications that 
would support human living and everyday tasks without demanding too much effort from 
the user and/or disturbing him are still rather rare. Even though research in the area of 
smart environments is expanding fast, the development of design approaches, other than 
technology-driven ones, is still in its early stage. The methodologies commonly used in 
designing and evaluating information and communication technologies have been rather 
goal-oriented, but new approaches and methods have been introduced and tested along 
the way. Design principles for smart environments have been published, but in these 
statements the technological issues are also emphasised to a greater extent (e.g. Coen 
1998, Holmquist et al. 2004, Remagnino et al. 2005, Cook & Das 2005). More profound 
co-operation between different designers, developers, researchers and potential users of 
new technologies is needed in order to put forward new theories and methodologies that 
will help to develop solutions that naturally support people in their living environment 
and take into account both the complexity of the systems and technological aspects as 
well as social, ethical and cultural issues. (Ikonen 2006) Moreover new technologies may 
offer new possibilities for user driven innovation and democratizing the innovation while 
it is often brought out that users can customize their services and appliances more freely 
in these future smart environments (e.g. von Hippel 2005). 

1.1  Scenario- based design as an approach for user driven evaluation 
and innovation of new applications 

Scenarios have been used in Human Centred Design of computing applications and they 
seem to be especially useful and popular when designing Smart Environments and 
inventing new possibilities to utilise new technologies in our living environments. (e.g. 
Carrol 1995, Rosson & Carrol 2002, Strömberg et al. 2004) Complicated technological 
systems can be laid aside when using scenarios to describe the future possibilities from 
the user’s perspective. Scenarios have also been used very often in future oriented 
projects because, after all, they offer natural expression (language) of the planned system. 
In these scenario-based design studies of ambient intelligence, negative sides of future 
computerised environments have also been brought out. The user representatives 
commonly express fears that are related to the future technologies. Privacy and security 
are probably the most common issues when talking about future ubiquitous computing 
environments (e.g. Norman 1998). Furthermore, issues (also expressed by researchers) of 
loss of work related to the loss of skills and communication due to the exhaustive 
automation are frequently discussed. Loss of control and identity are also features that 
have been expressed by user representatives and researchers (Leal 1995). These kinds of 
fears raised by new technology coupled with bad previous user experience of computer 
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technologies can easily lead to technophobia, which is one of the reasons for increased 
opposition towards implementation of new technologies and services. 

Product development process is a cycle where scenarios in general can be utilised in 
many ways. During the early phases of the design process scenarios can for instance 
consolidate different stakeholders' view of the project and the future. This scenario usage 
refers to future studies where scenarios are used for predicting the possible futures in 
various areas. Scenarios can further be used to build up a common vision or a starting 
point for the forthcoming activities and procedure in the system development project. In 
this way scenarios are applied as a tool to assemble a common picture of the project’s 
goals and aims as well as possibilities and limitations of the work to be done. (Ikonen 
2005.) 

Scenario building is a way to generate design ideas for new products and to identify 
potential user groups and contexts of use for the product. The design team can generate 
one or more ideas (or system concepts) for the new system. The most feasible concepts 
can then be selected for further elaboration toward user and application requirements 
specification. The value of scenarios is that they make ideas more concrete and describe 
complicated and rich situations and behaviours in meaningful and accessible terms. 
(Ikonen 2005.) 

As a design instrument scenarios are stories about people and their activities in a 
particular situations and environments (contexts). Scenarios can be textual, illustrated (for 
example picture books or comic strips), acted (for example dramatised usage situation) or 
filmed (for example videos) descriptions of usage situations. The users in these 
descriptions are usually fictional representatives of users (personas) but might also be the 
real ones. (Ikonen 2005.)  

Scenarios have been used actively in system design in past decades (Weidenhaupt et 
al. 1998, Jarke 1999, Rosson & Carroll 2002, Hertzum 2003, Sotamaa & Ikonen 2003). 
Besides using scenarios as a design tool for product development, scenario-based 
methods have often been used to enhance user involvement to design e.g. system, 
appliances or work (Löwgren 2004, Bodker & Iversen 2002, Strömberg et al. 2004) Go & 
Carrol (2004) have distinguished four different areas that have had a rather different 
approach and purpose for using scenarios in design: strategic planning, human-computer 
interaction, requirements engineering, and object-oriented analysis/design. In Mimosa 
and Nomadic Media projects we have tried to integrate these approaches for the design of 
AmI solutions. Our starting point is more technology driven than user driven but still our 
goal is to involve users strongly to the whole cycle of product development. (Ikonen 
2005.)  

The strong user involvement in the early concept definition phase enables us also to 
look for user driven innovations for a particular contexts and applications. In fact we see 
that Human-Centred Design process and professionals enabling user involvement to the 
technology development makes possible the innovation democratizing stated by von 
Hippel (2005):  

“When I say that innovation is being democratized, I mean that users of products 
and services—both firms and individual consumers—are increasingly able to 
innovate for themselves. User-centered innovation processes offer great advantages 
over the manufacturer-centric innovation development systems that have been the 
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mainstay of commerce for hundreds of years. Users that innovate can develop 
exactly what they want, rather than relying on manufacturers to act as their (often 
very imperfect) agents. Moreover, individual users do not have to develop 
everything they need on their own: they can benefit from innovations developed and 
freely shared by others.” 

1.1.1  Project descriptions 

Ambient intelligence (AmI) will evolve into a new high-volume, fragmented market. The 
service value network for AmI contains several players. AmI becomes reality after a 
careful and a widely accepted definition of several open interfaces in hardware, software, 
protocols and user interface paradigms. These facts are recognised and fully taken into 
account in the MIMOSA and Nomadic Media visions of AmI. In these visions, personal 
mobile devices act as the principal gateway to ambient intelligence. Mobile devices 
provide trusted intelligent user interface and a wireless gateway to sensors, networks of 
sensors, local networks and the Internet. (Mimosa 2006, Nomadic Media 2006) 

Our aim in two projects, Nomadic Media and MIMOSA (Microsystems Platform for 
Mobile Services and Applications), is to make ambient intelligence reality and to design 
applications, services and solutions that naturally support humans in their everyday lives, 
following the ideas of calm computing and design for all. In both projects elderly people 
have been identified as one of the most potential user groups for new applications and 
services. In Nomadic Media project (Nomadic Media 2006) we aim to develop 
innovative solutions that will allow consumers to use the devices that best suit them in 
respective time and place. The solutions should adapt more readily to people’s personal 
preferences and needs, be enjoyable to use, and provide low-entry thresholds for all 
sections of society. In MIMOSA project (Mimosa 2006) the main focus is the 
development of novel low-power microsystems to create the MIMOSA technology 
platform. MIMOSA achieves this by developing a personal mobile-device centric open 
technology platform to ambient intelligence. Microsystem technology is the key enabling 
technology for realising the MIMOSA platform due to its low-cost, low power 
consumption, and small size. (Mimosa 2006, Nomadic Media 2006.) 

The design approach of both projects was strongly human-centred. The HCD process 
starts with a definition of target users and contexts of use. Although we all have some 
kind of picture in our minds about possibilities and restrictions of utilising different 
technologies in different kind of environments, as designers we have to verify our ideas 
based on real world experiences. In order to make sure that the Nomadic Media and 
MIMOSA technologies can answer to the distinct needs of different user groups and 
application developers, the usage contexts were studied and the future oriented scenarios 
were discussed in focus groups. 
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2 Scenario evaluations 

In both projects scenarios were used as descriptions of usage situations in selected 
application areas, and they also describe the common vision of the project: (1) What 
could different technologies provide to the end user and (2) how will the technology look 
and feel in different everyday situations. Scenarios are also used as a design instrument in 
the human-centred design (HCD) process of Nomadic Media and MIMOSA technology 
and applications (Rosson & Carrol 2002). The scenarios will be updated throughout the 
projects, based on technology development and continuous user feedback. 

The main method of the early context requirement phase was scenario evaluations 
with application developers and end users. The scenario material including texts and 
visualisations was delivered to the focus group participants beforehand. Focus groups are 
structured group interviews and are nowadays used as a user study method in the early 
product development phase. One group includes normally from 4 to 8 participants and 
two to three evaluators. The method inexpensively and quickly reveals potential user 
group's desires, needs, experiences, motivations and values (Kuniavsky 2003). The 
acceptance of the concepts described in the scenarios is evaluated and the users can 
present new ideas for improving the concepts or even invent new ones. The multiple-
choice questionnaire is usually used to collect accurate and non-interpretative data in 
order to compare the evaluations carried out in different sessions. 

The initial scenarios were produced with the contribution of all partners, both 
technology and application developers. First, preliminary scenarios were collected by e-
mail. Second, the scenario ideas were analysed and refined and new scenarios created in a 
MIMOSA scenario workshop with partners. These scenarios were later analysed to 
identify usage and application requirements, which lead to some refinements in the 
scenarios. 

The scenarios were studied with potential user groups, which consist of two kinds of 
users: possible end users of the planned scenarios and application field experts, such as 
doctors, nurses, professional athletes and trainers. In some groups (e.g. sports) we also 
had designers of current and future applications. The scenarios were given to the 
participants before the group discussion session, so that they could get acquainted with 
them. Photographs or drawings of usage contexts pictured scenarios in user evaluations. 

The main evaluation method was focus groups, which refers to structured group 
interviews. Focus groups are widely used as a user study method in early product 
development phases. The method inexpensively and quickly reveals potential user 
group's desires, needs, experiences, motivations and values. In group discussions several 
interviewees (around 4 to 8) are participating to the interview situation. Two to three 
evaluators participate in the interview: one as a moderator (interviewing and going 
through the material with the participants) and the other(s) as observer(s) taking notes. 
The discussions are audio or video recorded so that the discussion can be thoroughly 
analysed afterwards. The groups can be composed either of one homogeneous target 
group (e.g. elderly skiers) or a discussion group may consist of different kinds of end 
users and experts, like elderly people, single parents, youngsters and a doctors.  

As an example of the procedure of the scenario evaluations, in the Mimosa 
evaluations, the group discussions was performed according to the following procedure 
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The scenarios to be evaluated were posted to the participants two weeks before the 
discussions. The participants were given instructions to become acquainted with the 
scenarios before coming to the group discussion. The actual discussion situation 
proceeded in three phases. First, the participants were shown the scenarios one by one. In 
addition we had some examples of the outlook of the user interfaces for some usage 
situations. The moderator verbally explained the main aspects of each scenario. The 
participants discussed of each individual scenario in a freeform manner and also guided 
by some scenario-specific questions presented by the moderator. Second, after showing 
all the scenarios, the group discussed all scenarios in general.  

Third, the participants were asked to fill a questionnaire form consisting of six 
statements on each scenario. The statements considered the credibility, ethicality, 
pleasurability, usefulness, usability, and adoptability of the service described in a 
scenario. The participants individually evaluated the statements on a five-grade Likert 
scale, according to how well the participant agreed with each statement considering the 
particular scenario. Altogether, the group discussion procedure took ca. two hours per 
group. 

In the analysis of the statement evaluations, the degree of agreement of each statement 
was averaged over participants for each scenario. The agreement measures were then 
converted to a -50/50 scale, in which values close to -50 indicate strong disagreement and 
values close to 50 indicate strong agreement. The values close to zero indicate 
uncertainty of the value of a scenario. In addition, the statement measures were averaged 
over all statements for each scenario to obtain a single measure of “goodness” of a 
scenario, according to which the scenarios were ranked. In the Nomadic Media project 
we had slightly different kind of procedure due the materials (video scenario) and 
different kind of questionnaire form.  

3 Scenarios of technologically enhanced travelling 
experience 

In both projects travelling is one of the usage contexts among other selected application 
areas. In the Nomadic Media project the travelling part of the scenario was separated 
from the whole scenario for its own evaluation session. The plot of the “At the airport 
scenario” is the following:  

− On the way to the airport: Traveller can send a link to the file to his friends, to let 
them know he’s on his way. Using mobile device by voice control. 

− Arriving and being at the airport: The airport system welcomes person and provides a 
link to further details. Information of his flight, map guidance to the airport services, 
public screen usage for the information, service orders and confirmations. Automatic 
identification of the user in using different services and devices (Fig. 1). 

− Boarding: information of the boarding and guidance to the gate, both in the public 
screen and in the mobile device. Traveller’s automatic identification at the gate and 
automatic switch to the flight mode. 
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Fig. 1. In the Nomadic Media scenario the traveller is walking by the public screen. 

In the Mimosa project one part of the health care scenario cluster dealt with 
technologically enhanced travelling experience. The title of the scenario was “Travellers’ 
health care on holiday – extended family going to ski resort” and it described Mimosa 
technology based solutions. The main parts of the scenario are:  

− Smart plaster in diabetes care during the trip: The Smart Plaster analyses the glucose 
level of the blood sampled by micro needles of the plaster (Fig. 2). This information is 
sent via Bluetooth to a mobile phone (or possibly some other device). The mobile 
phone warns if the blood sugar level starts to be seriously offset. In addition, the 
information is sent to a server which stores the data for later analysis. 

− Pharmacy services in foreign country: Prescriptions in mobile terminals, in pharmacy 
easy to find the right medicine because there are intelligent tags on medicine 
packages. Personalised ads and offerings. 

− Grandpa's accident at the ski resort: Medical record in mobile terminal, medical 
record transfer and translation. 

− Grandpa's follow-up monitoring after the accident: body temperature, blood pressure, 
ECG rhythm, body liquid and oxygen saturation, smart plasters with necessary 
sensors, automatic measurements and data delivery. 
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Fig. 2. The Mimosa scenarios were visualised by comics and pictures. 

In Nomadic Media we had three different sessions (Spring 2004) with the “At the 
Airport scenario”. In the first focus group the participants were five research scientists 
working at VTT Information Technology, aged from 29 to 40 years and in the second four 
students, aged from 21 to 28. The third focus group (Fig. 3) consisted of eight elderly 
people, aged between 57 and 71 years.  

In Mimosa scenario evaluations (Summer 2004) in Finland we had altogether twelve 
participants during the four interview sessions (Fig. 4). The participants were from 27 to 
64 years old, nine women and three men. Five of the participants were over 50 years. 
Most of the participants in the discussions had either professional competence or they had 
their own experiences in dealing with chronic illnesses like diabetes. 

 
 

 
 

Fig. 3. Nomadic Media scenario evaluation at "Mummon kammari" ("Grandma's Place"). 
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Fig. 4. Mimosa scenario evaluation session at "Mummon kammari" ("Grandma's Place"). 

4 Design requirements for the technologically enhanced 
travelling experience 

4.1  User requirements for the airport context 

The Airport part of the scenario was commented to be suitable for the purposes of 
business travellers, not so much for ordinary people travelling in the economy class. As 
the scenario is presented in the point of view of a single traveller, the needs of group 
travellers might differ from services introduced in the scenario. However, e.g., a group 
leader might benefit from services related to e.g., localisation of the travellers and 
traveller information of the group. 

Usage of a public screen that is used by multiple users at the same time was also 
discussed. All relevant information provided by the airport system should be available by 
ones own mobile device. In case one does not have any mobile device the public screen is 
a good alternative for e.g., a welcoming message. The users said they would like to 
transfer the session from the public screen to the mobile device e.g., when managing 
personified content. It should also be taken care of that charging the battery of the mobile 
device can be made at the airport as the devices play such a big role in the successful 
travelling. The charging points could be at arm rests of the chairs, for example.  

Most of the focus group (94%) attendees found the localisation of the user important. 
Also, the automatic identification of the passenger and a welcoming message on the 
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mobile device when arriving at the airport was appreciated (65%). Automatic recognition 
of the passenger at the gate and switching to the flight mode were considered valuable as 
well. Most of the attendees found the personified sales offers on the public screen quite 
useless (63%). On the other hand the personified sales offers on one’s mobile device were 
found useful (65%). Airport guidance both on the public screen and the mobile device 
was highly valued (100%). Personified flight information was welcomed on the mobile 
device among all the participants. It was not so much appreciated on the public screen by 
the younger participants but very much accepted by the elderly.  

The concept should be developed considering the needs of various user groups. This 
means that e.g., multimodal solutions should be preferred in the interface design. For 
example, when using the public screen or the mobile device the user should have the 
possibility to modify the font size according to her/his personal needs. According to the 
elderly people there should also be alternative services (e.g., information desks) available 
for those people who do not want to use the technology. Also, the ethical issues have a 
great value. The elderly people emphasised the independency of the users. They want to 
have the freedom to make their own choices and not the machines to think on their 
behalf. 

The focus groups were afraid that the price of the flight would increase if all the 
services are included. Some services (e.g., possibility to choose menu, personal guidance 
on mobile device) could be included in the price of the flight assuming that the price 
would be only a little more expensive than a normal flight. Especially elderly people 
would be willing to pay extra for reasonable customized services 

4.2  User requirements for the health care during the trip 

According to the questionnaire the smart plaster in diabetes care was seen as a useful and 
a credible solution. Ethically the solution was not commented to be problematic in 
general. Elderly people and children were the most potential user groups mentioned for 
this kind of application. However, the smart plaster also raised lots of questions among 
the participants. It was brought up by the experts that additional medical innovations are 
needed to get the insulin into a smaller size for the smart plaster dosage system. The 
ruggedness and outlook of the plaster was also discussed.  

It was commonly brought up that the reliability of the medical systems must be 
preserved. For example, the medication must always be double-checked, so that he client 
gets surely the right one. The price of this kind of service was assumed to be high at first. 
It was however pointed out that this kind of a solution should be available for anyone in 
need. 

In the “Pharmacy scenario” it was brought up that prescriptions and product 
specifications are usually too complicated for an ordinary customer. Combined effects of 
drugs are also a huge problem. Allergies should be taken into account as well. A mobile 
phone equipped with person's medical and health information and a capability to check 
the suitability of different medications was highly appreciated. 

“Grandpa’s accident scenario” was commonly accepted. The mobile medical record 
was commented to be extremely important. Access to mobile medical records by medical 
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personnel in emergency situations was approved. The First-aid personnel need to have 
automatic access rights to medical records and the user should give permission for this in 
advance. It was also commented that the system should be reliable in all situations. 
Surveillance, monitoring, privacy and safety issues divided the attitudes of the 
participants. For some people too much surveillance may cause stress but for others 
surveillance might reduce it because of the feeling of safety. 

“Grandpa’s follow-up monitoring” was approved generally as a credible, enjoyable 
and useful scenario. However the terminal (mobile phone) described in the scenario was 
questioned because in a bathtub or sauna you can't have your device with you. It was also 
commented that if the phone is the terminal then carrying the phone must be made 
tempting. For example elderly people could be provided with favourite television shows 
on the device so that they would familiarise themselves with the device. The automatic 
vs. manual sending of personal information divided the opinions of the participants. 
Some commented that the user should be able to control the measurement time so that the 
blood pressure or pulse would not be measured in e.g. intimate situations. Remote 
monitoring in contrast got quite uniform acceptance. It was commented how important it 
is that the measurements are made during normal activities but without harassing the user 
constantly. 

5 Conclusions 

The needs and desires of the elderly do not differ very much from the other user groups’ 
opinions. The solutions for the health care area are in general widely approved. However, 
the elderly people were seen as the most potential user group for this kind of services and 
applications. Some thought that the elderly people might be avoiding e.g. travelling 
because of the inconvenience of medical care during long trips. New solutions that make 
travelling experience more comfortable and safer would encourage especially those 
people who have or are likely to have problems related to their travelling. 

Customised and personified services and applications are clearly needed for the 
segmented user groups. Travellers with special needs are willing to pay some extra for 
these services. Same services and applications should be made easy to customise and take 
in to use for different kind of user groups and in different usage contexts. From a 
methodological point of view we noticed in both projects that added more versatile 
results were achieved with a wide range of users as evaluators of the same specific 
scenario.  

Based on our experiences scenarios work well and are a flexible method to be used in 
various ways in technology development projects. Scenarios offer a perspective to the 
understanding of human behaviour when there is no technology or application in the 
mind of designers and they help the potential users of a new technology to evaluate the 
concepts described in the scenarios. Furthermore scenarios work as an input for potential 
users and help them to improve the described scenarios or they can innovate even totally 
new possibilities for the technological development behind the scenario-based design. 

Scenario-based design fits also very well for the design of Ambient Intelligence (also 
called as Ubiquitous or Pervasive Computing or Digital Life). The design of smart 
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environments is very complicated. The main challenges for the current design include 
many users, systems, devices and others in the same usage context, changing contexts 
and moving users. With various usages of scenarios in design of Ambient Intelligence one 
can flexibly piece together the most suitable parts needed to be taken into account for the 
specific task in question.  

Scenarios are already quite widely used in designing future applications. However the 
method still needs to be validated and developed to be even more easy to use and more 
applicable for the particular needs of the research and development projects. One of the 
specific needs is to use scenarios even more explicitly as a starting point for the user 
driven innovation and especially when the target groups of the research are elderly or 
children.  
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Abstract 

This paper focuses on the emerging business paradigm; agility, which addresses new ways of 
running businesses and deploys a market-driven innovative capability, which will be the main 
source of competitive advantage in the future. The objective is to provide a new approach for 
SCM and present a new business model; agile enterprise, which is simultaneously market 
sensitive, virtual and network-based, and demonstrates process integration. The agile enterprise, 
reported in this paper, is based on Internet and agent software technology, which is a new 
information technology solution and there have been only a few applications of that 
technology in the SCM area so far. This constructive study is conducted in a real life 
business network consisting of a number of small and medium-sized enterprises (SMEs) 
operating in cooperation with a large steel manufacturer. The new business model 
integrates physically dispersed individual companies and their customers to ensure that 
all the members of the network receive accurate information in a timely manner. This 
kind of sophisticated design is the basis of an enterprise’s information resources, the 
bridge between partners, the platform for knowledge management and the learning-
oriented organisation, as well as the powerful tool for promoting innovations.  
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1 Introduction 

The roots of Supply Chain Management (SCM)4 can already be seen in the book “Some 
Problems in Market Distribution”, written by Arch Shaw in 1915, who pointed out that:  

“The relations between the activities of demand creation and physical 
supply…illustrate the existence of two principles of interdependence and balance. 
Failure to coordinate any one of these activities with its group-fellows and also 
with those in the other group, or undue emphasis or outlay put upon any one of 
these activities, is certain to upset the equilibrium of forces which means efficient 
distribution…The physical distribution of the goods is a problem distinct from the 
creation of demand…Not a few worthy failures in distribution campaigns have been 
due to such a lack of coordination between demand creation and physical supply… 
Instead of being a subsequent problem, this question of supply must be met and 
answered before the work of distribution begins…“.  

However, it took about 70 years that even the basic principles of SCM were clearly 
determined. It is difficult to define the exact chronology of SCM, as it depends on the 
industrial sectors, companies, and countries, but the SCM evolution model of Delaney 
(2001) is quite representative (Fig. 1). The evolution of SCM still continues and SCM is 
being architected from many directions as today’s best companies search for fresh 
strategic business philosophies enabling them to leverage the value-generating processes.  

As SCM, as well the business paradigms differ during the decades. Earlier, the 
paradigms where business was managed were scale, cost (productivity), quality and time 
(delivery speed and reliability), whereas today, as the rate of product change and product 
introduction increases, flexibility and rapid innovation are more critical capabilities than 
ever before (e.g. Håkansson & Persson 2004). Success today is based on creating and 
exploiting knowledge and innovation faster than competitors, and the economic value has 
shifted towards intangibles and, in particular, towards increasing value by incorporating 
knowledge into services and products (Auckland 2000). The emerging business paradigm 
agility addresses new ways of running companies to meet these challenges, and deploys a 
market-driven innovative capability, which will be the main source of competitive 
advantage in the future (e.g. Gunasekaran & Ngai 2005, Kidd 1994).  

This paper presents an innovative approach for SCM evolution called agility and 
provides a new business model, called agile enterprise. Developing an agile enterprise 
does not mean small-scale continuous improvements, but radical changes - an entirely 
different way of doing business. Such changes are not easy to manage, however the 
challenges are huge. Especially with advanced information and communication 
technologies (ICT), such as the Internet and other web technologies, companies create 
new opportunities to rethink business processes, business models, and relationships along 
a supply chain so that roles and responsibilities of supply chain members may change, 
thus improving the overall supply chain efficiency.  

                                                           
4 Supply Chain Management (SCM) is the integration of key business processes from end user through original 
suppliers that provides products, services, and information that add value for customers and other stakeholders 
(Cooper et al. 1997, Lambert et al. 1998) 
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The need for agility for competitiveness has traditionally been associated with the 
industries that provide and manufacture innovative products, such as high-technology 
industry characterized by shortened life-cycles, a high degree of market volatility, 
uncertainty in demand, and unreliability in supply. Similarly, traditional, more slow-
moving industries face such challenges in terms of requirements for speed, flexibility, 
increased product diversity and customization. The need for agility is becoming more 
prevalent. These demands come, typically, from further down the supply chain in the 
finishing sector, or from end customers (Oleson 1998). Some traditional companies have 
already adopted elements of agility because the realities of a competitive environment 
dictate these changes (e.g. in sectors such as automobiles, food, textiles, chemicals, 
precision engineering and general engineering) (Christian et al. 2001, Oleson 1998). 
According to Christian et al. (2001), this is, however, usually outside any strategic vision 
and is approached in an ad-hoc fashion. 

This study is undertaken within the steel manufacturing network in Northern Finland. 
The case business network is undergoing a shift from mass production towards customer-
oriented project business, where quick response is the priority and agility is recognised as 
the facilitating factor. The attempt is to find a new ways for cooperation in order to 
respond quickly to changes in market demand and to meet customer requirements faster 
in terms of changes in product volume, variety or mix, and doing so without losing cost-
efficiency.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 1. Evolution of SCM - shifting competitive paradigms (modified from Wilson & Delaney 
2001). 

Finished Goods Inventory 

Demand Forecasting 
Purchasing  
Requirements Planning 

Manufacturing 
i

Production Planning  

Warehousing  

Materials handling  

Industrial Packaging 

Distribution Planning 
Order Processing 

Strategic Planning 

Transportation 

Customer Service 

Information technology 
Marketing 
Sales 

Materials 
Management 

Logistics 
Management 

Physical 
Distribution 
Management 

Supply 
Chain 

Management 

                                to 1960    1980                1990                     2000 

    SCALE   COST          QUALITY    TIME      AGILITY 

Productivity    Reliability        Delivery Speed          Flexibility           Innovativeness 



 

 

80

 

2 Literature review 

Agility has been expressed in different ways. First, agility has its roots in time-based 
competition (Stalk & Hout 1990), and fast-cycle innovation (Tidd et al. 1997), and it is 
built on a foundation of some, but not all, of the practices common to lean thinking 
(Womack et al. 1990). Second, agility has been introduced as a total integration of 
business components (people, technology, and other organization and business elements) 
(Kidd 1994, Montgomery & Levine 1996). Third, agility has been represented as the 
flexibility of the above-mentioned business components working towards a common goal 
(Christopher & Towill 2001, Montgomery & Levine 1996, Goranson 1999). Moreover, 
some other expressions such as concurrency, adaptability, use of information systems and 
technologies, and diverse combinations of all these above mentioned have been used in 
defining agility (Kidd 1994). Goldman et al. (1995) determine agility quite simply: 

“Agility is the ability of an enterprise to quickly respond to changes in an uncertain 
and changing environment”. 

The main driving force behind agility is change (e.g. Kidd 1996). Change in business is 
nothing new. Throughout history, companies have always had to deal with continuous 
changes in their business environment in order to remain competitive (e.g. Drucker 
1968). Significantly, change is occurring faster and more unexpectedly than ever before. 
Surviving and prospering in these turbulent situations is possible if companies have the 
essential capabilities to recognize and understand their changing environments and 
respond in a proper way to every unexpected change. The ability to respond appropriately 
to changes is only achieved by changing the way companies look at their business and at 
their relationships with customers, suppliers, and competitors. (Goldman et al.1995)  

Agility, on the one hand, is the ability to quickly respond to changes in an uncertain 
and changing environment, but on the other hand agility is a way of even bringing about 
changes that are favourable to the organization (Sharifi & Zhang 2001). In a business 
environment that is characterized by stability, certainty and predictability, i.e. where 
structural change is slow or negligible, agility is of little interest. However, when 
stability, certainty and predictability give way to a regime of constant structural change, 
uncertainty and unpredictability, as is happening as a result of e-business, agility assumes 
great importance.  

Agile enterprise, in this respect, is defined as (Kidd 2001): 

“Agile enterprise is a fast moving, adaptable and robust business, which is capable 
of rapid adaptation in response to unexpected and unpredicted structural changes 
and events, market opportunities, and customer requirements. Such a business is 
founded on processes and structures that facilitate speed, adaptation and 
robustness and that deliver a coordinated enterprise that is capable of achieving 
competitive performance in a highly dynamic and unpredictable business 
environment that is unsuited to current enterprise practices”.  

Agile enterprise emphasizes the following four aspects (Christopher 2000); market 
sensitivity (capable of reading and responding to real demand), being information-driven 
(or virtual) (it involves the use of information technology to share data between buyers 
and suppliers and hence, enabling the supply chain to become demand-driven); having 
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integrated processes (achieved through collaborative working between buyers and 
suppliers: joint product development, common system design, shared information); and 
being network-based (being able to leverage the respective strengths and competencies of 
network partners to achieve greater responsiveness to market needs).  

The virtual element is perhaps the greatest innovation in agile concept, but is largely 
absent in most cases (van Hoek et al. 2001, Christopher & Towill 2001, Christopher 
2000). However, the development of ICT, and in particular, the Internet and other 
network technologies, has offered new possibilities for companies to manage their 
businesses. The global Internet economy is expected over time to give rise to increasingly 
agile practices where new supply chain arrangements are dynamically set up in response 
to changing business conditions and demands for highly customized products and 
services. In fact, the Internet can redefine the way, in which some back-end operations, 
such as product development, procurement, production, warehouse management, 
fulfilment, post-sales support and even marketing, are managed. In each process, the 
Internet can change the role and type of relationships between the various players, 
creating new organizational structures and developing new digital supply chains 
(Muffatto & Payaro 2004). The word “e-business” can be used to describe the use of the 
Internet to reach the goals of SCM (Kalakota & Robinson 1999). 

The Internet enables the use of other supporting technologies, which not only transmit 
information but also share information based on the intended meaning, the semantics of 
the data (Davies et al. 2003). One of these technologies is agent software technology, 
which has been considered as an important approach for developing industrial distributed 
systems (e.g. Jennings & Wooldridge 1998, Shen et al. 2003). Agent software technology 
is also one of the most promising technologies for SCM enabling flexible and dynamic 
coordination of distributed entities in supply chains. Firstly, the autonomous nature of 
independent agents is suitable for SCM where a single company cannot govern the whole 
supply chain co-ordination. Secondly, the “intelligence” of each agent, which is 
supported by many tools and techniques from artificial intelligence, can help the various 
planning activities in SCM. Thirdly, agents can form dynamic collaboration networks for 
turbulent supply chains through contracts or negotiations that are supported by agent 
interaction protocols. There is no one, exact and universally used definition for the term 
“agent”. The definition depends on the environment and the use of agents. The concept of 
agent is usually defined as follows (Jennings & Wooldridge 1998): 

”An agent is a computer system that is situated in some environment, and that is 
capable of autonomous action in this environment in order to meet its design 
objectives.” 

According to Papazoglou (2001), intelligent business agents are the next level of 
abstraction in model-based solutions to e-business application. By building on the 
distributed object foundation, agent technology can help bridge the remaining gap 
between flexible design and usable applications. The opportunities for using intelligent 
agents in an e-business application are enormous. For example, they can be used for real-
time pricing and auctioning, involving different parties in a supply-chain network. 
Suppliers can present their products on the Web and collect real-time price bids from 
multiple customers. Intelligent software agents can carry out work on behalf of human 
knowledge workers both on the supplier’s and customer’s behalf. A vision of how agent-
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enabled, business-to-business e-commerce could provide an unprecedented level of 
functionality to people and enterprises is described in Papazoglou (2001). 

3 Research Design 

The empirical study was undertaken within the steel manufacturing network in Northern 
Finland during the period of October 2002 and March 2006. The case network consists of 
a group of small and medium-sized enterprises (SMEs) operating in cooperation with the 
global steel corporation. Even though the steel industry is a slow-moving industry, there 
are special factors that increase the need for agility. The case network is shifting towards 
project-oriented business (ETO - engineering-to-order manufacturing mode), downstream 
(closer to customers), networking (deeper suppliers relationships) and ICT utilization 
(production automation and business-wide applications), which are the essential 
components for agile manufacturing. Communication and information sharing between 
companies is currently mainly based on mail, e-mail, phone calls or company visits that 
do not give much visibility to the supply chain. A few companies have advanced ICT 
systems, all of them point-of-solutions, and the majority have no advanced electronic 
information systems at all. Thus, there is a clear need for communication and information 
integration in the case network. The case network is discovering that ICT utilization 
brings great challenges for their virtualization purposes. Agile enterprise involves the use 
of ICT to share information between customers and suppliers. Thus, the research problem 
of this study is stated as follows:  

“How to develop an agile enterprise in the case steel network?”  

Initially, the essential principles of an agile enterprise and the nature of virtual element 
are studied from a theoretical perspective. Also, literature review related to ICT for SCM 
purpose is done to select the right technology solution for the new agile business model, 
called later SteelNet system. After theoretical review, qualitative methods such as 
interviews, observations, questionnaires, process modelling, and documents are used as 
data collection methods. Several data collection methods are essential because of the 
complex business environment and the wideness of the researched issue. The ICT 
solution needs also technological software development. 

This study has some characteristics of action research, but considering the goal of this 
research (to develop an agile enterprise); the constructive approach is chosen as the most 
suitable approach for this study. The constructive approach is a research procedure which 
produces innovative constructs, intended to solve problems faced in the real world and, 
by that means, to make a contribution to the theory of the discipline in which it is applied. 
The central notion of this approach, the novel construct, can be a model, diagram, plan, 
organization structure, commercial product, information system design, or a new agile 
enterprise, as this study reported. It is characteristic that they all are invented and 
developed, not discovered. A successful constructive research project has to produce a 
new solution to the problem in question; otherwise there is no point in going on with the 
research (Kasanen et al. 1993). Also, it has to demonstrate that the solution is novel and 
actually works in practice, even though the practical functionality of the construct is not 
self-evident. 
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One of the primary criteria for constructive research is the demonstration of practical 
usefulness, including relevance, simplicity and ease of operation by the business 
community. Kasanen et al. (1993) propose a market-based validation to assess this aspect 
of a construct and have developed a market test based on the concept of innovation 
diffusion as follows: weak market test (the construct is applied in practice), semi-strong 
market test, and strong market test (the benefits from the construct in fulfilling the 
objective can be shown). This study fulfils, at least, the weak market test criteria: at least 
one manager has decided to test the SteelNet system in a real business situation. In 
addition to that, the study partly fulfils also the semi-strong market test, because several 
company managers have made the same decision. However, the semi-strong and strong 
market tests require statistical analyses of a substantial amount of the implementation 
data. In this study, we have to be satisfied with the qualitative impressions of the end 
users gathered in interviews. The SteelNet system was also in the field-test phase during 
the period of November 2005 and March 2006. The main objective of the field test was to 
study the functionality of the ICT application, but also to collect information for further 
development and maintenance of the SteelNet system. In addition, the field test gives the 
possibility to the network participants to acquaint themselves with the SteelNet system 
and to establish a shared practice. The field test was done within three companies. 

4 New agile enterprise – SteelNet system 

SteelNet system is based on the technologies of the Internet and agent technology, In 
SteelNet system, agents are modelled based on the major functionalities of the companies 
(e.g. manufacturing, management and transportation) and they are able to communicate 
and collaborate with the agents in the other companies through the Internet. The 
aforementioned division of agent responsibilities leads to a multi-agent system, where 
each company has several agents with different objectives and which communicate with 
their counterparts in the collaborating companies as well as with the agents in their own 
company. SteelNet system, in its nature, is an open shared information system between 
multiple companies, where each company has equal rights and responsibilities in a supply 
chain and each company can act as a project owner or as a supplier to other company. In 
other words, each company can independently request quotes or make orders in SteelNet 
system, unlike traditional subcontractor systems which are typically designed for the 
focal company and for the supplier management. SteelNet system can be easily 
connected into the companies’ own legacy systems. This requirement has been 
approached in three different ways. SteelNet system can communicate with the 
company’s own ERP system by transmitting mutually agreed information, can be used 
via a web browser, while the agent container is situated in the company’s own server, and 
finally, SteelNet system can be used via a web browser, while the agent container is 
situated in the service provider’s premises. Fig. 2 presents the structure of the SteelNet 
system. The SteelNet system management takes place from service provider’s premises. 
Yet the service provider can be, for instance, the focal company of the supply network 
and no external service provider is needed.  
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Fig. 2. The structure of SteelNet system. 

In the SteelNet system, companies can do the following tasks electronically:  

− Sending and receiving tenders and invitations for tenders in the net. Controlled 
transparency needs to be taken into account (the invitation for tender is sent to all 
companies or to selective ones only); 

− Changing of tendering data into order data is possible for the network members; 
− Sending work orders to all member firms simultaneously using the Internet; 
− Follow-up of products under production is possible in different firms within the 

network in real time;  
− Centralized documentation handling for the whole network. Support for document 

handling of orders; 
− Reservation of free resources through the net. Resources can mean persons, equipment 

or services; 
− Providing usage reports for the firms: volumes of usage, usage times, services used, 

change management, etc. 

SteelNet system has special features that increase agility. The first feature for the content 
of agent-transmitted information is that it is real-time. Also, real-time information is 
available to all the companies involved in the particular project. Implementation of a 
general cross-organisational ICT system is costly, time-consuming and risky, however, 
the adoption and use of SteelNet system is easy and profitable without high investments. 
SteelNet system enables the interoperability of the companies’ own legacy systems via 
agent messaging or web browser without any extra work. Information in SteelNet system 
is also accurate, as intelligent agents deliver the information through the Internet. When 
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the information is written into the system, it flows through the entire supply chain. 
Information is also exception-based in order to highlight problems and opportunities. 
Intelligent agents are capable of reasoning based on the rules given by the user or 
knowledge learned from an open environment. In addition, an agent system is flexible 
and it can be organized according to different control and connection structures. The 
functionality of SteelNet system was verified in two cases, in the procurement process 
and real-time manufacturing follow-up in the business network. Therefore, the content of 
the information is restricted to these two domains and the combination of agents is 
limited to these cases. Security and access privileges are the two most important barriers 
in implementing Internet and extranet technologies in a supply chain. In SteelNet system, 
authorization of each user is controlled and the information transmission is conducted via 
Secure Socket Layer (SSL). Each company controls the level of user rights of their own 
employees. Therefore only authorized users share information about a certain supply 
chain in SteelNet system.  

The principles of SteelNet system are summarized as follows: 
- Companies with different levels of ICT have an opportunity to participate; 
- The system is easy to integrate into a company’s own legacy system or companies 

can use a web browser; 
- Support Plug-and-play, access to and withdrawal from the system are effortless; 
- The system is easy to reprogram;  
- Companies join and leave the system easily, and still it ensures the data security; 
- All companies have equal rights and responsibilities in the system. The system 

supports different roles of companies; 
- The system enables seamless information flow between companies and controlled 

information transparency; 
- The system has an automatic alarm system to automatically ensure that information 

really reaches the right recipient; 
- The system has good security and access control to prevent and control data seepage; 
- The system is scalable, flexible, and cost-effective; 
- The system is easy to customize – related to the customers’ needs and product 

variations; 
- The system offers the right service level – it has modularization possibilities; 
- The system is exception-based so as to highlight problems and opportunities. 

5 Conclusions 

SteelNet system represents a new innovative approach for SCM. It is the agile enterprise 
that is based on the Internet and agent software technology. The agent technology is a 
new ICT solution, in which there have been modest applications in SCM field so far, but 
it seems to be clear that improved information control by means of agents increases the 
competitiveness of the case network by better information management. At the moment, 
agent-based systems are used in several application areas, such as manufacturing, process 
control, electronic commerce, and business process management (Luck et al. 2003, 
Karageorgs et al. 2002, Collins et al. 2002, Blake & Gini 2002). Today, agent technology 
has been recognized as a promising approach for system integration of the manufacturing 



 

 

86

 

enterprises (Shen et al. 2003). Some concurrent technologies for agent technology exist, 
for instance Web Services. However, agent technology has some features that the other 
parallel technologies do not have. Thus, it has been suggested that the semantic 
technologies of the future would have a set of features combined from agent technology, 
Web Services and Service Grid (e.g. Pollock & Hodgson 2004). 

With SteelNet system, companies – small and large - can do several activities 
electronically from tendering to delivery. Every company via SteelNet system has real-
time information available from the tendering phase. The production phase itself can start 
even half a year later than the tendering process. All companies in the supply chain can 
improve and, in the long term, plan their own activities based on real customer orders, not 
on forecasts. Using SteelNet system, it is possible to share information about the 
tendering situation and potential orders, giving a real picture of the demand. This is a way 
to avoid the distortions caused by fluctuations in demand, i.e. the bullwhip effect. 

Intensive cooperation between the personnel of the companies and researchers has 
created a system that meets their daily requirements. However, it is still noticeable that 
SteelNet system is only a prototype, not a commercial solution. It has been challenged in 
several testing situations and also in the field test, but there is a lot of work to do to make 
it applicable to real-life business operations. The results of the field test, which were 
collected via personal interviews, were positive. The first impression of the field test was 
that the end users found the system easy and convenient to use. In further discussions, the 
end users found that the system could ease their work by saving time in information 
sharing. Also, several parallel activities could be eliminated. It was also mentioned that 
the information transparency may help to reduce the lead-time of mutual deliveries, since 
the companies can react faster to sudden changes in the sub-processes of other companies  

It has to be kept in mind that companies are not eager to share information unless there 
is positive proof that sharing information is equally beneficial for all members of the 
supply chain. The withholding of pertinent information by just one member in the supply 
chain can lead to a loss of trust and dysfunctional behaviour among all the members in 
the chain, leading to a situation where even the best technology or information system is 
not adequate. Yet it is important to note that the implementation of a new ICT system 
poses a number of challenges for the companies in the network. Particularly among the 
small manufacturing companies, process reengineering and integration is a very 
challenging task and the development resources are limited in SMEs. However, 
companies of all sizes participating in the development of SteelNet showed determination 
and willingness to learn about the benefits. Interestingly, the personnel at the operational 
level were in many cases the first to realize the benefits of the new system and practices.  

At this point it is difficult to describe all the benefits or improvements brought by the 
Steelnet system, as some of them are not directly measurable and will only be realized 
after the system has been in use for a longer period of time. In order to gain the full 
benefits of the Steelnet system it should be expanded to other supply chain processes and 
supply chain links (now only purchasing and manufacturing follow-up where covered). 
An important link to be included in the system is for instance, the logistics service 
providers in the steel manufacturing network.  

Although the SteelNet system was in this study tested in project-oriented 
manufacturing business, we see no major barriers preventing the application of the 
system, with some minor changes done, also in other types of industries (even mass 
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production) or even in totally different contexts besides supply networks. By now there 
are not that many practical applications using agent technology in real-life industries, and 
there is thus yet a huge research potential and a myriad of development possibilities on 
this research area. 

To conclude, this study provides a novel and interesting approach for SCM. The case 
agile enterprise, SteelNet system, could be used in subsequent research as well as in 
practice. This research calls for continuation and it is not complete without strong 
business model design efforts and emphasis on productization. Movement towards agility 
is a long-term journey, full of difficult decisions and full of operations to change. In the 
words of Paul T Kidd, one of the founding fathers of agility, 

“if agility does not scare you, then you have not fully understood what it is about”. 
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Abstract 

The paper presents the current state of research on transactive memory system in R&D 
teams. This research is based on a perspective on R&D teams as information-processing 
systems. According to this perspective information-processing capabilities of a system 
should match information-processing requirements. The latter are defined to the great 
extant by task complexity; transactive memory system is conceived in this research as 
one of the factors that influence the former. Transactive memory system is a concept of 
group memory. It consists of individuals’ knowledge, knowledge of others’ areas of 
expertise and is based on communication. Three parameters are used to describe it: 
communication pattern, awareness (how well team members know “who knows what” in 
the team) and differentiation (how diverse areas of expertise of the team members are). 
Results of laboratory experiments demonstrate positive effect of developed transactive 
memory system on team performance. Those studies, however, have not controlled for 
information-processing requirements whereas tasks of different complexity, i.e. simple 
and complex tasks, would call for different transactive memory systems. This research 
addresses a question of how transactive memory system develops in R&D teams with 
tasks of different complexity. Development of the system is also compared to 
performance of the teams. In the paper a deductive framework is presented that builds on 
results of empirical studies on communication in R&D. The framework is followed by 
results of a pilot case study which indicate that successfully performing teams with 
simple tasks may not require developed transactive memory system. The paper finishes 
with the discussion of the research design for a more thorough data collection as well as 
overview of future steps necessary to finalize current research. 
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1 Introduction 

R&D teams are knowledge work units that are designed to combine expertise possessed 
by individuals to accomplish collectively assigned tasks. From an information-processing 
perspective, it is necessary that information-processing capabilities of a team match 
information-processing requirements. Many factors influence information-processing 
capabilities and hence successful performance of R&D teams. These factors, however, 
have often been studied in isolation. The concept of transactive memory system (TMS) 
combines three factors that are communication, knowledge specialization of team 
members and awareness of others’ expertise and can be conceived of as separate factor 
that influences information-processing capabilities of a team. 

Results of laboratory experiments demonstrate positive effect of developed TMS on 
team performance. However those studies have not controlled for information-processing 
requirements and give little insight on how to manage TMS development. At the same 
time, in R&D teams task complexity may vary along the continuum from simple to 
complex tasks. Information-processing requirements for such tasks are different; hence 
approaches to development of TMS may also differ. Specifics of R&D teams whose 
members can be physically proximate or distributed in different places also add to the 
complexity of TMS management.  

This paper presents a deductive framework that builds on results of empirical studies 
on communication in R&D to address the issue of the development of TMS in R&D 
settings. At first, theoretical explanation of TMS is given and its place in R&D studies is 
described. It is followed by discussion of TMS development in R&D teams with simple 
and complex tasks. Results of a pilot case study in a dispersed R&D team are presented. 
Paper finishes with the discussion of the findings and directions for future research. 

2 Transactive memory system 

Stream of research on transactive memory is based on the seminal work of Wegner (1986, 
1995) who defines TMS as “a set of individual memory systems in combination with the 
communication that takes place between individuals” (Wegner 1986). This concept 
evolved out of the observation that people may, instead of memorizing information 
themselves, remember who the experts in certain areas are and contact them when 
necessary. Thus, in a group, over time and on the basis of communication, its members 
develop individual transactive memories that consist of their own expertise and meta-
knowledge of “who knows what” in the group. By doing so, group members reduce their 
own information burden and divide cognitive labour among each other. Group memory is 
comprised of transactive memories of individuals and called transactive memory system. 
The word “transactive” points out to the importance of communication for development 
and functioning of the group memory.  

TMS is not imposed on a group. It develops over time. At the early stages of group 
existence, the expertise judgments may be based on stereotypes. Since these judgments 
are often erroneous, TMS in such groups is poor. When people stay together for a longer 
time, they learn each other better and expertise judgments become more accurate. TMS is 
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said to be developed when group members possess different expertise, are accurate in 
recognition of expertise of the others and can freely communicate to combine their 
expertise when necessary.  

Advantages of a developed transactive memory system are two-fold. On the one hand, 
it reduces information burden on an individual. On the other hand, since people in a 
group are experts in different areas, they may provide answers to questions that are far 
beyond their individual expertise. The downsides of developed TMS have not been 
discussed in the literature. However, it may be speculated that on the individual level, 
people become too specialized and have problems in dealing with some work-related 
issues when the group ceases to exist. On a group level, it may be that overall costs 
(financial and human) necessary to develop and support TMS are high, but its effect on 
group performance is not significant; so spending on TMS development is not justified.  

3 Transactive memory system in studies of R&D 

Three main streams of research on R&D are recognized by Brown & Eisenhardt (1995): 
(1) “rational plan” (the focus is on a broad range of factors, such as team, senior 
management, market, product characteristics, that determine financial performance of a 
new product); (2) “communication web” (studies narrowly the effects of communication 
on project performance); and (3) “disciplined problem solving” (focuses on how a team 
and its management contribute to a more effective process of product development). 
Studies on transactive memory system in R&D settings are rather new (Akgün et al. 
2005, 2006) and do not fit exactly into any of these streams. Thus a careful placement of 
the concept into the field of R&D studies is beneficial for both theory and practice.  

Organizations in general and R&D groups in particular are often conceived of as 
information-processing systems (Galbraith 1973, Tushman & Nadler 1978). Information-
processing can be described as “gathering, interpreting, and synthesis of information in 
the context of organizational decision making” (Tushman & Nadler 1978). Information 
processing implies a group ability to perceive information, process it and create on its 
basis representations of the external pre-given world (von Krogh & Roos 1995:9-32). 
From an information-processing standpoint, an R&D group can, schematically, be 
thought of as a black box (Kekäle 1999) that gets a task as incoming information 
(including customer needs, product strategy, manufacturing constraints), processes it and 
produces a decision to the task (e.g. product design) (Fig. 1). Managerial efforts are 
normally aimed at fulfilment of the task by effective and efficient information-
processing.  

 
 

 
Task -> R&D team -> Result 

 

Fig. 1. R&D team from an information-processing viewpoint.  
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There is a plethora of factors that influence successful R&D team performance 
(Balachandra 1997). Some of them are external and hence uncontrollable; others are 
internal, within organizational control. Among internal factors, there are external and 
internal communication, financial resources, project management, product characteristics, 
combination of different expertise and others. Researchers from a “communication web” 
stream have shown the impact of internal and external communication on project team 
performance (Allen 1977, Keller 1986, Ebadi & Utterback 1984, Ancona & Caldwell 
1990, 1992). Similarly, joining efforts of people from different functional areas (such as 
engineering, manufacturing, or marketing) has positive effect on design of new products 
(Dougherty 1992). 

 
  

 external   financing project 
 communication management 
 
Task ->  R&D team  -> Result 
 
 different  internal awareness 
 expertise communication of “who knows what” 
  
  TMS 

 
 

Fig. 2. Transactive memory system and factors that influence R&D team performance. 

The concept of TMS combines such success factors as internal communication, 
knowledge specialization of team members (different functional areas) and awareness of 
others’ expertise (that allows for joining efforts of people from different functional areas). 
It can be conceived of as a success factor on its own right and give an opportunity to 
move from the studies of relatively isolated success factors to research on their 
aggregated manifestation (Fig. 2). 

TMS is different from other concepts used for studies of teams in general and R&D 
teams in particular. First, TMS stresses heterogeneity of knowledge possessed by team 
members and explains how cognitive work can be divided among them. This is different 
from research on knowledge sharing which emphasizes knowledge held in common. 
Second, awareness of “who knows what” is studied within the concept of TMS together 
with communication. This makes TMS different from research on shared mental models: 
similar understandings of “who knows what” may be necessary but not sufficient for 
effective work without communication. Third, communication is not studied per se but in 
connection with the division of cognitive labour. This distinguishes research on TMS 
from “communication web” research stream. 
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4 Information-processing requirements, capabilities and 
development of TMS in R&D teams 

From the information-processing perspective, for successful performance a match 
between information-processing requirements and information-processing capabilities of 
a team is important (Driver & Streufert 1969, Tushman & Nadler 1978, Maynard & 
Hakel 1997). In contingency theory this match is described as technology-structure fit 
where technology is defined as actions that transform inputs into outputs and structure is 
a stable pattern of interactions between individuals (Perrow 1967). Researches disagree 
on how to operationalize both constructs and this fact is often mentioned as a source of 
contradictory empirical findings regarding technology-structure fit (Miller et al. 1991). 
One of research streams among five others (Fry 1982) builds on thinking of Perrow 
(1967) and conceives of technology as tasks work units face. These tasks have two 
dimensions: few-many exceptions and analyzability-unanalyzability of encountered 
problems. The latter includes knowledge of means-ends relationships. Few-many 
exceptions and analyzability-unanalyzability correspond to task variability and task 
difficulty in terminology of Van de Ven & Delbecq (1974). In some studies, these 
dimensions are collapsed in one routine-nonroutine continuum, though Withey et al. 
(1983) mention that important interpretable variation may be missed in this case. 
Nevertheless, routine-nonroutine definition of tasks is employed often; routineness serves 
as a basis for describing task uncertainty (Galbraith 1973); furthermore, terms 
“nonroutine” and “complex”, “uncertain” and “complex” are often used as synonymous 
(e.g. Tushman 1978b, Tushman & Nadler 1978). 

Task complexity has also been of interest of other researchers in organizational field. 
Campbell (1988) provides an analysis of different conceptualizations of task complexity 
and comes to a conclusion that there are four basic attributes of task complexity that are 
(1) presence of multiple paths to a desired end-state, (2) presence of multiple desired end-
states, (3) presence of conflicting interdependence, (4) presence of uncertainty or 
probabilistic linkages. These attributes lie squarely into Perrow’s analyzability-
unanalyzability and Van de Ven and Delbecq’s task difficulty dimensions.  

Specifically in R&D teams, three types of tasks are recognized (Tushman 1978a, 
1979, Allen et al. 1980): (1) research project (task is complex, universally defined and 
aims at creation of new knowledge); (2) technical service project (task is less complex, 
locally defined in a sense that it is closely tied to the needs of the firm, technologies 
involved are stable and well known); (3) development project (task complexity is in 
between those of research and technical service projects; task is locally defined, but 
technologies involved are not well understood). This categorization is based on perceived 
task complexity because such words as “understood” and “well known” demonstrate 
subjective nature of the described tasks’ characteristics. Because of continuous nature of 
task complexity, it is difficult, in practice, to differentiate between these types of tasks. It 
is better to talk about task complexity continuum, at one extreme of which are tasks that 
are perceived as complex (research project tasks) and at the other are tasks that are 
perceived as simple (technical service projects) (Tushman 1978a).  

With regard to the second element of technology-structure fit, structure is frequently 
operationalized as a communication network between individuals that constitute a work 
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unit (Becker & Baloff 1969, Tushman 1978a, 1978b). Results of empirical research on 
communication in successfully performing R&D teams with simple and complex tasks 
(Tushman 1978a, 1979, Allen et al. 1980) demonstrate that teams performing research 
projects (complex tasks) have tightly connected decentralized communication networks 
and rely greatly on peer decision making and problem solving. Teams with technical 
service tasks (simple tasks) have centralized patterns of communication networks and 
rely less on peer decision making and more on supervisory direction. 

Building on these findings, projections on development of TMS, as an indicator of 
information-processing capabilities, in R&D settings can be made. When a team has a 
centralized communication network, its members, probably, have less opportunity to get 
to know “who knows what”. So TMS develops more slowly (or does not develop at all) 
when compared to teams with decentralized communication networks. It follows, that 
developed TMS is, probably, more beneficial for complex than simple tasks. 

Contrary to this extrapolation, existing literature on TMS says that developed TMS 
has a positive impact on performance of any group (Moreland et al. 1996, Moreland & 
Myaskovsky 2000). Laboratory experiments demonstrated that groups whose members 
were trained together and divided cognitive labor outperformed those whose members 
were trained separately and developed overlapping expertise. Recently, some works on 
the topic in organizational context have appeared (Akgün et al. 2005, 2006, Rau 2005, 
Austin 2003). However these studies have not controlled for information-processing 
requirements.  

To address this issue, a process of TMS development in R&D teams with tasks of 
different complexity can be studied. The research question is: 

“How does TMS develop on the basis of communication network in distributed 
R&D teams with simple and complex tasks?” 

It should be noted that other factors apart from communication network may also 
influence development of TMS. Among them are team size, time elapsed since team’s 
establishment, demographic characteristics of team members. One of the important 
factors is physical proximity of team members. They can be physically proximate 
(collocated teams) and communicate face-to-face or have work places that are far (even, 
in different countries) from each other (global teams) and communicate mostly via emails 
(McDonough III et al. 2001). Given importance and recent attention to management of 
distributed R&D teams, current research is specifically aimed at studying development of 
TMS in distributed R&D teams. By doing so, the results of the study will be of 
significant practical value for managers.  

5 Research design and results of a pilot case study 

Case study design suits best to find the answer to the research question because it allows 
for acquiring better understanding of the nature of a phenomenon and finding answers to 
“how”-questions (Yin 2003). In this paper results of a pilot case study are presented. The 
team under scrutiny was formed to carry out a research project aimed at development of 
supply chain management software. It consisted of eight people. Team members were 
representatives of an academic institution (University of Vaasa) and one of Finnish 
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offices of an international manufacturing company. The team was physically distributed: 
people were situated in different cities; those from the same city had offices far from each 
other. The study was undertaken at the final stage of the project that had been running by 
that moment for a year and a half. It allowed for evaluation of both project team’s 
performance and TMS (the latter had time for development). Tenure differences were 
assumed to be negligible.  

For measurement of TMS and task complexity, that are team-level constructs, 
individual responses were collected and then aggregated into team-level measures. This 
method, called aggregation, does not allow a team to “speak for itself”. However no any 
holistic measure exists at the moment, and most of the researchers use aggregation in 
team-level studies (Mohammed et al. 2000, Cooke et al. 2000).  

For measuring TMS a three-dimensional scale developed by Lewis (2003) was used 
(see appendix 1). This scale measures manifestations of TMS: (1) specialization (how 
differentiated and specialized knowledge of the group members is), (2) credibility (how 
deeply people trust expertise of each other), and (3) coordination (how coordinated 
communication in a group is: this is a manifestation of how well group members know 
“who knows what” and how this knowledge fits together). Indirect measurement allows 
for comparison between the cases that is an essential part of the overall research design.  

For measuring task complexity, questions based on task categorization developed by 
Byström (2002) and Byström & Järvelin (1995) were used (see appendix 2). This 
categorization depends on the degree of a priori determinability of task inputs, process 
and outcome. The more uncertainty about these issues is the more complex the task is.  

To study communication networks, respondents were asked to report on whom and 
how often they contacted when performing tasks (the options were 1=never, 2=seldom, 
3=from time to time, 4=often, 5=always). To study awareness of “who knows what”, 
respondents were asked to identify others’ members’ expertise (Rau, 2005; Lewis, 2003).  

Because of the difficulties in development of objective performance measures in R&D 
settings, subjective performance measures were used. The group manager was asked to 
judge, based on his knowledge, group performance on a scale from 1 (very low) to 7 (very 
high). This method is based on that used by Tushman (1978a).  

Respondents were sent questionnaires by email; when necessary, follow-up questions 
were sent where people were asked for clarifications. Responses were analyzed in MS 
Excel; to visualize communication networks Pajek software was used. Names of group 
members were coded with letters. “A” letter was assigned to the project manager; letters 
to other team members were assigned arbitrarily. 

The project performance was rated as rather high: 5 out of 7 points possible. Project 
tasks were perceived by project team members as relatively simple: complexity score was 
1.6 (Table 1). Results of TMS measurement (Table 2) indicated that it was developed 
more than average (specialization score was 3,9; credibility was 3,5; coordination was 
3,4. All the scores are arithmetical means. Some items have reversed scores (see appendix 
1).  
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Table 1. Results of the measurement of perceived task complexity. 

  Task complexity (reversed) 
A  3 3 5 1,3 
B  2 1 2 3,3 
C  4 4 3 1,3 
D  3 4 4 1,3 
E  4 3 3 1,7 
F  2 4 4 1,7 
G  4 4 4 1 
H  4 4 4 1 
  mean 1,6 
  median 1,3 
  min 1 
  max 3,3 

Communication matrix is presented in Table 3. Empty non-diagonal cells correspond to 
“never” answers of the respondents. To analyze the communication network, a graph was 
drawn. In Fig. 3 only edges between people who communicated with each other 
“always” and “often” are presented. Numbers near edges correspond to frequency of 
interaction. The graph indicates that communication pattern was centralized: the project 
manager (A) communicated with the team members the most; team members also 
contacted him about project matters often. This finding supports the results of the studies 
of Tushman (1978a, 1979) and Allen et al. (1980): a successfully performing team with a 
simple task has a centralized communication network. 

Table 2. Results of the measurements of TMS with Lewis’s scale. 

  Specialization  Credibility  Coordination 
A  5 4 4 5 4 4,4  5 5 4 2 1 4,2  3 4 3 4 2 3,2 
B  4 3 4 5 3 3,8  3 3 4 3 3 2,8  3 2 2 3 4 2,4 
C  4 3 4 4 3 3,6  4 4 4 2 4 3,2  4 5 2 5 2 4 
D  4 2 4 5 5 4  4 4 4 2 2 3,6  4 4 1 4 2 3,8 
E  4 4 3 4 3 3,6  4 4 4 2 2 3,6  4 4 2 3 2 3,4 
F  4 2 4 4 1 3  5 4 4 2 2 3,8  2 3 3 4 3 2,6 
G  4 4 2 5 4 3,8  4 4 4 2 4 3,2  4 4 2 4 2 3,6 
H  4 4 5 5 5 4,6  4 4 4 3 2 3,4  4 4 2 4 1 3,8 
  mean 3,9  mean 3,5  mean 3,4 
  median 3,8  median 3,5  median 3,5 
  min 3  min 2,8  min 2,4 
  max 4,6  max 4,2  max 4 
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Table 3. Communication matrix. 

 A B C D E F G H 
A  4 4 3 4 3 5 5 
B 4  2 3  2 3 2 
C 5 2  2    2 
D 4 3 3  2 2 2 3 
E 5   2   3 3 
F 5 2     3 4 
G 4 3 2 3 3 3  4 
H 5 2 2 2 4 2 4  

Fig. 3. Communication network. 

Given results obtained with Lewis’s scale (Lewis 2003), it might have been expected 
that team members would have had little difficulty in reporting on others’ expertise. 
However it was not the case. Only three out of eight team members could identify 
expertise of all the others (A, B, D). One person (F) could identify expertise of five out of 
eight members. One person (H) assigned to four members the same expertise (which H 
called “background research”) that can not be considered as a real recognition of “who 
knows what”. Three persons (C, E, G) did not answer the question at all. This result is in 
a way surprising because Lewis (2003), when developing the scale, conducted similar 
analysis in test groups and results of TMS measurement and of awareness of others’ 
expertise converged.  

To explain this inconsistency, communication networks of those who failed to report 
on others’ expertise were examined. Furthermore, a follow up letter was sent where those 
people were asked to explain why they did not specify others’ expertise.  

Analysis of communication networks of persons C, E and F showed that they 
communicated mostly with the project manager, some team members they did not contact 
at all (example is on Fig. 4. The figure is a directed graph that gives detailed information 
about a communication network. Arrows show direction of communication and numbers 
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indicate frequency of communication, e.g. F contacted A always (number 5); A contacted 
F from time to time (number 3).) In explanations provided by C, E, and F, it was stated 
clearly that they were not aware of others’ expertise: 

“I didn't specify their expertise because I did not know them very well and I have 
no idea what they were doing in a project so it was quite difficult to say anything 
about them” (person F). 

Persons G and H also communicated the most with the project manager, but, unlike C, E 
and F, G and H contacted all team members. They also contacted each other often 
(example is on fig. 5. The same explanation of the arrows and numbers applies to fig. 5 as 
to the fig. 4.). 

Fig. 4. Communication network of person F.    Fig. 5. Communication network of person H. 

When asked for explanations, why they failed to identify team members’ expertise, H 
recalled what B, C, D and F accomplished in the project. This can be accepted as a 
description of expertise only partially, because this information was given only as a 
response to a follow-up letter whereas expertise of A, E and G was given straight away. 
So it is questionable if H recognizes B, C, D and F as real experts. G has not provided 
any answer to a follow-up letter.  

Communication networks of B and D are similar to that of G and H. However B and D 
managed to specify expertise of the others’. It follows that communication network is 
decisive but not the only factor that leads to development of expertise recognition. 
Probably, individual characteristics (like curiosity) play their role too.  
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6 Discussion of the findings and directions for future 
research 

Building on the data, it can be said that centralized communication in a group hinders 
development of awareness of “who knows what”. Since such awareness is a cornerstone 
of TMS, it follows that centralized communication hinders development of TMS as well. 
However there is an obvious controversy between this conclusion and results of TMS 
measurement with Lewis’s scale. Probably, the scale does not suit teams with centralized 
communication. Members of such teams, when answering questions in Lewis’s scale, 
maybe have in mind only that part of the team they communicated to. However direct 
asking “Whom did you have in mind when filling in the questionnaire?”, especially when 
some time elapsed since people did it, does not produce reliable results. This difficulty 
should be overcome by interviewing people and asking indirect questions on knowledge 
differentiation, communication and trust in the team. Relatively high evaluation of the 
project performance suggests that recognition of expertise is not important for projects 
with simple tasks.  

The single case study presented in this paper serves as a testbed for future more 
rigorous comparative case studies. Weaknesses of research design include lack of 
interviews (only one open-ended question asked in electronic communication), absence 
of real-time observations of how the team worked. For future, more comprehensive 
studies, the following research design is proposed. Several (minimum two) distributed 
R&D teams with simple and complex tasks will be studied at three points of time: shortly 
after its inception (to check for the original state of TMS and communication network) 
and then two times after it with the interval of about one month. For data collection the 
same questionnaires are going to be used. This will also allow to resolve or confirm 
discovered controversy between results of measurements of TMS and awareness of “who 
knows what”. Observations and monitoring of email communications are planned in 
between the sessions. Results of measurements and observations will be supported by 
interviews with team managers. It is also necessary to include a test for checking for 
appropriateness of aggregation of individual answers. Obtained data will be compared 
within (at different time moments) and between the groups. Data pertaining to one team 
and collected at several points of time will allow for comparisons between different 
stages of studied phenomena and making inferences on development of transactive 
memory system on a basis of communication. Comparison between different teams will 
allow for making inferences on matching developed TMS for information-processing 
requirements defined by tasks of different complexity. 

Limitations of this research design include possible inaccuracy of the answers due to 
social desirability and cognitive limitations (Huber & Power 1985). Analysis of the data 
may also be biased by personal preferences of the researchers.  

It is planned, building on the results of the study, to develop practical suggestions for 
managers on how to build information-processing capabilities in a distributed team with 
different information-processing requirements. 
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 Appendix 1: Three-Dimensional Scale for Measuring 
Transactive Memory System (source: Lewis 2003) 

Specialization 
1. Each team member has specialized knowledge of some aspect of our project. 
2. I have knowledge about an aspect of the project that no other team member has. 
3. Different team members are responsible for expertise in different areas. 
4. The specialized knowledge of several different team members was needed to 
complete the project deliverables. 
5. I know which team members have expertise in specific areas. 

 
Credibility 

6. I was comfortable accepting procedural suggestions from other team members. 
7. I trusted that other members’ knowledge about the project was credible. 
8. I was confident relying on the information that other team members brought to the 
discussion. 
9. When other members gave information, I wanted to double-check it for myself. 
(reversed) 
10. I did not have much faith in other members’ “expertise.” (reversed) 

 
Coordination 

11. Our team worked together in a well-coordinated fashion. 
12. Our team had very few misunderstandings about what to do. 
13. Our team needed to backtrack and start over a lot. (reversed) 
14. We accomplished the task smoothly and efficiently. 
15. There was much confusion about how we would accomplish the task. (reversed) 

 
All items use 5-point disagree-agree format where 1=strongly disagree, 2=disagree, 
3=neutral, 4=agree, 5=strongly agree. 
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 Appendix 2: Task Complexity Scale Items 

1. Usually, when I get tasks during the project progress, I can in advance describe in 
detail how I will perform a task. (reversed) 
 
2. Usually, when I get tasks during the project progress, I can in advance describe in 
detail what information I will need. (reversed) 
 
3. Usually, when I get tasks during the project progress, I can in advance describe in 
detail what an outcome will be. (reversed) 
 
All items use 5-point disagree-agree format where 1=strongly disagree, 2=disagree, 
3=neutral, 4=agree, 5=strongly agree. 
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Abstract 

This paper models competence acquisition in a sample of 842 small firms. The findings 
indicate how competence is acquired and determines firm performance. The modeling 
procedures reports better adequacy in sub-samples having high complexity and high 
uncertainty. A firm’s competence base is a relevant predictor for how competence is 
acquired in all model tests. Implications for how small firms acquire competence are put 
forward.  
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1 Introduction 

Most managers face a significant practical problem when it comes to competence 
acquisition. Unfortunately a review of the literature suggests scholarly study has placed 
limited attention on how competence acquisition is handled in small firms. Compared to 
their larger counterparts, managers in small firms need to act differently to manage 
acquisition of competence (Bellini 2000, Oviatt & McDougall 1994, Tidd & Trewhella 
1997). Although different challenges and obstacles, Murray & Worren (2001) actually 
propose that small firms may be better at competence acquisition than large mature firms 
based on the notion that small firms are more creative in identifying problems, manage 
product development processes more flexibly, have a better climate for innovation and 
use networks of individuals better. This raises an interest in finding out more about how 
small firms act in their acquisition of competence.  

The aim of this study is to test a proposed model of competence acquisition in small 
firms. We cannot disregard the fact that there could be better and worse ways of handling 
a need for competence in a firm. Therefore, we not only try to find factors that predict 
how small firms acquire competence, we also try to model how different modes of 
acquiring competence can influence firm performance. To our knowledge this is the first 
attempt to study this complicated issue. The paper is exploratory, whereby post-hoc 
analyses acknowledge that our model may be more or less robust in different sub-
samples. Hence, a contingency approach is recognized, where environmental uncertainty 
and complexity of technology make up the contingency factors.  
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2 Research Model 

The research model presented in Fig. 1 suggests that competence acquisition can be 
explained by a firm’s already existing competence base, the firm’s business concept, and 
the characteristics of the entrepreneur managing the small business. These factors can be 
related directly to how competence acquisition is handled, and the effects of the 
acquisition are expected to be found in the firm’s performance. The model is explained 
below. 

Firm Performance. Firm performance include outperforming the firm’s rivals in one 
or all of the three areas; (1) the product area where the competitive advantage becomes 
evident in the outcome of new or improved products (Oviatt & McDougall 1994, Chiesa 
& Coughlan 1994, Kelly & Rice 2001, Tidd & Trewhella 1997), (2) the area of 
production processes where the performance advantage becomes evident in the new or 
improved operational processes (see e.g. Souitaris 2002, Chiesa & Coughlan 1994, Oviatt 
& McDougall 1994), and (3) the market area where the advantage becomes evident in the 
new or improved ways of approaching (current) markets, and evident in the outcome 
from entering new markets (Tidd et al. 2001, Oviatt & McDougall 1994, Ansoff 1988).  

Competence acquisition. We consider competence acquisition as actions attempting to 
acquiring (or implementing) abilities that handle situations in a way that serves the 
productive purposes in the firm. Hence, both successful integration and the productive 
nature of competence is acknowledged in this definition. Small firms generally seem to 
be in need of using all variants of modes in order to acquire competence. However, the 
effects from using different modes may vary. Based on prior literature three modes are 
identified: internal competence acquisition, acquisition by the social network and 
acquisition by the market.  

Using an internal acquisition mode means using resources that the firm own or tightly 
control (Bellini 2000, Sanchez et al. 1996). With regard to this mode, Dyke et al. (1992) 
argue that using an internal acquisition mode is important for creating continuous firm 
performance. An internal acquisition of competence provides a strong grip of what 
creates the firm’s firm performance because competence is built inside the firm. (See 
Claude-Gaudillat 2000, Bellini 2000, Berglund & Blomquist 1999, Ylinenpää 1997, 
Sanchez et al. 1996, Liebeskind et al. 1996). Although an internal acquisition can be a 
long and time-consuming process (Tidd & Trewhella 1997) it has several advantages. 
Tidd et al. (2001) argue that internal acquisition of competence provides the firm with a 
potential for a competitive edge since knowledge remains inside the firm and is based 
from learning by doing, is strategically directed and under the firm’s full control.  

Using a social network mode means using resources that the firm does not own or 
tightly control, but which the firm is able to address and use. Two options of using the 
social network mode are addressed: to hire (permanently absorb in the firm) or buy 
(access when needed). Bellini (2000) refers this use to “firm-addressable resources”. 
Such use of “firm-addressable resources” is connected to the entrepreneur via personal or 
professional relationships. Tidd et al (2001) suggest that use of a social network mode 
provides the strengths of easier access to knowledge that has been developed and 
packaged by someone else and Claude-Gaudillat (2000) suggests that use of a social 
network mode is a quick way for accessing competence. Winborg (1999) adds the 
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advantages for lower costs and increased preparation for environmental changes 
(Johannisson 1983), which increases the firm’s flexibility, and provides the firm with 
legitimacy (Julien 1998), which in turn provides access to new markets, and thereby, 
shorten the time needed. All these benefits from using a social network mode are in line 
with strengthening the firm’s firm performance.  

Using a market mode means acquisition via purchasing external competence (Bellini 
2000, Claude-Gaudillat 2000, Sanchez et al. 1996). Two options of using the market are 
recognized: to hire or to buy the competence needed. Acquiring competence on the 
market can reduce the time required to access certain competence and time is often 
emphasized in the quest for firm performance. The rationale behind using a market 
acquisition mode is to quickly establish a position in that particular area (Tidd & 
Trewhella 1997, Oviatt & McDougall 1994). Fast positioning is in line with 
strengthening the firm’s firm performance. A market acquisition mode might also 
contribute to the firm’s insight into activities taking place in the surrounding 
environment. Consequently, a greater use of external modes may be expected when new 
markets are aimed for. (See e.g. Reuber & Fischer 1997, Bijmolt & Zwart 1994). Using a 
market mode, such as contract research organizations, brings with it the potential of 
proving credibility and ultimately improving firm performance (Tidd & Trewhella 1997).  

Inheritance factors. Three firm-specific factors, or inheritance factors, are suggested to 
explain how competence acquisition is managed in smaller firms: the existing 
competence base, the business concept and the entrepreneur’s characteristics. We suggest 
these inheritance factors strongly influence the firm’s decisions about whether to acquire 
internally or turn externally to acquire the competence. The inheritance factors also 
represent constraints under which the entrepreneur must operate. An underlying 
assumption is that there are systematic differences in the strategies of the business 
concept, the organizational forms of the competence base, and the characteristics of the 
entrepreneur, whose specific character shape the distribution of firm development.  

With regard to the competence base, Bijmolt & Zwart (1994) point out that the firm 
characteristics, related to the firm’s competence base, is an important explanatory factor 
for a firm’s firm performance. They argue for indirect effects from the competence base 
on the firm’s firm performance, via actions in competence acquisition. Initial 
competences will eventually depreciate, and therefore, future competitiveness depends on 
actions aimed for renewing the competence base. The structure of a firm’s competence 
base can be viewed as a basic mean for how competence acquisition can be dealt with 
and what effects in firm performance the competence base can bring (Kelly & Rice 2001, 
Collis & Montgomery 1995, Bogner et al. 1999, Bijmolt & Zwart 1994, Danneels 2002, 
Spanos & Lioukas 2001). Tidd et al. (2001) argue that managers use an internal 
acquisition when the firm has a strong internal competence in a competence area since it 
offers the option to leverage and control competencies. The managers favour what is 
already in-house. However, Kelly & Rice (2001) found evidence that supports that the 
more innovative a firm’s competence base, the more likely it is that the firm will use 
external modes. This finding suggests that firms with a strong competence base, meaning 
potential for high levels of development are more likely to seek and attract alliance 
partners. Overall, the argument is that firms with unique and valuable competences are in 
a better position to add to their stock of competence than firms with low amounts of these 
recourses. For instance, firms, which have a strong competence bases may be approached 
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by surrounding competence (Tidd & Trewhella 1997). This may, in turn, provide the firm 
with more options to choose among when acquiring competence, and the potential to 
create firm performance.  

The business concept is a firm specific designed strategy (Normann 1985). A number 
of authors, discusses the composition of the business concept in a way that can be boiled 
down to the consistent of three core components; the market (what market to serve and 
how to serve it), the products (what products to offer that market), and the production 
(how to produce the product) (Normann 1985, Eriksson 1985, Ekvall 1990). Based on 
these components a firm can have more or less challenging business ideas. Tidd et al. 
(2001) argue that there is a need of close alignment between the overall strategy for the 
business, here referred to as business concept, and the choice of competence acquisition 
mode for the firm to create firm performance. If the firm has a challenging business 
concept it will likely need to acquire more competences than a firm in an opposite 
situation. Although an issue regarding competence is whether to deliberately access 
external competence when needed by choosing a market or networking strategy, or use 
internal modes to a greater extent after internalizing fundamental competence (i.e. 
absorbing competence in line with hierarchy-building or accessing competence in line 
with networking and buying) the level of challenge in the business concept likely 
influence them both.  

With regard to the entrepreneur’s characteristics, we know firms vary in the extent to 
which they are good at accessing different types of new competences based on the 
manager’s ability to identify, evaluate, and incorporate new competences into the firm. 
The background of the entrepreneur, consisting of the entrepreneur’s education, 
experiences, and personality makes up the arena on which the entrepreneur can take 
action. These background factors make up the entrepreneur’s filter through which he/she 
perceives the world, and therefore creates his/hers arena on which he/she can take action. 
First, when the entrepreneur is educated in particular areas for competence acquisition, 
the entrepreneur has the potential of being more familiar with choices of modes in that 
area, and the consequences of using those modes (Tidd & Trewhella 1997). Although 
education, being of a general nature, seldom offers opportunities for applying specific 
solutions in specific situations the education level may influence the level of competitive 
acquisition. Second, in opposite to education, experience is more specific and “hands-
on”, and therefore, it can be expected that experiences are easier than education to apply 
in new, but similar context (Tidd et al. 2001) Therefore, also experience is likely 
important in the management of competence acquisition. Third, the entrepreneur’s 
tolerance for ambiguity may also be important for successful management of competence 
acquisition by its contribution of overcoming uncertainty barriers and thus willingness to 
acquire competence.  

3 Research Methods  

The model was tested by using unstandardized data from a stratified sample of Swedish 
small firms (for advantages of using stratified sampling in small business research see 
Davidsson 1989, Wiklund 1998). Stratifying was due to several reasons. First, we wanted 
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to ensure that fast growing firms would also be included. In the Swedish small business 
population these firms are few. The intention was to pick half of the sampled firms 
classified as high growth and half classified as low or no growth (less than 25 percent of 
growth in a year). Second, stratifying ensured focusing on knowledge intensive 
industries, which were targeted since competence acquisition patterns, and the effects 
there of were expected to be more distinct than if small firms in general were to be 
chosen. The survey study was administrated via mail directed to the CEO of the firm. A 
total of 842 useful answers were received out of the targeted sample of 2766. This 
corresponds to a response rate of 30.5 percent. The model was tested by Structural 
equation modelling techniques and the software AMOS 5.0. 

The questionnaire was developed based on a pre-study of four interviews and existing 
measurements. We used the pre-study to test the adequacy of the overall model. The 
questionnaire was pre-tested in seven rounds where adjustments were made in-between 
the tests when found essential in order to polish on the design and consequently, try to 
limit the failure rate. (See Alpar & Spitzer 1989.)  

Firm performance. Six items were used to measure the development rate in relation to 
important competitors, inspired by Zahra & Covin (1993), Ettlie et al. (1984), Miller & 
Friesen (1982), and Miller (1988).  

Competence acquisition. This measure was based on the product of (1) questions 
covering how common a specific mode was used for solving a specific competence need 
during the last three-year period and (2) how satisfied the entrepreneur, in general, is with 
the outcome from using that mode. Both the market and the social network mode were 
each divided into two variants; to buy and to hire. Accordingly, five variants of modes to 
acquire competence were measured in each of the three strategic areas. A factor analysis 
was conducted regarding the variants of modes, which prove that sorting the modes in 
these particular five variants of competence acquisition modes was empirically 
supported. Taken together, the index for each variant of mode was based on six items; the 
sum of frequency in use in the three strategic areas (3 items), and the sum of rated 
satisfaction from the use in the three strategic areas (3 items). Accordingly, in the model 
tests, the modes are treated as five separate variants representing use of modes.  

Competence base. Several attempts have been made to approach a mirroring of the 
competence base. Common measures for these terms are; level of formal education and 
skills, which the latter refer to being fully trained for a position or not. The number of 
years in the work position is also a measure commonly used to indicate the work 
experiences of the employees. Several authors recognizes the criticism, which has been 
directed towards using aggregate formal education level to describe the competences of 
the firm as it disregards the informal development of the competence in the firm 
operations (see Ylinenepää 1997). To account for this criticism and to avoid the bias of 
formal education or similar measurements, we used reputation to capture the firm’s 
competence base. Reputation is viewed in terms of (1) the perceived attractiveness of the 
firm as a work place (3 items), and (2) the perception of the picture for how the 
customers’ view the competence base (3 items).This choice is supported by the fact that 
(1) reputation appears as a measure of a more “objective” nature, since it is a less 
straightforward way to measure the competence base, (2) having a competence base with 
a large portion having high degree of university degrees does not, per se, provide a better 
competence base, the education has to be put to use. Accordingly, as interesting as the 
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education level and the work experience level of employees are, by stating the formal 
competence level as well as the informal level, they do not say how these competences 
come to productive use in the firm. We also checked and found that (3) the content and 
the capacity aspects (areas and level of the employees’ education and work experience) of 
the competence base correlates with reputation. Therefore, we measured competence base 
with the items presented. 

Business concept. The core of the business concept is measured by three items. The 
question is original, but inspired by Normann (1985), and generated to find out how 
challenging the business concept is (Tidd & Trewhella 1997). The business concept is 
treated as an index based on the three items measuring the importance aspects of the 
business concept.  

Entrepreneur’s characteristics. The main focus in the entrepreneur’s education is 
covered by two items; type of education and level of education (Manolova et al. 2002, 
Wiklund 1998). The entrepreneur’s experiences were measured by six items capturing the 
scope of work experience within strategic areas, the length of experience from working in 
the current industry, the length of experience from being in a position as a manager, and 
length from being in present CEO position. (Davidsson 1989, Wiklund 1998, Manolova 
et al. 2002, Bijmolt & Zwart 1994). An index was made from all these items. Four items 
were used for capturing the entrepreneur’s tolerance for ambiguity and were taken from 
Westerberg (1996; 2001) which were originally modified from Lorsch & Morse (1974).  

Complexity of technology. Four items captured the complexity of technology, where 
two aimed for capturing aspects of routine tasks, while two dealt with encircling 
analyzability of tasks (Westerberg 2001, Macintosh 1995, Miller 1993). In order to 
analyze and test how the model works in different complexity contexts, two separate 
contexts were set; one characterized by high complexity and one characterized by low 
complexity regarding technology. The upper 25 percent and lower 25 percent, so-called 
quartiles, of respondents were used in order to encircle such contexts. The lower quartile, 
which identifies firms belonging to a context of low complexity, show that firms having 
an index of 2.5 or lower are such firms. The upper quartile identifies firms having an 
index of 3.75 or higher as those belonging to a context of high complexity.  

Environmental uncertainty. The measures of environmental uncertainty regard the 
entrepreneur’s perception of the surrounding environment, and has many sources of 
inspiration (Daft et al. 1988, McKee et al. 1989, Mullins & Cardozo 1992, Child 1972, 
Zahra & Covin 1993, Hall 1992, Ettlie et al. 1984), but is mainly based on three items 
from Wiklund (1998). In order to test how the model works in two sets of uncertainty 
contexts; high and low environmental uncertainty, the upper 25 percent and lower 25 
percent of the quartiles were used. Firms having an index of 3.35 or lower were identified 
as belonging to a context of low uncertainty. Firms having an index of 4.00 or higher 
were identified as those belonging to a context of high uncertainty.  



 

 

112

 

4 Results and discussion 

Test in full sample. In a first step, the model was tested on the full sample. We found that 
some direct effects from the inheritance factors were evident, whereby we acknowledge 
these in our model test to avoid misspecification error. We notice the model fit measures 
suggest that the data does not fit the theoretical model perfectly. The p-value of the chi-
square statistics (χ2) is .000, which indicates a non-acceptable fit. Also the CMIN/DF is 
12.540, which can be regarded as quite high when considering the recommendations from 
Wheaton et al. (1977) and Carmines & McIver (1981). These measures are known to 
have shortcomings, whereby we turned to measures that are more stable for complexity 
and sample size. The root mean square error of approximation (RMSEA) is suggested by 
Steiger & Lind (1980) to compensate for the effect of model complexity, where a value of 
about 0.1 or less for the RMSEA would indicate a reasonable error. The RMSEA in this 
model test is .117, which is also above the limit, and therefore, too high to indicate a 
reasonable error of approximation. The NFI and IFI, which are less dependent on sample 
size (see Bollen 1989, Loehlin 1987), are also indicating a model that does not perfectly 
fit the data. Bentler & Bonett (1980) suggest that models with (NFI) overall fit indices of 
less than .9 can usually be improved substantially. In this model test the NFI is below that 
limit, it is .801, but still closer to perfect fit than to no fit. According to Bollen (1989), IFI 
values close to 1 indicate a very good fit. In this model test, the IFI reaches .814, which 
also could be considered rather low. Therefore, we conclude that better explanations than 
the proposed model could be found with regard to the data at hand. Below, Fig. 2 
illustrates the results of the model test. 
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Fig. 2. Results from testing of research model. (The figure illustrates a simplified model 
where measurements errors are not included. An arrow between two of the boxes indicate a 
relationship. The exogenous variables are open for correlation. Dotted lines refer to negative 
coefficients. *= p<.05; **=p<.01; ***=p<.001. Unstandardized values are reported on the 
coefficients.). 

Use of two out of five variants of competence acquisition modes relate to firm 
performance, the internal mode and the social network variant, to hire. The relation with 
the internal mode is strongly significant but report a small coefficient (b = 0.018; p 
<.001). The relation with the social network variant, to hire is weakly significant but also 
with a small coefficient (b = 0.009; p <.05). The competence base relates to all variants of 
competence acquisition modes. Of these relations, three are strongly significant; the 
relations with use of the internal mode (b = 1.451; p <.001) and use of the social network 
variant, to hire (b = 1.328; p <.001) have large coefficients, meanwhile, the relation with 
the social network variant, to buy, has a quite large coefficient (b = 0.917; p <.001). The 
relations with the two variants of market mode, to hire (b = 0.479; p <.05) and to buy (b = 
0.381; p <.05), are both significant with moderate sized coefficients. The competence 
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base proves a direct relation to firm performance, which is strongly significant, but the 
coefficient is small (b = 0.145; p<.001). The business concept has visible relations with 
use of two out of five variants of competence acquisition modes, namely with use of the 
internal acquisition mode (b .813; p<.01) and with use of the market mode variant, to hire 
(b .626; p<.01). Both relations are significant and the coefficients are between moderate-
sized and large. In addition, the business concept has a direct relation with firm 
performance, which is strongly significant but with a small coefficient (b .145; p<.001). 
The entrepreneur’s education proves no visible relations with any variant of modes, or 
with firm performance. The entrepreneur’s experience has visible relations with three out 
of five variants of competence acquisition modes; the social network variant, to hire (b -
.735; p<.001), the market mode variant, to hire (b -.403; p<.05), and the market mode 
variant, to buy (b.531; p<.01). The entrepreneur’s tolerance for ambiguity has visible 
relations with four of five variants of competence acquisition modes; use of the internal 
mode (b .814; p<.001), use of the social network variant, to hire (b .961; p<.001), and use 
of both variants of market mode, to hire (b .397; p<.05) and to buy (b .426; p<.05). The 
relations with the internal mode and the social network variant, to hire, are strongly 
significant with large coefficients. The relations with the two variants of a market mode 
are both weakly significant and with moderate-sized coefficients. The entrepreneur’s 
tolerance for ambiguity also relate directly to firm performance, a relation which is 
strongly significant but with a small coefficient (b .116; p<.001). 

Discussion of test in full sample. There is of course much that could be discussed, but 
we choose some prominent notations. Firstly, the use of modes cannot be disregarded 
from when addressing small firms and their ability to improve their firm performance. In 
addition, the use of competence acquisition modes that result in competence being tightly 
connected to the firm (internal or social network modes), are those modes that proves the 
greatest potential for a positive influence on firm performance. Secondly, the firm’s 
competence base appears to have a positive impact on use of all variants of modes. 
Accordingly, the results on the competence base appear to agree with the ideas of the 
competence based view. Thirdly, the relations between the variants of modes used and 
firm performances are surprisingly few, and the visible relations’ coefficients appear to be 
weak. However, the competence base appears to have a direct effect on firm performance, 
which, in fact, explicitly notifies us that competence does matter for firm performance. 
This result is also in line with how Bijmolt & Zwart (1994) argue. In order to gain and 
sustain a viable competence base, competence needs to be acquired. Accordingly, we 
argue that though the visible effects from use of acquisition modes are small in the 
present model test, it still does not make the discussion senseless. 

Test on sub-samples. Table 1 reveals that the four context models prove considerably 
better model fit than the test of the first overall model. All have CMIN/DF below 6, and 
three of the models have measures around or below five. What is interesting to note is 
that the model fit tends to be better in a context of high complexity or a context of high 
uncertainty. This implies that the model, as such, work better in contexts characterized by 
high complexity levels, and characterized by high uncertainty levels.  
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Table 1. Model fit measures. 

Measures CMIN DF P CMIN/DF IFI NFI RMSEA 
Model test –  
low complexity 

71.621 12 .000 5.968 .817 .787 .127 

Model test –  
High complexity 

31.230 13 .003 2.402 .901 .841 .081 

Model test –  
low uncertainty 

66.284 13 .000 5.099 .777 .737 .141 

Model test –  
High uncertainty 

56.883 12 .000 4.740 .829 .792 .107 

Test in low complexity. Only one out of five variants of competence acquisition modes 
proves a visible relation with firm performance in a context of low complexity, and that is 
use of an internal mode (b .017; p<.01). There are four visible relations between the 
competence base and use of variants of modes in a context of low complexity. Two of 
these relations are strongly significant with coefficients between large and very large, 
namely, the relations with use of the internal mode (b 1.547; p<.001) and use of the social 
network variant, to hire (b 2.661; p<.001). In addition, the relation with the social 
network variant, to buy (b 1.044; p<.01), has a large coefficient and has a moderately 
strong significance level. The relation with the market mode variant, to buy (b .882; 
p<.01), has a moderately strong significance level and a quite large coefficient. In 
addition, the competence base has a visible direct relation with firm performance, which 
has a moderately strong significance level and a small to medium-sized coefficient (b 
.139; p<.01). The business concept has only a visible relation with one out of five 
variants of competence acquisition modes; an internal mode (b 1.184; p<.01). The 
business concept also relates directly to firm performances (b .139; p<.01). The 
entrepreneur’s education has a visible relation with one of the five variants of modes, 
which is with use of the market mode variant, to hire (b -.447; p<.05). This relation has a 
negative semi-large coefficient and the significant level is weak. In addition, the 
entrepreneur’s experiences do also show one visible relation that is negative, which is 
with use of the social network variant, to hire (b -.919; p<.01). Though both negative 
relations regard hiring new employees, they differ as the entrepreneur’s education relates 
to a market mode and the entrepreneurs experience relate to a social network mode. The 
sub-variable, the entrepreneur’s tolerance for ambiguity has visible relations with use of 
two out of five variants of modes; the internal acquisition mode (b .822; p<.05) and the 
social network variant, to hire (b .879; p<.05).  
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Fig. 3. Results from testing of research model in a context of low complexity. (The figure 
illustrates a simplified model where measurements errors are not included. An arrow 
between two of the boxes indicate a relationship. The exogenous variables are open for 
correlation. Dotted lines refer to negative coefficients. *= p<.05; **=p<.01; ***=p<.001. 
Unstandardized values are reported on the coefficients.). 

Test in high complexity. Only use of the internal acquisition competence acquisition 
mode proves a visible relation with firm performances in a context of high complexity (b 
.013; p<.05). The competence base has only visible relations with two out of five variants 
of mode. One of those relations is with use of the internal acquisition mode (b 1.263; 
p<.05), the other relation with use of the market mode variant to hire (b 1.016; p<.05). 
The competence base has also a visible direct relation with firm performance (b .177; 
p<.001). The business concept has one visible relation, which is with use of the social 
network variant, to hire (b 1.116; p<.05). There are no visible relations between the 
entrepreneur’s education and use of variants of modes in a context of high complexity. 
On the contrary, the entrepreneur’s experience relates to three of the five variants of 
competence acquisition modes. The relation with use of the market mode variant, to buy 
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has a large coefficient (b 1.377; p<.01). The other two relations, with the social network 
variant, to hire (b -.988; p<.05) and the market mode variant, to hire (b -.908; p<.05) are 
both negative. The entrepreneur’s tolerance for ambiguity has visible relations with three 
out of five variants of modes; the internal acquisition mode (b 1.116; p<.05), the social 
network variant, to hire (b .911; p<.05), and the social network variant, to buy (b .893; 
p<.05) in a context of high complexity. The entrepreneur’s tolerance for ambiguity shows 
a visible direct relation with firm performance, with a small to medium-sized coefficient, 
which has a semi-strong significance level (b .177; p<.001).  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. Results from testing of research model in a context of high complexity. (The figure 
illustrates a simplified model where measurements errors are not included. An arrow 
between two of the boxes indicate a relationship. The exogenous variables are open for 
correlation. Dotted lines refer to negative coefficients. *= p<.05; **=p<.01; ***=p<.001. 
Unstandardized values are reported on the coefficients.). 

 

.123** 

 
1.116*

.911* 

-.908* 

.177*** 

 1.016* 

   1.116* 

    1 .377** 

Entrepreneur 
Education 

Entrepren
eur 

Tolerance 
for 

ambiguity 

Business 
concept 

 

Competence 
base 

 

Market 
acquisition 
– buy  

Market 
acquisition 
– hire  

Social 
network 
acquisition 
- buy 

Social 
network 
acquisition 
- hire 

Internal 
acquisition 

 
Firm 

performance  
 
 

-.988* 

  
1.263

  

.893* 

.013* 

Entrepreneur 
Experience 



 

 

118

 

Discussion of tests in high and low complexity. We notice several areas worthwhile 
discussing. It appears as in a context of high complexity, the driving forces behind use of 
competence acquisition modes are more spread between the inheritance factors compared 
to the spread in a context of low complexity. In the context characterized by high 
complexity, the competence base appears to influence fewer variants of modes compared 
to how the competence base seems to work in a context characterized by low complexity. 
Instead the entrepreneur appears to fill a greater function in use of modes in a context of 
high complexity. Both the entrepreneurs’ experiences and the entrepreneurs’ tolerance for 
ambiguity appear to influence more variants of modes compared to how the two sub-
variables work in a context of low complexity. Accordingly, there is a tendency that the 
entrepreneur becomes more central for use of variants of competence acquisition modes 
in a context of high complexity, which appears to be a shift compared to a context of low 
complexity. Thus, the central driving force in use of competence acquisition modes tends 
to shift from the competence base to the entrepreneur, when the character of the context 
shifts from low to high complexity. In fact, when the context is difficult to understand and 
hard to interpret, management by “gut-feeling” appears to become both a driving force 
and a compass in firm actions. While in a context, where it is easy to understand and 
interpret the surrounding, the competence base appears to work as a driving force guiding 
firm action. The gap between what competence the firm has, and what competence the 
firm needs or expect to need, appear to drive for firm actions in use of competence 
acquisition modes in a context of low complexity.  

In both types of complexity contexts tested in the present study, there are indications 
that the competence acquisition modes, which offer tight connection with the firm, are 
emphasized by the relations with the inheritance factors. This result differs from what 
was suggested by both Tidd & Trewhella (1997) and Kelly & Rice (2001), who maintain 
that with high complexity comes more incentives for using more external modes. Further, 
the results show no visible relations between use of external modes and firm 
performance. Aldrich & Fiol (1994) may offer an explanation to the lack of relations. 
They argue that when core competence is at hand, which are of crucial importance for 
firm performance, focus is on use of an internal mode due to the possibility to remain the 
barriers to imitation. Tidd et al. (2001) argue in line with the above by suggesting that 
external modes are only used when the type of competence being acquire is not directly 
related to the core competencies of the firm. Accordingly, the incentives for using 
external modes may increase as the complexity level increases. However, if external 
modes are used regardless of the complexity level, the use appears to be focused on non-
core competitive issues, which may be one reason for the lack of relations between 
external modes and firm performance.  

Tidd & Trewhella (1997) argue that when the overall technology is sufficiently 
complex the firm must be prepared to access enabling competence externally even though 
all strategic competence can be retained internally. Such a difference between contexts of 
high and low complexity is not obvious in these model tests. The present model tests 
prove a slight tendency indicating that in a context of low complexity, the coefficients 
between the inheritance factors and use of tightly connected modes are stronger. The 
strengths of the coefficients are in line with how Wernerfelt (1984) argues. He reasons 
that one barrier of imitation can be found in the degree of complexity in the process of 
offering products and services to the market. Thus, the higher the complexity level, the 
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greater the opportunities for creating and maintaining barriers to imitation. This presumed 
relation might be one reason why there is a tendency that the modes, besides an internal 
mode, appear to be used in a less structured way in a context of high complexity 
compared to a context of low complexity. In a context of high complexity it may not be 
necessary, in order to protect from imitation, to act as structured. In both types of 
complexity contexts, use of an internal mode is emphasized why use of an internal mode 
might primarily be for other reasons than for building barriers to imitations.  

Further, in a context of high complexity, the business concept appears to drive for use 
of the social network in order to hire personnel, which is in contrast to how it works in a 
context of low complexity. The two settings allow for different mechanisms to work 
regarding the use of the social network. The difficulty in understanding the competence 
need in all areas of the business concepts may vary with the degree of complexity. When 
the context is characterized by high complexity, the difficulty in understanding the 
competence need is great, and using the social network in order to acquire competence 
might prove to be beneficial. On the contrary, when the context is characterized by low 
complexity, the competence need in all areas are more easily interpreted and understood. 
As a consequence, use of the social network to acquire the “right” competence might be 
considered risky as it might allow outsiders to obtain insight into important issues of the 
firm.  

Test in low uncertainty. Only one of the five variants of competence acquisition 
modes, namely use of the internal mode, proves a visible relation with firm performance 
in a context characterized by low uncertainty (b .02; p<.01). The competence base proves 
to have strong relations with use of both variants of a social network mode in a context of 
low uncertainty. The coefficients are large in both relations with the social network 
variant, to hire (b 1.312; p<.01), and the variant, to buy (b 1.516; p<.01. The competence 
base also relates directly with firm performance in a context of low uncertainty (b .176; 
p<.01). There exist no visible relation between the business concept and use of any 
variant of modes in a context characterized by low uncertainty. In this context, the 
business concept only relates directly to firm performance (b .114; p<.05). There exist no 
relations between the entrepreneur’s education and use of variants of modes or with firm 
performance in a context of low uncertainty. The entrepreneur’s experience has one 
visible relation, which is a negative relation with use of the social network variant, to hire 
(b -.836; p<.05). The entrepreneur’s tolerance for ambiguity proves to have most relations 
with use of variants of modes compared to the other inheritance factors in a context of 
low uncertainty. The entrepreneur’s tolerance for ambiguity relates with use of the 
internal mode (b 1.450; p<.01), use of the social network variant, to hire (b 1.044; p<.05), 
and use of the variant of a market mode, to buy (b 1.331; p<.01).  
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Fig. 5. Results from testing of research model in a context of low uncertainty. (The figure 
illustrates a simplified model where measurements errors are not included. An arrow 
between two of the boxes indicate a relationship. The exogenous variables are open for 
correlation. Dotted lines refer to negative coefficients. *= p<.05; **=p<.01; ***=p<.001. 
Unstandardized values are reported on the coefficients.). 

Test in high uncertainty. In a context characterized by high uncertainty, only use of the 
internal mode proves a visible relation with firm performance (b .017; p<.01). The 
competence base has visible relations with two of the five variants of modes. One relation 
is with the internal mode (b 2.027; p<.001), and the other relation is with the market 
mode variant, to hire (b .900; p<.05). In addition, the competence base has a direct 
relation with firm performance in a context of high uncertainty (b .139; p<.01). The 
business concept has a visible relation with one of the five variants of modes in a context 
of high uncertainty, which is with the market mode variant, to hire (b .922; p<.05). In 
addition, the business concept also proves a visible direct relation with firm performance 
(b .155; p<.001). The entrepreneur’s education has no visible relation with any variant of 
mode, or with firm performance. The entrepreneur’s experience has two negative 
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relations and one positive with use of variants of modes in a context of high uncertainty. 
The negative relations are with use of the internal mode (b -.778; p<.05) and with use of 
the social network variant, to hire (b -.850; p<.05). The positive relation is with use of the 
market mode variant, to buy (b .859; p<.05). The entrepreneur’s tolerance for ambiguity 
has two visible relations with use of variants of modes in a context of high uncertainty. 
More specifically, the entrepreneur’s tolerance for ambiguity relate with use of the 
internal mode (b .868; p<.05), and use of the social network variant, to hire (b 1.183; 
p<.001). The entrepreneur’s tolerance for ambiguity proves a visible direct relation with 
firm performance (b .078; p<.05). 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Results from testing of research model in a context of high uncertainty. (The figure 
illustrates a simplified model where measurements errors are not included. An arrow 
between two of the boxes indicate a relationship. The exogenous variables are open for 
correlation. Dotted lines refer to negative coefficients. *= p<.05; **=p<.01; ***=p<.001. 
Unstandardized values are reported on the coefficients.). 
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Discussion of tests in high and low uncertainty. A strong competence base seems to 
have a direct effect on firm performance in both a context of high uncertainty and a 
context of low uncertainty, which in fact is a visible relation apparent in all five model 
tests. This indicates that the strength of the competence base matters for firm 
performances regardless of the uncertainty level of the context. Still, there seems to be a 
tendency of a shift towards use of modes, which offer more tightly held competence in a 
context of high uncertainty compared to a context of low uncertainty. A strong 
competence base appears to have visible relations with both an internal acquisition mode 
and the social network variant, to hire, in the context of high uncertainty. Meanwhile, in 
the context of low uncertainty, a strong competence base appears to have relations with 
the two variants of a social network mode. Accordingly, a strong competence base 
appears to drive for tightening the boundaries for competence acquisition actions as to be 
handled in closer control of the firm in contexts of high uncertainty compared to contexts 
of low uncertainty. This result is in contrast to what was suggested in the literature (Kelly 
& Rice 2001, Tidd & Trewhella 1997, Covin & Slevin 1989). However, the results might 
still be natural since a context characterized by low uncertainty might allow for “wider 
turns in actions” in terms of solving competence needs.  

Overall, the inheritance factors appear to influence more variants of modes in a 
context of high uncertainty compared to in a context of low uncertainty. One point of 
difference between the contexts of high and low uncertainty is the number of the total 
relations being visible. In the context of low uncertainty fewer relations (8) are visible 
compared to the context of high uncertainty (11). This difference may be viewed as an 
indication of the level of watchfulness of the firms. In contexts of high uncertainty, the 
firms may need to stay on their “toes” and be prepared for changes. Meanwhile, in 
contexts of low uncertainty, there is a lesser need for alertness as it is easier to foresee 
environmental changes. It has been suggested that using external modes means provision 
of “windows” on emerging or rapidly advancing areas (Tidd & Trewhella 1997, Moreau 
2000, Durand & Quelin 2000, Sanchez et al. 1996), which is why the reasoning on 
“watchfulness” seem natural. This result can further be viewed in the light of the results 
presented by Berglund & Blomquist (1999). They conclude that firms acting in a simple 
and stable environment (cf. low uncertainty) invest small efforts into competence 
acquisition compared to firms acting in a complex and dynamic environment (cf. high 
uncertainty). In fact, Berglund & Blomquist tie the characteristic of the environment with 
the focus of competence building or competence levering by suggesting that a simple 
environment involves mainly preservation of competence, relating to competence 
levering, while a complex and dynamic environment involves mainly renewal of 
competence in line with competence building.  

A challenging business concept appears to have a direct effect on firm performance in 
both uncertainty contexts. However, only in the context of high uncertainty do a 
challenging business concept seems to have an impact on any variant of modes. In fact, a 
challenging business concept appears to have a relation with the market mode variant, to 
hire. Accordingly, in a context of high uncertainty, firms with a challenging business 
concept seems to promote use of a market mode to expand the own competence base, in 
line with keeping the firm’s “tentacles” active, as suggested by Covin & Slevin (1989).  

The use of an internal acquisition mode appears to be of some importance for firm 
performance in both uncertainty contexts, as in all model tests. On the other hand, there 
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are no obvious direct effects from the other variants of modes on firm performance in 
either of the uncertainty contexts. This implies that regardless of the uncertainty level of 
the context, the use of external modes do not show visible relations with firm 
performance. This unexpected result was addressed in a previous model test in the 
context of complexity. Although the results can be discussed in similar ways, complexity 
is not the same as uncertainty.  

The entrepreneur’s tolerance for ambiguity appears to have impact on more variants of 
modes in a context of low uncertainty compared to the visible impact of the 
entrepreneur’s tolerance for ambiguity in a context of high uncertainty. However, in a 
context of high uncertainty, the entrepreneur’s tolerance for ambiguity seems to have a 
direct effect on firm performance, which is not visible in the context of low uncertainty. It 
seems natural that high tolerance for ambiguity has a direct relation with firm 
performance in a context of high uncertainty. The underlying reasoning is that the nature 
of the context requires the entrepreneur to have high tolerance for ambiguity in order to 
also perceive the comfort level needed for pursuing competence acquisition action. 
Otherwise, an entrepreneur with low tolerance for ambiguity might be “handicapped” by 
the high uncertainty level in a context.  

On the contrary, in a context of low uncertainty, the level of tolerance of ambiguity 
appear to be of no direct visible consequence for firm performance, perhaps due to that 
the context itself allow for a certain comfort level for entrepreneurs regardless of the level 
of tolerance for ambiguity. The idea that the context allows for a broader sense of comfort 
in the entrepreneur’s actions might also provide some insight into the more spread use of 
variants of modes in a context of high uncertainty compared to a context of low 
uncertainty. Suggesting that in a context of low uncertainty, a higher level of comfort is 
perceived, which requires a lower need to keep a wide variety of options open.  

The results in this study also indicate that in a context of high uncertainty, an 
entrepreneur with low tolerance for ambiguity avoid taking actions in use of competence 
acquisition modes, and has no direct relation with firm performance. These results are 
somewhat in line with a conclusion made by Westerberg (1996). He suggests that high 
tolerance for ambiguity is positive in uncertain environments, while high tolerance for 
ambiguity seems negative in stable environments. He reasons that persons with high 
tolerance for ambiguity might take too many risks in a stable environment when the 
rewarding actions may be to “play it safe”, as he puts it. Still, it needs to be noted that in a 
context of low uncertainty, high tolerance for ambiguity matters for use of the market 
mode variant, to buy, which do not appear in a context of high uncertainty. Consequently, 
entrepreneurs with high tolerance for ambiguity do access competence in contexts of low 
uncertainty in a structured way, which is different from entrepreneurs with low tolerance 
for ambiguity. This difference is not visible in a context of high uncertainty.  

There is an indication of a frequency level difference in use of the two variants of 
social network mode as there tends to be a slightly greater use in a context of high 
uncertainty compared to the use in a context of low uncertainty. These tendencies indicate 
that the uncertainty level in the context works as a contingency aspect on use of a social 
network mode. 
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5 Concluding remarks and study limitations 

What appears to be valid in all five model test is the importance of the strength of the 
competence base for understanding how competence is acquired. Also, all five model 
tests prove that an internal competence acquisition mode relates to firm performance, and 
that a strong competence base relate to firm performance. The model tests points out that 
firms do stretch their business arena via acquiring competence by using external modes. 
However, the use of external modes does not prove visible effects on the firms’ 
performance. This lack of visible effects indicates that the stretch, despite the fact that it 
involves competence acquisition, do not revolve around those competencies that are 
directly related to a firm’s competitive core. The nature of the stretch could rather be 
referred to support activities for the internal acquisitions and the firm’s competence base, 
which both appear to relate to firm performance.  

The suggestion that a strong competence base leads to more competence investments 
by using more modes is supported by the results from these model tests. The following 
suggestions that a strong competence base would mean that internal modes are favoured 
or that a strong competence base leads to more extensive use of external modes are not 
clearly supported by the model tests. The results appear to provide a more complex 
picture regarding use of modes and relations with a strong competence base. The opposite 
suggestion, that a weak competence base would mean that internal modes are favoured, 
or that a weak competence base would mean that external modes are favoured are more 
clear as none of the suggestions are supported. The results suggest that a weak 
competence base prove no sign of any structure in use of competence acquisition modes. 
Accordingly, a weak competence base does not seem to lead to a particular focus in use 
of modes.  

The entrepreneur’s experiences appear to, in many contexts, prove negative relations. 
This means that the more experienced an entrepreneur is, the less the entrepreneur uses a 
particular mode. In fact, the only mode with which the entrepreneur’s experiences prove a 
positive relation is with the market mode variant, to buy. All the other visible relations 
appear to be negative. Accordingly, the inexperienced entrepreneur holds more options of 
modes to use open. Perhaps Tidd & Trewhella (1997) reasoning can offer some insights 
into this result. They state that an experienced entrepreneur will have a greater level of 
comfort in how to deal with competence acquisition. This is why the experienced 
entrepreneur holds fewer options open by using a narrow range of modes. Instead, the 
experience entrepreneur will acquire competence in a stable manner by using fewer 
variants of modes compared to an inexperienced entrepreneur. This is in line with how 
Bowman & Hurry (1993) argue as they suggest that people seek to keep options open in 
situations that involve an unforeseeable future. Keeping options open is in line with use 
of a wide variety of modes.  

Both Souitaris (2002) and Reuber & Fischer (1997) suggest that with experience 
comes the potential of more use of the social network variants. However, the results 
suggest that the actual use is the opposite; the more experience, the less use of the social 
network modes. Accordingly, the actual use of the social network variants appears to 
decrease with increased experience. Increased experience, leading to increased comfort 
level, might decrease the need for using the social network. But quite logically, the 
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opportunities to use the social network mode might still increase with increased 
experience. The suggestion that long experienced and highly educated entrepreneurs 
would use an internal acquisition mode to a greater extent could not be supported by the 
results in these model tests. Further, the results from these model tests do not show 
visible support for what Souitaris (2002) and Dyke et al. (1992) found, namely that 
experience relate directly to better firm performance. Education appears to be a factor 
that show the fewest (one) visible relations with any modes, and have no direct relation 
with firm performance. This result is in line with the arguments of Tidd et al. (2001) and 
Dyke et al. (1992).  

Generally, the results prove that entrepreneurs with high tolerance for ambiguity use 
more variants of modes compared to entrepreneurs with low tolerance for ambiguity, 
which was expected. This result is also in line with the suggestion that an entrepreneur 
with low tolerance for ambiguity have a lower use of external modes. In addition, the 
results indicate that entrepreneurs with high tolerance for ambiguity do relate directly and 
positively to firm performance, which is suggested in the frame of references. However, 
the assumption that entrepreneurs’ with a low tolerance for ambiguity would prefer use of 
an internal mode can not be supported by the results as such a visible relation cannot be 
found.  

Like any study, this research has limitations. A response rate of around 30 percent as in 
this study is not in line with the statistical dream scenario. Consequently, the study has a 
rather large non-response rate to deal with. In order to handle the fact that two third of the 
sample did not respond, non-response analysis were carried out, were no significant 
differences of relevance for the results from this study were found. Still, it’s a fact that we 
cannot know how the non-response firms act regarding competence acquisition. The few 
and weak relations between used modes and firm performance raises the question of 
should we bother with the discussion on use of acquisition modes at all. We think so. 
First, this model is tested on an aggregated level where the different competence types are 
treated jointly. Instead, by analyzing the competence types separately, a more in-depth 
and less blurred picture on use of modes and outcome might be provided. However, such 
a sophisticated test on each competence type would not only make the five types of 
modes into fifteen, the number of independent variables would triple as well, and the 
complexity of the model would increase to a level where it would be difficult to interpret 
and comprehend the results, and thus, not serve the purpose of what a model is meant for.  

Also, perhaps the integration of competence into the firm’s productions, products and 
services needs to be viewed in a longer perspective, as so the effects from the actions 
during the past three years needs to be interpreted a few years forward when the 
competence have had a more reasonable chance of being incorporated into the 
productions, products and services. Still, the choice to use a three year period in the 
present study is not unreasonable.  

In addition, variables could be chosen differently and be focused on a different level, 
which might be of consequence for how the model works. The acquisition of competence 
could be size dependent, where larger or smaller competence items could be acquired 
dependent on the cost related to the acquisition. One possible consequence of other 
choices in how variables are studied might be a provision of a refined picture regarding 
the phenomenon of competence acquisition, and opportunities to verify the results in this 
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thesis. The explicit relations with firm performance provide some indications on 
contingency aspects on use of modes between the contingency contexts.  
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Abstract 

Products and product value chain has become increasingly complicated, within the 
telecommunications industry. In the past, businesses and testing was driven by 
technology. However, currently and even more in the future, business activities and 
testing will be driven by the end-user. Terminology for the end-user orientated thinking 
does exist, yet it does not directly solve the problems of managing end-user orientated 
testing throughout the product value chain. This paper intends to open discussion and to 
initiate interest and research for managing testing based on the needs of end-users. The 
needs of the end-user should be at the focal point when planning and optimising testing 
processes in complicated value systems. User experience driven optimization offers new 
ideas for managing testing process more rationally. 
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1 Introduction 

This study highlights the importance of user perceived value to testing process in today’s 
telecommunication industries. Traditionally testing process is managed from a 
technological viewpoint. Presented solution is to place the end-user at the focal point. The 
user value driven approach for the optimisation of testing supports and completes the 
more commonly used business, and technology driven approaches. 

Testing plays an important role in every phase of an innovation lifecycle in 
telecommunications industry. Yet, testing has multiple definitions in literature (see e.g. 
IEEE Standards Board 1990, Myers 2004, Pol & van Veenendaal 1998). We look testing 
from the management viewpoint, without categorising it into hardware and software 
testing, but rather study testing with a wider perspective. According to Jokinen and 
Määttä (2005) testing can be defined as a process of performing planned, prepared and 
controlled activities to evaluate the uncertain quality level of the object or/and processes, 
assisting to determine whether those meet the requirements or/and the specifications set 
prior test. 

The ICT industries are changing and developing rapidly. The competition in mobile 
device market has become increasingly fierce between manufactures. Thus, sales prices 
and profit margins are usually very small. (Dulaney et al. 2005.) To gain profit and to 
increase the market share companies launch more, new, high quality and innovative 
products earlier than competitors do. This means shorter design lifecycles. 

The complexity of products (see Fig. 1) has increased (1) along with the decrease in 
physical dimensions (Jokinen 2006). The more complex a system becomes, the more 
resources are required to test it. However, clearly from the perspective of the entire 
industry, the growing complexity and cost of test can only be considered as painful. 
(Rumney 2003.) 

Fig. 1. Increasing complexity of telecommunications products (Jokinen 2006) (see also 
Möttönen et al. 2006).  
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At the same time, the value chain of telecommunications industry has become more 
complicated, (2) after being driven historically by two strategic groups, mobile operators, 
and equipment manufacturers. Nowadays, also IT enablers, consumer electronics 
conglomerates and content providers are providing their stake to the value chain. Due to 
this, the competition has shifted from what used to be about performance capabilities, to 
the needs of consumer. Fig. 2 illustrates the fragmentised value chain related to the 
technical life cycles (Steinbock 2005). 

Fig. 2. Industry globalization: industry value system (Adopted from Steinbock 2005). 

The changes in the business environment, with fast time to market and demands to 
decrease R&D costs have increased the importance of efficient product creation process, 
including testing (Perttula 2004). The workload of testing has increased constantly in the 
telecommunications industry, as illustrated in the Fig. 3, because of shorter product 
lifecycles and decreased time-to-market (Jokinen 2006).  

 Pre-
Cellurar

1G

2G

3G

4G

Operators

OperatorsVendors Service
Providers

Vendors Service
ProvidersOperatorsContractors

Contractors Vendors Chips Software Operators Service
Providers

Pre-
Cellurar

1G

2G

3G

4G

Operators

OperatorsVendors Service
Providers

Vendors Service
ProvidersOperatorsContractors

Contractors Vendors Chips Software Operators Service
Providers



 

 

136

 

Fig. 3. Workload of the telecommunications product development (Jokinen 2006) (see also 
Möttönen et al. 2006). 

Testing activities are estimated to generate between 40 and 80 percent of the entire 
costs in high-technology ICT product development. Testing has become a critical factor 
affecting the profitability of ICT business (e.g. Andersson & Runeson 2002, Davis 1994, 
Gilb & Graham 1993, Harrold 2000, Jacobs & Trienekens 2002, Kit & Finzi 1995, Kung 
et al. 1998).  

The survey done by Andersson & Runeson (2002) shows, that in practice, all 
companies have problems with their testing processes. The managers have faced 
enormous challenges in developing knowledge and processes for testing due to 
increasingly critical and complicated testing activities. The increased technical 
complexity (1) of mobile communications systems and interoperability challenges in 
multi-vendor networks (2) has lead to a situation where the importance of testing in 
product value chain enhances. When advanced design methods and platforms are utilised 
in R&D processes, the maturity of testing has not developed to the same level; As a 
result, the overall testing effort increases.  

The required change is presented in the following objective of the NTCForum 
industrial-academic research collaboration (Fig. 4). 
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Fig. 4. Objective of the NTCForum industrial-academic research collaboration (Heinonen 
2006). 

Jokinen (2006) has presented the following added-value chain for innovation lifecycle 
(Fig. 5). To be able to make the most of testing from the viewpoint of management, 
testing must be optimised in the entire innovation lifecycle from research to after sales 
and finally to disposal. Based on their research, testing has not been optimised in the 
entire value chain. Few efforts aiming towards optimisation at distinct phases of the value 
chain have led to sub-optimisation. 

 

Fig. 5. Added value chain for innovation lifecycle (Jokinen 2006). 

In this paper, we present potential concepts for end-user driven management of testing 
activities. In chapter 1, we will introduce the background and some of the challenges that 
the management of testing faces in ICT sector. In chapter 2, we will present the 
theoretical background of the challenges over the idea managing testing process from the 
end user viewpoint. In this chapter, we also present the benchmarked service 
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management concepts to clarify the potential these concepts might offer. In chapter 3, we 
will present the potential steps towards strengthening the end user viewpoint, and will 
describe how the end user’s requirements could guide testing processes. In chapter 4, we 
will conclude the result and present ideas for future research. 

2 Testing management and end-user viewpoint  

End-user, business, and technology point-of-views are essential when analysing ICT 
trends (Björksten et al. 2005). As Björksten et al. (2005) summarise, technology has 
traditionally been considered as the major driver for the change in mobile service 
management. Businesses are more likely to utilise technologies to implement business 
models than to meet customers’ needs. End users and business models are in a key 
position to determine the technologies to be deployed. The end-user viewpoint can be 
seen as guidance for the two other viewpoints, ensuring that the needs of the customer are 
taken into account. 

However, the existing organisation, people, processes, and technology are built for 
managing technology-driven testing. The traditional testing process management often 
aims towards wall-to-wall test coverage from the technological viewpoint. The required 
change in thinking is towards more market and customer experience oriented 
management and optimisation of testing, so that the end-user experience will be the 
driver for technology. 

User Experience (UE) is a result of motivated action in a certain context. The user’s 
previous experiences and expectations influence the present experience, and the present 
experience leads to more experiences and modified expectations. (Kankainen 2003.) 

According to Koomen & Pol (1999), in developing and maintaining information 
systems, special attention should be paid to quality. In this case the word quality refers to 
the level of fulfilling different user expectations. Koomen & Pol (1999) continue saying 
that the result of testing should lead to making a diagnosis; that is, detecting the causes 
behind the unwanted problems that affect customer perceived value in a negative way. 
Moreover, the diagnosis should rather be based on recognition of a pattern in complaints 
than in an isolated complaint. Quality must be built, not tested, into a system. Prevention 
is better than care. Already during the “quality revolution” of the eighties, the 
recommendation was to stop testing and do everything right at the first time. Boehm 
(1981) has shown that the cost of fixing errors in the products that are in the field can be 
1000 times more than to correct them at the product requirements phase. 

This message is quite right when talking about quality in general for manufacturing 
and service industries. Frequent technology change, increase in complexity, time-to-
market pressures and the decrease in size has made telecommunications industry a little 
different. These factors set enormous challenges for design, manufacturing, maintenance, 
and procurement that are unmatched by any other industry. Consequently, even with 
sincere effort to plant quality in during these stages, wherever there is work, people make 
mistakes. That is where testing stands; it is one of the efforts required for this purpose 
(see Black 2004, Davis 1994, Pol & van Veenendaal 1998). It is important to understand 
that testing alone is not enough. Testing quality into the products is an illusion as well 
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(Feldman 2005, Mozar 2004). Both of the ideas “do everything right at the first time” and 
“test everything” are pleasant illusions. According to Koomen & Pol (1999), testing is 
just an instrument that can contribute to the quality enhancement in IT systems. Testing 
should be embedded in the quality management of an organisation. 

What is then required to test? Pol & van Veenendaal (1998) condense the idea into one 
principle – no risk, no test. The required level of testing effort depends on the risks 
involved in bringing the IT system into operation. At this point, the customer defines the 
critical risks to be prevented or in the worst case, the faults to be detected and fixed. 

Service management concepts provide an interesting benchmarking potential for end-
user driven thinking. In the next chapter, we will introduce few key findings from the 
literature study executed at the department of Industrial Engineering and Management 
during the fall 2005 (see Ojala 2006). 

2.1  Benchmarking service management concepts 

Optimising testing process by considering user perceived value QoS (Quality of Service) 
provides a basis for test requirements planning, allowing to take the need of the customer 
into account better. User perceived value can be divided into tangible QoP (Quality of 
perception) and intangible QoE (Quality of Experience).  

QoS is a typical measure related to the performance of telecommunications 
environment, which is characterised by quantitative measurement criteria in terms of 
subjective and objective user satisfaction (Steinmetz & Nahrstedt 1996). In recent years, 
QoS has sometimes referred as management concept related to the provision and 
maintenance of telecommunications services, although the legacy of the concept lies in 
the network engineering discipline. Oodan et al. (2003) summarise the impact of QoS 
management to be threefold: first, QoS management should be based on proven 
background fabric of management practice (utilising TQM practices throughout the 
business); second, the management should rid itself of archaic working practices and 
embrace the culture of educated thinking and third; QoS should be treated as if it is not a 
target to be achieved, but one requiring continuous improvement. Lewis (2004) describes 
that in its widest context, telecommunications service quality has to be seen as an 
essential risk management discipline. In addition to these definitions, there are others (see 
Burgstahler et al. 2003, Crawley et al. 1998, International Telecommunication Union 
(ITU) 2000, TeleManagement Forum 2005, Willis 2005, etc.).  

Fig. 6 presents a QoS definition matrix that gives criteria for judging the quality of the 
communications functions that any service must support.  
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Fig. 6. The four viewpoints of QoS (Adopted from International Telecommunication Union 
(ITU) (2000). 

Jordan & Jordan (2000) define consumer needs to be in the following order of 
importance: functionality, ease and pleasure of use. Effective QoS management should 
fulfil these needs. In the Fig. 7, the inter-relationships between various viewpoints of 
QoS, illustrate, how the customer requirements of QoS relate to the QoS offered by the 
service provider. QoS criteria are divided into network related and non-network related 
elements, which both influence the QoS perceived by the user. 

Fig. 7. Inter-relationships between various viewpoints of QoS according to ETSI (Adopted 
from Ham et al. (2001). 

 
Customer’s 

QoS
Requirements

QoS
Achieved by

Provider

QoS
Perceived

By Customer

QoS Offered
By

Provider

Customer’s 
QoS

Requirements

QoS
Achieved by

Provider

QoS
Perceived

By Customer

QoS Offered
By

Provider



 

 

141

 

User perceived QoS is sometimes called Quality of Experience (QoE) (Drogseth 2005, 
Dyck et al. 2004, Heddaya 2002, Jain 2004, Nokia 2004, Patrick et al. 2004, Soldani 
2005, van Moorsel 2001), but the concept has no generally agreed definition. It is clear 
that a feasible QoS definition must consider several factors. That is usually not a 
problem, if the factors are objective and can easily be evaluated. In fact, QoS does 
consider factors that are objective, easily measured, and used in definition and in design 
of systems. In the case of QoE’s, however, there is so much subjectivity involved that 
there are several challenges in defining it (Jain 2004). 

Quality of perception (QoP) uses a level of ‘information transfer’ (objective) and user 
‘satisfaction’ (subjective) to determine the perceived level of multimedia quality. To this 
end, QoP is a term, which encompasses not only user’s satisfaction with quality of 
multimedia presentations, but also his or her ability to analyse, synthesise, and assimilate 
the informational content of multimedia. (Gulliver et al. 2004.)  

To take this into the context of testing; testing should cover the areas that affect the 
customers’ experience of quality (Black 1999). However, the test coverage is not in line 
with the actual needs of the customer yet. From the end-user point of view, testing is 
being overdone and underdone in different phases of an innovation lifecycle. Sub-
optimised testing efforts have a negative effect on the productivity of testing process as a 
whole. 

Service management concepts, QoS, QoE, and QoP have been originally developed to 
support measuring the quality experienced by the end-user. These tools make 
optimisation of testing process possible to an extent, from the end-users point-of-view. 

User perceived value does not optimise testing directly from the standpoint of 
management, but can be employed to direct testing in the entire perspective of innovation 
lifecycle. Nevertheless, testing has not been studied adequately from the customer’s 
viewpoint, yet there is a need for this to allow improved optimization of testing 
throughout the entire value chain, and to allow an effective strategic management of 
testing. 

3 End-user is the king – a few steps towards focusing on 
user perceived value in management of testing 

Now we introduce a few potential steps towards strengthening the end user viewpoint in 
test management. These steps are critical for building an understanding over the missing 
perspective, which currently is an obstacle for managing testing process more rationally. 
These steps describe the idea of how the end user’s requirements could guide testing 
process. The potential steps are; find the needs of the end user (1), increase transparency 
in the innovation life-cycle (2), measure and monitor user experience (3), and learn to 
improve the testing process based on the user experience (4). 
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3.1  Find the needs of the end user 

Needs of the end user are crucial for the success of the business. An understanding of 
people’s needs could be leveraged across the entire business activity, providing value 
beyond the development of any single product (see Leonard & Rayport 1997, Patnaik & 
Becker 1999). From test manager’s viewpoint, it is critical to define those needs. This is 
the first step towards directing the entire value chain of testing from the end user 
experience viewpoint. Managing performance of testing process must begin by capturing 
and benchmarking user experience as realistically as possible. From this basis, the testing 
process can be managed to deliver quality of experience based on service type, customer 
priorities and business needs. 

Patnaik & Becker (1999) point out the importance of needfinding from a product 
development point of view. They introduce a needfinding process that consists of four 
stages: frame and prepare (1), watch and record (2), ask and record (3), and interpret and 
reframe (4). As well as designers, also the test managers in the different phases of 
innovation life cycle need reliable information of the needs of the end user to be able to 
manage the testing process. The presented process can provide a useful concept for better 
understanding the needs of the end user. 

Enterprise Management Associates has established the elements for baselining QoE 
(Drogseth 2005). These elements are availability, responsiveness, security, efficiency/ 
cost effectiveness, consistency, and flexibility. The elements are not exclusive – and 
cannot be, because the user experience itself is an open-ended phenomenon. 

3.2  Increase transparency in the innovation life-cycle 

Communication between different parties is a central factor for managing testing in the 
product value chain. The parties involved would need to strive to collect and share 
information of the end-user requirements and experiences collectively. Therefore, 
communications should boast a level of transparency. The importance of centralised 
information interfaces available for the involved parties would be highlighted. Use of 
standards and mainstream integration of technologies is necessary when communicating 
the customer needs through the whole innovation lifecycle (Fig. 5).  

The testing related decisions at the early stages of an innovation lifecycle can have a 
major effect in the latter stages (See Boehm 1981). Testing plays an important role in the 
applied research, platform development, and product development stages in innovation 
lifecycle (See Fig. 5). It is important to get the right information at the right time to the 
people conducting testing related work, especially in these stages. 
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3.3  Measure and monitor user experience 

A First-class knowledge over the needs of the end-user and outstanding communication is 
worthless, unless the businesses are capable of utilising the obtained information in their 
product development and testing activities. Test coverage is not in line with the actual 
needs of the customer yet. Therefore, there is an imminent need for tools and methods 
that help to utilise the information about the end-user experienced value for directing and 
optimising testing. 

A number of objective metrics can be used to meaningfully asses the end-user 
experience (Drogseth 2005). Without meaningful metrics, the testing engineers fight 
among themselves about which portions of the process are not functioning well enough 
or they may think everything is fine based on the existing technical metrics that do not 
manage to describe the quality that customers experience. 

Service management concepts were originally developed to support continuous 
measuring of the quality experienced by the end-user. This terminology does not cover 
the entire product value chain, for which reason it is not sufficient alone to response to 
the challenges of managing testing. Yet, these concepts can not replace the ongoing 
dialogue with customer that aims to better understand their needs and satisfaction levels. 
However, the service management concepts, including QoS, QoP, and QoE, provide 
useful tools for measuring and monitoring the quality experienced by the end-user.  

3.4  Improve the testing process based on the user experience 

The change of test management from technology orientated to end-user orientated 
thinking requires a change of mindset and efforts from the businesses (Steinbock 2005). 
Managing the entire product value chain will also be challenging and requires a high 
maturity of testing activities. For example Weatherill (2001) has assessed and compared 
the existing improvement models. The businesses may need to aim their understanding 
and maturity to such a level, that they are capable of managing, optimising, and 
understanding test processes as a whole. This way the end-user perceived value will 
provide an important input for the entire value chain, for optimising and managing 
testing, eventually leading to a situation where the end-user experienced value will be a 
driving force for all the testing activities. 

Above presented is and ideal situation, which will become reality only at the higher 
levels of testing maturity (see Weatherill 2001). Nevertheless, the end-user orientated 
thinking can be utilised earlier at the single stages of the value chain (Fig. 5). Fig. 8 
outlines how the end-user experience based requirements may direct testing in the entire 
product value chain. 
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Fig. 8. Integrating customer requirements for testing activities in product value chain. 

4 Discussion 

This paper highlights the need for developing and making testing activities more efficient 
due to the transformation of telecommunications industry. The needs and requirements 
set by the end-user will be the key factors for success in tomorrows competitive business 
environment, which highlights the fact that testing must be managed, not only from the 
viewpoint of technology, but from the viewpoint of quality experienced by the end-user. 
An essential challenge for testing in the complicating product value chain will be how to 
test products effectively and efficiently, when the end-user experience is the driver. The 
required change in common thinking is from technology push towards end-user 
experience pull. 

The proposed potential steps are; finding the needs of the end user (1), increasing 
transparency in the innovation life cycle (2), measuring, and monitoring user experience 
(3), and learning to improve the testing process based on the user experience (4). These 
steps are a result of this preliminary study and can not be considered as exclusive or as 
definitive. Further study must be done on these subjects to be able to give 
recommendations for the industry. 

This paper discussed how the existing service management terminology (QoS and so 
on), take the end user requirements into consideration. This area was studied based on the 
recommendation of the industry partners of NTCForum. The end user based 
understanding provided by QoS terminology can be utilised for improving test process 
management. These concepts can help management effort only if the needs of the end-
users are first successfully defined, and then communicated to the right people at the right 
time. However, this terminology does not cover the entire product value chain, for which 
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reason it is not sufficient alone to respond to the challenges of managing testing. 
Therefore, test management should be studied further from the viewpoint of end-user 
experience as the driver for testing activities, so that the entire product value chain will be 
covered from the component manufacturers to the content providers.  

Although the organisation, people, processes, and technology are not yet ready for the 
full end-user driven management of testing, the existing elements can be taken into 
practise. The key elements for effective and efficient end user driven testing throughout 
the value chain would be good tools and methods for collecting information, of end users 
experiences and requirements, and transparent and efficient communication between 
different actors in the value chain. Managing the entire product value chain will also be 
challenging and requires a high maturity of testing activities. 

The need for further study focusing on the end user point of view is evident. The needs 
of the end-user must be examined from the testing viewpoint. The practises for 
transparent and efficient communication need to be created. The terminology learned 
from the service management concepts, such as QoS, QoE and QoP, are useful in the 
further studies. In a longer term, it seems possible to create methods for optimising 
testing in the entire product value chain, based on the end user’s requirements. In product 
development, e.g. in the field of user-centered product concept development (UCPCD), a 
lot of work has been done towards putting the customer needs first (see Kankainen 2002, 
Kankainen 2003, Nieminen et al. 2004, Salovaara & Mannonen 2005). The concepts and 
methods created in this field, offer an interesting area for future studies. 
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 Development of quality management system assessment 
methods – Evolution and effect on business performance 
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Abstract 

Assessment methods suggested by quality management systems and quality award 
criteria in evaluating and developing enterprises’ financial and operational performance is 
studied. The analysis is based on the findings collected from Stora Enso’s Oulu Mill’s 
self-assessments over the years 1997 through 2006. It is shown that even though the 
results of the self-assessments show a significant improvement in scoring (from 30% 
level to 60% level), there’s no or only a limited direct effect on the financial results. On 
the other hand, the self-assessment method provides an efficient tool for continuous 
improvement and a very suitable forum for communication of the business strategy, thus 
making it more understandable and transparent to the personnel. Finally, a presentation 
model for visualisation of the self-assessment results is presented. 
 
Keywords: self-assessments, quality awards, continuous improvement 
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1 Introduction 

Over the years several organisations have used various methods in order to evaluate the 
quality and performance of their operations. Quite often the tools selected to support 
continuous improvement are “products of their time”. Only in rare cases all the tools 
could have be seen to create a uniform set of management tools. Usually the methods 
used are separated from each other, and in worst cases their objectives are not aligned to 
organisations business goals and targets at all. 

Quality management systems were introduced in the latter part of the 1980’s and 
widely accepted in Finland in the 1990’s. These standardised (ISO9000) management 
system practises were based on building a tightly documented system for inspecting the 
quality of the operations, thus ensuring an adequate product quality. The two system 
elements serving continuous improvement were internal system inspections: management 
review and system audits. Later, when new versions of the ISO standards were 
introduced, the scope of the quality system was developed to the direction of quality 
awards and process management. 

Quality awards were introduced in late 1980’s and early 1990’s. Several award criteria 
were published and quality award competitions launched. The criteria were typically 
broken into several business categories for assessment, such as leadership, strategy, 
customer focus, personnel, processes and business results. Organisations applied for 
awards by writing a submission, which was assessed by a group of assessors. The 
potential winner organisations enjoyed a site visit by the assessor team. The findings 
were reported and winners were selected by the judges. The organisation finally received 
a comprehensive report, which was internally used to analyse organisation’s performance. 

Self-assessment is a method recommended by various quality award organisations. It 
has been used over the past years by business organisations when analysing their overall 
performance. Quality award criteria based self-assessments have been used to assess and 
improve the performance of several kinds of businesses and business processes when 
enterprises have been seeking for world-class excellence. The main idea is that an 
organisation selects criteria to be used or develops one of its own. Then selected members 
of the organisation conduct a self-assessment session where the approaches and 
performance of the organisations operations and business results are subjectively 
compared to the criteria.  

This paper shows how one organisation has used quality audits and self-assessments as 
a tool for continuous improvement for the past 15 years. The performance of these 
methods is then analysed and an approach to incorporate all said tools into one 
“continuous improvement management system” is laid out. The sample data is collected 
from Stora Enso Oyj Oulu Mill’s audit and self-assessment reports and quality award 
submission reports as well from initiative records.  

A mathematical (graphical) time-line presentation of self-assessment data to visualize 
continuous improvement is defined and presented.  
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2 Literature 

2.1  The P-D-C-A Cycle 

The concept of the P-D-C-A Cycle was originally developed by Walter Shewhart in the 
Bell Laboratories in the USA during the 1930’s. It was promoted very effectively from 
the 1950’s on by the famous quality management authority, W. Edwards Deming, and is 
nowadays generally known as `the Deming Wheel' or more commonly as “the quality 
wheel”. The P-D-C-A Cycle is used visualize continuous improvement efforts. It both 
emphasises and demonstrates that improvement programs must start with careful 
planning, must result in effective action, and must move on again to careful planning in a 
continuous cycle. 
 
 

 
 
 
 
 
 
 

 

 

Fig. 1. Shewhart / Deming P-D-C-A cycle. 

The original interpretation of the cycle states that you plan to improve your operations 
by identifying the problems faced, and come up with ideas for solving these problems. 
Then you do changes designed to solve the problems. Next step is to check whether the 
changes are achieving the desired result or not. And finally, you need to act to implement 
changes and making them a routine part of your activity. Typically the P-D-C-A cycle is 
used for problem solving and at its purest, the cycle is run only once or in iterative cycles 
for deeper understanding of the problem at hand. 

A more modern and more business-related adaptation of the P-D-C-A cycle is: plan for 
whatever you do based on your strategy, do i.e. try to perform according to the plans, 
check for any gaps or discrepancies in the outcome. Finally, act or create an action plan 
to correct your direction. The recent business adaptations suggest that the cycle should be 
turning continuously. This means that the ‘act’-cycle should also include not only an 
action plan for the future, but also a review, e.g. a self-assessment as a prerequisite for the 
next turn of the wheel. 
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2.2  Quality management systems (ISO9000 Family) 

Quality management system standards, like ISO9000 family, BS series (British standards) 
were introduced in late 1980’s. The general idea was to lay out standards to which 
organisations were to be conformed and certified by an external company. The current 
version, ISO9001:2000, promotes a process approach, where linked activities form 
business and operational processes. 

ISO9000 suggests that organizations should use the P-D-C-A approach for continual 
improvement. Because ISO9000 is founded on improving product quality, the main 
stakeholder in this approach is the customer. The main message is that an organisation 
should improve its operations in order to provide the customer with products the 
customer originally requested.  

Fig. 2. ISO9000's view on P-D-C-A. 

2.3  Quality award criteria 

History of the quality award criteria in the era of industrialism is relatively short. The 
oldest is the Deming Prize, which was created in 1950 by Union of Japanese Engineers 
and Scientists (JUSE). The most familiar and used criteria, the Malcolm Baldrige 
National Quality Award (MBNQA), was created in USA in 1987. Its European 
counterpart – the EFQM Excellence Model – was introduced in 1991. The first winners 
of the Finnish Quality Award were announced in 1991. Nowadays, there are several 
quality awards, such as local, national or specially developed awards for various public 
sectors or business branches. 
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The main reason for establishing quality awards and quality standards like ISO and BS 
is connected in a need to make a change in the general business environment, especially 
in the performance of the businesses. For example, the Findings and Purposes Section of 
Public Law 100-107 states that MBNQA should respond to challenges set by foreign 
competition, declining productivity growth and increasing quality costs. MBNQA was 
intended “to help improve quality and productivity by helping to stimulate companies to 
improve quality and productivity establishing guidelines and criteria that can be used by 
business, industrial, governmental, and other organizations in evaluating their own 
quality improvement efforts”. Respectively, the EFQM Excellence Model was introduced 
in 1991 with a two-fold mission to support the management of European companies as 
well as stimulate and, where necessary, assist all segments of the European community. 
The Finnish Quality Award (FQA) was founded in 1991. For several years it was a 
translation of MBNQA, from 2001 the criteria was a translation of the EFQM. 

The quality awards share a common perspective. The criteria are laid out as a 
document that describes an ideal business or public organisation. The criteria are then 
utilised to compare business approaches, their deployment and improvement as well as 
the business results of an organisation to it. The resulting gap analysis is then used to 
improve organisations performance typically through projects. A similar framework for 
improving and measuring businesses’ performance can be recognised in the ISO 
standards family. However, ISO standards presume that the (quality) system in place is 
evaluated and certified by an external assessor, not by a self-assessment. 

The quality awards contain the elements of Deming’s wheel. For example, MBNQA 
uses A-D-L-I for Approach, Deployment, Learning and Integration, while EFQM 
Excellence model uses RADAR for Results, Approach, Deployment, Assessment and 
Review. The FQA terminology relies on a loose translation, where TUTKA stands for 
“TUlokset – Toimintatavat – Käytäntö – Arvioiminen”. The cyclic model of these criteria 
is used when assessing potential award winners. The assumption is that an award winner, 
a role model before its peers, must comply with criteria requirements on continuous 
improvement. The main difference to the previously presented interpretations of the 
Deming wheel is that there is a strong requirement of evidence that the cycle is there and 
it has visibly made a significant number of turns and the effect of the turns can be seen in 
the business results. 

Self-assessments and use quality award criteria are nowadays been widely used in 
Finland. Examples of such use can be found both in public sector (Antikainen et al. 2006) 
and in military (Sivusuo 2006). Some references to adaptative self-assessment model 
have been introduced in the industry (Jortama 2006). 
Fig. 3 shows that EFQM Excellence model is yet another adaptation of the original P-D-
C-A cycle. 
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Does Implementing an Effective TQM Program
Actually Improve Operating Performance?

(Empirical evidence from firms that have won quality awards, test sample nearly 600 firms,
time period 5 years, one year before winning the award -> four years after)
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Fig. 3. TUTKA (RADAR) model of EFQM. 

Fig. 4 shows how MBNQA award winners perform better in operating income, sales, 
assets and returns on sales and assets. 
 

Fig. 4.  TQM Program Effects (Quality Progress, April 1999). 

Fig. 5 details how much better the return on investments is for the quality award 
winning companies than S&P500 companies. The two studies convinced StoraEnso’s 
management to carry on with quality awards and self-assessment. 
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Fig. 5. Baldrige Index vs. S&P 500 (NIST, February 1999). 

2.4  Self-assessment in StoraEnso 

Even though many organisations have participated in quality award competitions, there is 
only a limited amount of literature or empirical research data publicly available on the 
performance and effects of the self-assessment process itself. This may be because the 
organisations themselves don’t want to openly communicate the content and structure of 
their means for continuous improvement. 

StoraEnso – then Enso Oyj –started using quality award criteria for continuous 
improvement in 1995. The EnsoStar model proposed that all mill and staff units would 
perform an annual self-assessment. The simple process would then result in strengths, 
areas for improvement (AFI) and a scoring profile. The AFI’s were to prioritised and 
based on the prioritisation a selected number of improvement projects were to be 
founded. After few tears the scoring profile would subsequently show where progress 
was actually made. The EnsoStar also included a monetary reward for the best unit. So, 
EnsoStar became effectively an internal quality award program. 

Each unit had to write a quality award submission, a so called “mill description”. This 
would then be the foundation for the self-assessment by providing all participants a 
uniform starting point, a reference document, for the self-assessment. 

The potential participants of the annual self-assessments were trained in a two day 
session to understand the structure, targets and use of the quality awards. The self-
assessments were facilitated by two experienced persons outside the unit in order to 
enable an independent view. The facilitators also wrote an assessment report that was 
used when selecting the annual EnsoStar winners. 
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When StoraEnso was founded the EnsoStar model was developed better to meet the 
now more international corporation. The new Excellence 2005 model allowed use of 
several international or national quality awards, but the overall structure remained as it 
was. 

Both EnsoStar and Excellence2005 were typically managed at unit level by quality 
managers or TQM managers. The participants usually were the unit management team, 
department heads and unit’s most ranking experts. Personnel were represented by elected 
officials. The number of participants ranged from 20 to 70 and the self-assessment 
session was made in 2 consecutive days. 

The self-assessments had all a uniform structure. A sample process flow would be 

1. Publish the mill description 
2. Select and invite participants 
3. Start self-assessment session 

a. opening words / unit manager 
b. opening words / facilitators 
c. presentation of issues on one criteria element (repeat for each criteria element) 

i. assessment in break out groups 
ii. presentation of break out group reports (repeat for each group) 

1. strengths and AFI’s 
2. group scoring 

iii. general consensus discussion 
iv. consensus scoring 
v. prioritisation of group findings 

vi. facilitators’ comments 

d. ending words / facilitators 
e. ending words / unit manager 

4. Facilitators write a report 
5. Unit management team meeting 

f. analysing self-assessment findings 
g. analysing prioritised AFI’s 
h. analysing facilitator report 
i. starting up improvement projects 

i. review of projects 

6. Experienced facilitators select winners 

The sessions were highly regarded, at least by personnel. It was anticipated that one 
could get her/his voice better heard when directly meeting the managers. The self-
assessments are used also to orientate personnel and for communication purposes.  

Jukka Härmälä, CEO, StoraEnso Oyj, at Wartime Economy Days, 7.10.2004 presented 
the graph shown in Fig. 6. The message here is that the TOP5 units (as measured by the 
Excellence 2005 competition) truly perform better than an average StoraEnso unit. One 
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interpretation of why there is practically no difference in the results for 2000 is that 
Excellence 2005 model does not really have any direct effect on the financial results of an 
organisation.  

Fig. 6. Operating Margin of TOP5 units vs. SE average. 

Usually, the units started the self-assessments with enthusiasm. The process was fine-
tuned and small changes were made by the units themselves and an improvement group 
formed by several experienced facilitators. A great number of improvement projects were 
launched and the effect of self-assessments was easily to be seen in the scoring results. 
The average score was close to 500 points, the best scored over 700 points. The best units 
were encouraged to participate in the national quality award competitions, which resulted 
in five StoraEnso units winning a national quality award in 1998 – 2005. Some units even 
entered in the European Quality Award competition, only to found out that “Recognized 
for Excellence” was the highest reachable level. 

The problem was that using quality award criteria and a self-assessment model were, 
after all not an adequate approach, if the target was set to be at world class level. In other 
words, if quality award criteria are used as a requirements document, the maximum 
scoring level that can be reached depends on the interpretation of the criteria. Some units 
hit also the scoring ceiling and got frustrated. Here the assumption is that if you do good 
things and follow the criteria requirements literally, you have to improve and, your 
scoring has to be higher. 

Furthermore, the unit reports showed that the list prioritised AFI’s grew smaller and 
the single items on the list became simpler. Finally, the performance of the self-
assessments had reached its maximum. 

One serious attempt to increase the performance of the self-assessment process was 
taken in 2004 when StoraEnso internally published its own business criteria, SEBEG 
(StoraEnso Business Excellence Guide), for self-assessment reference document. SEBEG 
has been modified annually after that and, unlike general quality award criteria, SEBEG 
is rather a requirement document than one for comparison and evaluation. It brings 
clearly out what sort of approaches divisions, business areas and units should aim for. 

1996 1997 1998 1999 2000 2001 2002 2003
Stora Enso Excellence 2005 TOP 5 -units

1996 1997 1998 1999 2000 2001 2002 2003
Stora Enso Excellence 2005 TOP 5 -units
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3 Methodology 

The research was made according to the rules of participatory action research (PAR), 
which is suitable for studying phenomena where the researcher himself actually has an 
active role (Coghlan & Brannick 2002). PAR allows the researcher make observations 
and analysis of the problem at hand while being kept at arm’s length.  

 

 
 

Fig. 7. The Action Research Cycle. 

According to Fig. 7 (Baskerville 1997) any action research, let alone participatory 
action research, follows surprisingly closely to the Deming cycle. Here “diagnosing” and 
“action planning” pairs with “plan” of the Deming cycle. Respectively “action taking”  
“do”, “evaluate”  “check” and finally, “specifying learning”  “act”. Another view on 
action research (Coglan & Brannick 2001) presents a four-step method for action 
research. 

It is important in the business environment to understand that all these cycles, quality 
award or research cycles, are about just one turn of the cycle and should be adopted as 
such only in short term improvement projects. All businesses are intended to be run for 
several years and continuous improvement requires the improvement cycle to be turning 
– continuously. Silén (1998) has made this very visible, when he introduced his “screw 
theory”, where continuous improvement can be seen as following the threads of a wood 
screw. The threads represent a quality path of an organisation. The first steps are very 
easy: an organisation only needs to follow the pre-carved threads in order to reach a 
better performance. In practical terms this means that an organisation needs to select the 
preset or predefined tools for continuous improvement and its performance will improve. 
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Table 1. Analogy between Deming cycle, quality award criteria and action research 
methods. 

Deming Cycle P – Plan D – Do C – Check A – Act 
MBNQA Approach Deployment Learning and Improvement 
EFQM Approach Deployment Assessment and Review 
Action Research 
(Baskerville 1997) 

Diagnosing – Action 
Planning 

Action Taking Evaluating Specifying Learning 

Action Research 
Coglan & Brannick 
(2002) 

Diagnosing – 
Planning Action 

Taking Action Evaluating Action 

 
Where the organisations distinguish from another is how they react when they reach 

the smooth top part of the screw. According to Silén (1998), there are no preset paths to 
excellence, but every organisation has to come up with their own adaptation of 
improvement tools and approaches available. 

Fig. 8. Silén’s Screw – The competitiveness of Finnish industry in quality award points (Silén 
1997). 

This study follows the footsteps of participatory action research by describing the 
improvement cycles of an organisation (a quality path). As a result, using the same 
approach, some alternative scenarios for the next turns of the quality cycle are outlined. 
Finally, the study tries to combine the cyclical action research method with an approach 
for continuous improvement in a business environment. Here cycles represents turns in 
Silén’s screw. 

Points

100

200Most SME’s

300Main companies in construction industry 
cluster 300 – 350 points

400Main companies in forest industry cluster 
250 – 400 points

500Main companies of tele and metal 
industry cluster 300 – 500 points

600Best companies in Finland

700Best companies in Europe and in 
Scandinavia

800Best companies in USA

900Best companies in Japan

Points

100

200Most SME’s

300Main companies in construction industry 
cluster 300 – 350 points

400Main companies in forest industry cluster 
250 – 400 points

500Main companies of tele and metal 
industry cluster 300 – 500 points

600Best companies in Finland

700Best companies in Europe and in 
Scandinavia

800Best companies in USA

900Best companies in Japan



 

 

160

 

Fig. 9. Cycles in Action Research. 

4 Results 

“Hiiri se kissalle takkia ompeli – tuloksena vain tuluskukkaro?” 

Vanhan kansansadun mukaan 
 

“Mouse tailored a coat for the cat – only a flint pouch was produced?” 

According to a Finnish children’s rhyme 

4.1  The era of quality audits – 1st cycle 

PLAN. In the early 1990’s it was presumed that the customers required their suppliers to 
build a certified quality management system. In praxis, this meant that each production 
unit had to get familiar with ISO9000 standard family and, actually, invest in a quality 
system. A typical way of doing this was to hire a quality manager, who was then put in 
charge for forming the system. The target was somewhat high-flown and the projects 
were not in most cases justified financially. At one time, it was estimated that the total 
cost of building a certified ISO9000 quality management system would have been 
roughly 10 man years; no pay-back periods were estimated for the system. 

But the wheels had been set rolling and customers were asking for it, so it had to be 
done. 
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DO. Projects were started and project personnel (quality manager) were trained. 
Typically a consultant was hired to help in building the actual system, which relied very 
heavily in documentation. All procedures were described in great details, manuals and 
binders were copied and the system was started up. There were many protests against the 
documentation; many thought that their expertise will be taken from them and it was seen 
that the documents take the responsibility over quality instead of the working personnel. 

But like any other project, the task at hand was accomplished in due time. It was time 
to see how the system works. 

CHECK. The reviewing system built into the ISO9000 standard family comprised of 
management review and internal as well as external audits. The angle of the reviews was 
to check whether operations run like the documents describe. If there is any gap between 
the documents and operations, usually the way things were done was corrected, not 
necessarily the sacred documents. 

Management reviews can actually be seen as an ancient predecessor of self-
assessments. However, instead of taking a look at how the quality system performed, the 
management review typically was a mill level internal audit, where the quality manager 
pointed out flaws in the system. The action plan was just to react to these – the actual 
performance of the quality system was not reviewed. 

Internal audits were run meticulously, by the book. It was customary that the 
departmental audits were run by a trained representative from another department. Since 
there was no greater objective than to check whether the documents and reality matched, 
the worst case audits led to rows. 

The quality managers tried to evaluate the performance of the quality system by 
keeping track numerical values such as 

− audits performed against a planned schedule 
− number of non-conformities reported in audits 
− number of open non-conformities 

External audits, performed by certification companies, were feared in many 
organisations. It became almost a matter of honour to keep the number of non-
conformities to a low level and the weeks before each audit were the busiest time for 
quality managers when they tried to get everything in place for a two day audit. 

ACT. The findings were reported and corrective actions were taken. The quality 
managers were usually put in charge of monitoring the corrective actions and their 
effects, even though she/he was in no responsibility of the operations. The structure of the 
quality system was not questioned, the efforts were put to getting the corrective actions to 
be done and the non-conformities to be signed off as done. 

DISRUPTION. Like any other ism or doctrine, the era of the quality systems was 
closing to its end. Like the theory of disrupting technologies suggests, there has to be an 
internal or external pressure to make even radical changes. In this case, the internal 
pressure came from the quality managers who saw that a bureaucratic quality system can 
only provide a limited amount of true improvement force to the business. The number of 
audits was declining and finally departments stopped doing them, because the department 
heads saw very little payback from the resources put to the audits. The external auditors 
demanded changes, too. 

So, enter the quality awards! 
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4.2  The era of quality awards – 2nd cycle 

PLAN. A new enthusiasm captivated the management when the active quality managers 
presented the concepts of using quality award criteria for continuous improvement. If the 
ISO9000 era didn’t have any clear targets than “get it done”, quality award approach 
offered a crystal clear goal of being the best among peers. This time the management was 
very involved in the process and several units started reaching for Finnish Quality Award. 

It was admitted that the level of units is not at a winner’s level from the day one and 
that just writing the application will not help in continuous improvement. So, projects 
were started, but this time the projects were coached and sponsored by management, 
which helped in the acceptance of the said high targets. 

The main message was simple enough: we think that we are good, but in reality there’s 
no objective evidence on that. The first self-assessments revealed the gruesome truth: 
most of the operations were on 300 point level, jus above what was considered to be the 
ISO9000 performance level. At that point the project got a dual objective. Firstly, the 
self-assessments were identified as an excellent tool to evaluate and improve 
management system’s performance. And secondly, reaching for quality award winner 
position gave an adequate and clear target for all improvement actions. 

DO. The heart of using quality award approach was the annual unit level self-
assessment process. People got trained and the mill description which in fact was the 
quality award submission was written and published. 

At the same time the company started the EnsoStar model and the units realised that 
they are now competing in three separate fields. First, internally when trying to make the 
self-assessments effective, secondly when participating in the company-wide EnsoStar 
competition and thirdly when applying for the quality award. 

Over the years, the mill description was updated and quality award submissions were 
sent. However, the internal quality audits were left intact and were performed 
simultaneously without any true connection to the self-assessment. On the other hand, the 
management reviews were cancelled and the functionality was transferred to the 
management team. 

CHECK. The check segment of this era was considered to be the self-assessment 
itself. Self-assessments produced a number of improvement projects that were attacked 
with a rigorous vigour, because the ultimate goal was to win the quality award. 

The quality award competition reports offered also important information and 
objective feedback on unit’s performance. The major benefit out of these reports, 
however, could be utilized with the next submission, since the organisation learned what 
is valued in the competition.  

ACT. The annual self-assessments modified slightly every year, because there were 
changes in the quality award criteria. Finnish Quality Award changed from Malcolm 
Baldrige to EFQM Excellence model based model and after winning the Finnish Quality 
Award, Oulu mill started aiming for European Quality Award. 

DISRUPTION. The five – six year period started to see its ending when it became 
obvious that the juice out of annual self-assessments had been consumed. The AFI’s 
started repeating themselves and certain boredom towards self-assessment sessions was 
settling in. At this point the expanded management team acted timely and started 
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investigating a possibility to bring the self-assessments closer to the mill floor level. This 
was supposed to bring back the original enthusiasm to the continuous improvement 
scheme. 

As a result of this, a plan for departmental self-assessments was drawn. The main idea 
was that each department would over one calendar year make a number of self-
assessments covering the bulk of quality award criteria. Every person at each department 
was supposed to participate at least once in one of the six annual departmental self-
assessments. A department head from another department introduced the criteria area in 
question and acted as a facilitator. Departmental AFI’s were to be prioritised, projects 
founded and monitored. The annual self-assessment model, however, was left intact. 

4.3  The era departmental of self-assessments – 3rd cycle 

PLAN. The idea of departmental self-assessments was to make the expanded 
management team (subordinates to the mill manager and mill experts) familiar to each 
other’s responsibilities. It was also seen as a possibility for cross-business training and a 
platform for sharing best practises cross the mill. Management visibility was to be 
increased, thus having a positive impact on the leadership within the mill. 

A plan to replace quality system audits with departmental self-assessments was made. 
Or, to be more accurate, the departmental self-assessment model was designed to cover 
all the issues of ISO9000 and ISO14000 quality system audits. 

Once again, a change caused by an external force improved the performance of the 
self-assessments. People were relieved when they realised that there are no overlapping 
evaluations anymore, since audits were included in the self-assessment model. 

DO. The first years of departmental self-assessments were welcomed and the planned 
schedules were held. The reports were analysed by the quality manager and common 
findings duly reported to the management team for mill-wide improvements. 

CHECK. The departmental self-assessments worked as planned for few years. The 
performance of the departmental self-assessments was reviewed at management team’s 
meetings. 

ACT. It did not take long until it was discovered that once again the number of 
departmental was declining and “something needed to be done”. The departmental self-
assessments were seen as modern type audits, which have to be done, but they do not act 
as an adequate tool for true improvement. 

DISRUPTION. The change of the need for the change was this time caused by a great 
number of changes that had took place in the organisation. A new mill director was 
appointed and there were many changes in the management team. The strategy of the mill 
was pointed towards production efficiency and it was seen that departmental self-
assessments may not be the forum that would help in that very technical aspect. 

It truly became evident that the path of self-assessments, annual or departmental, had 
worn out their efficiency. 
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5 Discussion 

The first vague steps in order to find a more efficient tool were taken when the annual 
self-assessment was performed in one day instead of two. Based on the AFI’s reported 
and facilitators’ report the depth and accuracy of the self-assessment had not suffered 
from the tighter schedule. The participants’ feedback indicated parallel results. 

Prior to the change to one day evaluation the departmental heads were made 
responsible of maintain the departmental self-assessments. The department heads were 
given more liberties when scheduling and planning the self-assessments. This 
arrangement took at least some load off of the self-assessments and made them more 
acceptable. Natural continuation in making the model lighter would then be to tie the 
self-assessments even closer to the everyday operations. At best, the process of finding 
out, reporting and processing AFI’s would take place daily. AFI’s would be collected 
electronically into a mill feedback system and discussed at morning and weekly 
meetings. The main bulk of the AFI’s would be processed timely, the more serious ones 
would be transferred higher in the organisation. The process would roughly follow the 
self-assessment model, or P-D-C-A cycle. This way, the flow of AFI’s would be 
continuous and the need of separate evaluation sessions could be kept to a minimum. 

Fig. 10. Self-Assessment Results, Oulu Mill, 1997 – 2006. 

Each and every organisation needs to master some sort of a model for continuous 
improvement and to use practical tools for execution of it. Audits and self-assessments 
were considered for long to be the best tool available. The analogy from action research 
methods to Deming cycle and finally to quality award criteria is obvious. The main 
problem to be solved is to come up with a system that truly makes the cycles turn (see 
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Figure 9). The annual self-assessment model seems to be restricting to one (year) cycle of 
the continuous improvement. 

The problem is, in fact in the changing business environment. These tools could not 
respond to the changes in a timely fashion. They have been kept unchanged and alive 
partially by quality managers who couldn’t propose an alternative and partially by paper 
industry’s traditional management style, where you don’t change anything, unless you 
have to. 

The two last cycles described earlier can be found in the figure 10, where self-
assessment scores are shown in an xy-plot. The x-axis represents the approach scoring 
(leadership, strategy, customer, people and processes) while y-axis shows the scoring fro 
results. The textbook assumption is that first you develop your approaches (annual point 
moving to right) and after a few years the results will also increase. In Oulu’s case this is 
true from 1998 until 2002 (the second cycle). After that there’s a decline in approaches 
and practically no development in results, which indicates that the second cycle should 
have been started. 

The doctrine on self-assessments suggests that the AFI’s and subsequent improvement 
projects should lead at least to some increase in the approaches, i.e. the x-axis. There is 
one good explanation, why there is practically no increase after 2002 even though the 
actual business results were increased: the performance of the self-assessments has worn 
out. This has also been identified by the management, but according to Silén’s screw 
theory we are now approaching the smooth part of the screw. This means, that self-
assessments as they’ve been conducted so far can not anymore increase overall 
performance like they used to do. New approached and tools need to be introduced.  

6 Conclusions and recommendations 

The main challenges in a (quality) management system can be easily folded under three 
major issues: 

− the quality management system and all improvement tools of continuous improvement 
have to be an integral part of the common management system 

− organisations and people in it work best when there is a clear objective and 
challenging targets to be achieved – and rewarded. This objective must come from the 
business goals and strategy. 

On the other hand, the annual self-assessment is justified, but the assessment should 
concentrate on pure business issues. Since Oulu mill can almost be seen as a cost centre, 
the annual self-assessment should be concentrating on the true business processes. This 
self-assessment would be carried out simultaneously with all parties connected with 
Oulu’s business. This would mean that the business processes involved need to be 
identified. This “business self-assessment” could well include a review of all mill level 
AFI’s. 

Finally, it is obvious that self-assessment can improve the performance of an 
organisation to a certain extent. Organizations reaching for a true business excellence 
have to search for or create alternative approaches and methods to complement self-
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assessments. One of these alternative approaches in management systems might well be 
connected with story-telling management approaches. 
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Abstract 

In the era of technology, SMEs are operating in a dynamic and turbulent business 
environment. In this era, innovation is the main driver for competitiveness, and use of 
ICT is the basic requirement to conduct business. Therefore, better understanding of the 
relationship between use of ICT and innovation has emerged as an important research 
topic. In this qualitative study, we therefore investigate how SMEs from the industrial 
service sector can use ICT for innovation. The results suggest that ICT is used in very 
different ways. While some uses clearly are linked to increased innovation, other uses do 
not affect innovation much. The link between ICT and innovation seem to vary between 
firms. While some firms see ICT as a major tool for innovation, others see it just as a 
(poor) tool for communication. 
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1 Introduction  

The service sector is one of the cornerstones in terms of contribution to GNP and jobs for 
most developed countries. The service sector is unique in its offering compared to other 
sectors since a service can’t be touched or felt, it is produced and consumed at the same 
time, and it is not possible to provide the exact same service again (Jobber 2004). Thus, 
many of the theories that are applicable to other sectors don’t apply to service sector. The 
industrial service sector is an important sector within the service sector as it supports 
industrial firms to be able to compete globally. Though lot of research has been carried 
out for business and commercial companies, little research has been performed on 
industrial services to date (Panesar & Markeset 2005). Most of the industrial service 
companies in Sweden are SMEs. European Union (EU) classifies small and medium 
sized enterprises as having fewer than 250 employees. In addition, they can have an 
annual turnover of up to 50 million euro, or an annual balance sheet not more than 43 
million euros. EU (and the Swedish government) views small businesses as the backbone 
of the economy, as they constitute the vast majority (up to 99 per cent) of the businesses 
in EU (Europa 2006, MacGregor & Vrazalic 2005).  

For SMEs in the industrial service sector, survival in this flat global world requires the 
firm to be globally competitive. The concept of a flat world reflects the process of 
globalization. The flatness is triggered by the intensive use of information and 
communication technology (ICT) by individuals and companies throughout the world 
(Friedman 2005). And one of the main sources of comparativeness is innovation 
(Subrahmanya 2005, Tidd et al. 2001). Innovation is a crucial element and a main driver 
for achieving competitive advantage. One study suggested that “winning in business 
today demands innovation” (Regan et al. 2006). The use of ICT can come into play quite 
early in the innovation process. The early stage, also characterized as the “fuzzy front 
end”, is the most uncertain part of the innovation process; whereas the later stages require 
cautious execution of the technical and marketing strategies. Theories have already 
shown that ICT can successfully influence both the early and later stages of innovation 
process (Ozer 2004).  

Based on this, this paper aims to get a better understanding of how the use of ICT 
influences innovation within SMEs in the Swedish industrial service sector. Theoretically, 
this will help our understanding of why the use of ICT for innovation might lead to 
different results under different conditions and will set future research directions. The 
paper is divided into five sections: The first section introduces the study. In section two, 
the literature review, previous research is discussed. Section three deals with the 
methodology and section four presents the case studies, along with within-case analysis. 
Section five then presents the cross-case analysis and finally, section six concludes the 
paper by bringing forth conclusions and suggestions for future research.  
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2 Literature overview  

2.1  Innovation  

Innovation can be traced back to entrepreneurship, which is supported by many authors 
and their studies (Drucker 1985). They propose that innovation is a prime activity of 
entrepreneurship and that an important entrepreneurship strategy for creating value is to 
create new products or services and then commercialize them (Roininen 2006). Thus, in 
today’s dynamic business environment, innovation is an important competitive weapon 
for SMEs to survive globally (Johannessen et al. 2001, Avermaete et al. 2003, Tidd et al. 
2001).  

To better understand innovations, it is important to define it theoretically. One way to 
define innovation is to relate it to change, where we have two main dimensions. The first 
one is about what is changed. Innovative changes can be divided into three groups; 
products, services and process (Tidd et al. 2001). While product and service innovation is 
about the offer itself, process innovation is about the method for producing the product or 
service. In general, the three groups are interlinked in an innovation process since process 
innovation is often required for creating new products and services (Avemaete et al. 
2003). The second dimension is the degree of change. For example; a minor change in a 
production process is not similar to changing the whole process. Thus, the degree of 
newness can range from minor incremental improvements to radical change. It is the 
perceived degree of novelty that matters, because the novelty is very much in the eye of 
the beholder (Tidd et al. 2001). The above mentioned two dimensions of innovation can 
be put into a matrix which defines the space which needs to be considered when looking 
at innovation.  

2.2  Innovation and use of ICT  

The definition of ICT is quite vague and confusing in literature. Many authors have used 
ICT, e-commerce, Internet, and e-business interchangeably (Southern & Tilley 2000). 
One study explained that ICT is related with a wide array of technology, ranging from 
database programs to local area networks (Matlay & Addis 2003). For our study, we will 
use ICT as a wide concept that includes all the above different aspects. Looking at 
outcomes from use, small firms can use information and communication technology for 
both efficiency (cost and time saving; doing things right) and commercial advantage 
(providing superior value; doing the right things) (Carr 2003, Mata et al. 1995). ICT can 
affect the company throughout the value chain of the company, starting from procurement 
and link with suppliers, transformation process, marketing, and culminating in 
distribution including link with customers (Regan et al. 2005).  

The way ICT is used for innovation and ultimately competitiveness is the theme of this 
study. The idea that ICT can be used to improve innovation is not so old; a study by 
Rothwell (1994) suggests five phases of development for competitive advantage based on 
innovation. The fifth phase (generation) of the model represents an integrated system 
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learning (ISL). This innovation process is motivated by a much greater utilization of 
electronic technology to create internal and external linkages, such as joint ventures or 
strategic alliances that require high collaboration. Links, between suppliers as a part of 
extended CAD system to co-develop new products or between design agency and 
manufacturing, becomes the standard rather then an anomaly. An attribute of this 
generation is its emphasis upon the learning capacity of the innovation system. While 
many companies have reached the integrated stage, ISL represents the potential to build 
new platforms for competitive advantage.  

In this generation a model that clearly illustrates how ICT enables business 
transformation or competitiveness was developed by Venkartraman (1994). This model 
examines the range of potential benefits from employing ICT and the degree of 
organizational transformation. This model has five levels beginning with local business 
function within the organization, expanding to inter-organizational and culminating in 
wide sector transformation. It is important to understand that these levels are not 
conceptualized as stages of evolution because effective strategies do not follow any one 
prescribed model of evolution. A higher degree indicates greater potential benefits, but it 
also requires a corresponding high degree of change in the organization and thus presents 
a greater cost and risk. Therefore, each organization should first identify the 
transformational level where the benefits are in line with the costs and risks of the needed 
organizational changes. Also the choice of level may depend upon competitive pressure 
and the need to deliver greater value than competitors in the marketplace (Fig. 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 

Fig. 1. Five levels of IT-Enabled business transformation. 

The first level is termed as localized exploitation, where companies deploy isolated 
ICT solutions to overcome some basic functional or operational problem. With this 
minimum change in organization they are able to achieve some benefits. The second level 
is a more systematic attempt to leverage ICT capacity throughout the organization. This 
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required two types of integration, first, technical interconnectivity and second, is business 
process interdependence. None of them is complete without the other. The first two levels 
are “evolutionary” because they require minimal changes to the business relative to the 
next three levels, since they require fundamental change in organizational routines. The 
third level known as business process redesign needs to be done carefully to reap the 
benefits, because in most of the cases this transformation is superimposed on the current 
business organization. This makes business transformation process inefficient and 
ineffective. The fourth level of revolutionary transformation is called business network 
redesign. In this level external business connections that are linked to the focused 
organization are included in the transformation or business redesign. These include 
suppliers, buyers and other intermediaries. This level represents the redesign of the nature 
of exchange among multiple participants in a business network through effective 
deployment of ICT capabilities. Finally, at the fifth level, the organization is changed 
from the core and ICT becomes important for focusing on organization’s business scope 
and the logic of business relationship within the extended business network. 

If we look at studies done specifically on effect of ICT on innovation the results are 
mixed. One study by Johannessen (1994), suggests that ICT by itself does not encourage 
or discourage innovation. It’s the people working in the organization that create 
innovation. ICT is more or less like a tool to be used for innovation, since new 
technology can help companies to do things in a new or better way. Another study 
reflected that ICT use has a positive relation with innovation and performance, which is 
due to learning and adjustment, boosted by the maturity in using ICT by IT companies 
(Johannessen et al. 1999).  

3 Method 

The overall method used in this study is a multiple case study. Similar approaches has 
been adopted by authors that have tried to understand specific phenomena related with 
technology within SMEs (Southern & Tilley 2000, Caldeira & Ward 2003, Jones et al. 
2003). A qualitative study allows closeness to the respondents and the phenomena under 
study. 

 For this study, we selected cases where each case should add variety given a certain 
commonality. By looking at a range of similar (equal in type of industry, size and 
location) and contrasting (dissimilar in other aspects) cases, we can understand the case 
study findings, grounding it by specifying how and where and, possible, why it carries on 
as it does (Yin 2003). In more detail, case selection was guided by the following 
considerations. First, the companies should work in the industrial service sector. Second, 
since the study focuses on use of ICT and its relation to innovation, it was deemed 
appropriate to include only high users of ICT, which in this case were small IT 
companies. Having high users of ICT in the study meant that we had a greater 
opportunity to get interesting information about the link between ICT use and innovation. 
We also wanted the companies to be in business for at lest 2 years, so they have reached 
some stability and should (for convenience reasons) not be located too far from the 
university where the researchers work. In the period of selection, we learned about a 
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project (SMART) at the Luleå University of Technology, Sweden, addressing small IT 
companies. As the companies involved in SMART seemed to be a good match with our 
desired company profile, we selected three companies from this project. By offering the 
companies and the project a report on the results of the study, we were able to get good 
access to these companies. The three companies that finally were selected were; UniMob 
AB, isMobile, and BnearIT AB. All three companies deal with IT solutions, in one or 
another way, but still each has their own unique business model. Each company was first 
contacted through mail and later by telephone to set a date for a personal interview. It was 
not hard to find the most appropriate person for the interview. In each case, either the 
owner-manger or the equivalent with responsibility of IT was interviewed. The first and 
second round follow-up interviews were conducted within a period of about three 
months. The follow-up interview included questions that had emerged after the first 
interview or questions that had not been answered completely in the first interview.  

In each interview, with the help of interview guide, the interviewee was prompted to 
elaborate on use of ICT like website, e-mails and other communication, e-commerce, and 
e-business and how it affected the company from there own company’s perspective. 
Innovation (as such) was not mentioned during the interview, unless the interviewees 
brought it up. Beside the interview, the website of each company was an important source 
of information. When doing the analysis, we examined the relation between use and 
possible innovation by looking at how the different usages played a part in change.  

4 Case studies  

4.1  Findings and analysis from case 1: isMobile  

isMobile was founded in May 2000 and they develop workforce management 
applications to provide mobile organizations advanced tools in managing their personnel. 
They have two main products, “blå coordinator” and “blå optimizer”. These products are 
quite unique as they are based on more mathematical orientation then technological 
which is not so common for such products.  

 Use and influence of ICT: isMobile uses e-mails extensively as a daily routine. They 
have a detailed website (http://www.ismobile.com/), which has three sections, public, 
partner, and support section. They strongly believe that the website gives them a place in 
the world market. They don’t use e-commerce to sell its products currently since they are 
working and selling through a partner. But isMobile’s partner (IBM) uses e-commerce for 
selling their products to the end-customers. isMobile is a high user of e-business, as they 
use technology to interact with their partners. And for smooth flow of information, they 
have setup a similar standard of technological platform like their partners. Also they use 
technology extensively within their organization for information flow, buying products 
online, and banking practices. They do some part of their product development by 
outsourcing, which is not possible without ICT. But they avoid this option due to lack of 
physical interaction in this process. According to the respondent, in order to achieve a 
more efficient product development, they need to be updated about changes in the market 

http://www.ismobile.com
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which is not possible to accomplish without ICT. They make regular updates to their two 
main existing products. As a rule they add new features every six month to their products. 
And these changes are made from inputs of their end customers, partners and their own 
understanding of the technology. ICT does play an important role in this but the main 
developments are done based on the high technological skill of isMobiles employees. 

Over all, the respondent feels that it is the skills of the people working at isMobile that 
makes them competitive as they put in their knowledge into making the product more 
attractive and unique. So, in that sense technology does not directly make the company 
innovative. isMobile’s close relation with their partners also makes them competitive. 
ICT is the life blood for this relation since without it they can not maintain close relation. 
Being situated in Luleå and interacting with a giant company as IBM (Europe). They 
have to somehow compensate for the distance, and ICT is the only solution to this 
problem. Interviewee explains “ICT becomes really important when you (SMEs) want to 
reach global markets with global partners”.  

Main lesson from isMobile about ICT and innovation: As we see it, the most important 
link between ICT and innovation for isMobile is their close relation with their business 
partners which is highly influenced by their use of ICT. 

4.2  Findings and analysis from case 2: UniMob 

UniMob AB was established on 2004. They have two tracks of businesses; the first one 
deals with surveillance equipments like cameras, while the other is about developing 
solutions for mobile communication and mobile community. The latter is the company’s 
main business. 

 Use and influence of ICT: E-mails are widely used by UniMob. They use it quite 
often for sending information to their employees and partners around the world. They 
also use ISP based (Skype) telephone, instant messenger (Msn and Yahoo messenger) or 
video conferencing (Marratech), for interacting with their peers around the world. 
Websites are important, but for UniMob it does not create business, so its real value is 
low for them. UniMob does not have any kind of selling option (e-commerce) on their 
website because they don’t have standard products like a manufacturing company. 
According to the respondent, UniMob is a virtual company and they use technology in 
every aspect of their business, be it interacting with customers, employees, or partners. 
UniMob has an interesting recruitment process, where as soon as they get a project they 
look for appropriate competences within their own organization and their local network. 
But if the required competence is not obtained then, they contact individuals from 
anywhere in world to work for them. This is done by using online Blogs, where the 
recruitment is posted and a candidate with appropriate knowledge is hired for a particular 
period. UniMob has access to a large network of competent people, and the respondent 
believes that it is important for SMEs to use this kind of practice, because solutions to all 
problems are not always found within the organization. Thus, for UniMob outsourcing is 
a common practice because that’s the way to do business in this era. Trust is important for 
a successful business deal and both sides have to feel that working together is beneficial 
because if one party is not satisfied, then the relations will turn bad. They have some 
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employees working for them in Spain and it is possible to have close relation with them 
even when they are so far off because of ICT. Once UniMob had a party at Luleå, they 
setup a big screen and a webcam, so that the people working at Spain could also join the 
party from their office. This was done just to make the employees at Spain perceive 
themselves as being a part of the team and to develop goodwill among all team members.  

Over all, UniMob’s competence is to foresee new types of business models, as they 
have been in business for a long time. Also, they are not afraid of trying innovative 
methods and they have good experience to back it up. ICT plays an important role in this, 
as without it they would just be sitting in Luleå and working with customers in Luleå. 
Technology enables them to get connected with the outside world and use different 
opportunities. Further networking skills is also important for UniMob. Maintaining and 
accessing this huge network is not possible without ICT.  

Main lesson from UniMob about ICT and innovation: For UniMob its whole business 
idea and practice is innovative, and ICT plays an important role in all of its business 
aspects. Perhaps the most interesting link of ICT use and innovation is their networking 
and recruitment practice, where they can create a very competent team for each project.  

4.3  Findings and analysis from case 3: BnearIT 

BnearIT was founded on 1 Jan 2002. Overall they have three different business areas, the 
first and the main one is with Swedish Defence where they are dealing with a product 
called Network Based Defence (NBD). This is one of the largest IT projects in Sweden. 
Second business area is Telecom, where they work with another Luleå-based IT company 
and together they conduct project for Ericsson. The third business area is process industry 
and here they are selling their products to SSAB and LKAB.  

Use and influence of ICT: BnearIT is using e-mails frequently which has replaced 
quite a lot of personal interaction. The company not only uses website but they also 
develop websites. Their own website (http://www.bnearit.se/) is useful for BnearIT for 
acquiring customers from all around the world. They also have a links to intranet and 
extranet from their website. BenarIT’s website is not used for selling products online (e-
commerce) because most of their products are still in development phase. BnearIT are 
high user of e-business and they use both intranet and extranet which are developed on 
the same platforms. These options make BnearIT’s information flow streamlined and also 
facilitate for employees to work from any location, even while traveling. Product 
development is done continuously at BnearIT, and they are using a platform in Swedish 
Deference (an open source Kernel which has quite unique features). With the help of this 
Kernel they developed a system which is innovative as it can transfer voice, video and 
data simultaneously. They also have registered to portals (e-marketplaces) in Sweden that 
have project information regarding Swedish government and authorities and it’s not 
possible to bid on them until companies go through the portals. The portals are useful for 
providing the information about new projects and also to get quotations. The respondent 
feels that this makes the whole process of finding projects efficient. BnearIT has never 
outsourced any work yet, but it is surely an option for the future. According to the 
respondent, ICT helps in better decision making, as they can get lot of information about 

http://www.bnearit.se
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potential future partners, new products, competitors, etc. The respondent also explained 
that companies that have been doing business and have a good name have an easier task 
to conduct business through the internet because customers know about them. So the use 
of technology relates quite a lot to the goodwill or reputation of the SME.  

Overall, BnearIT’s main competitiveness is their skilled employees and all of them at 
least have a Masters of Science degree. Further, as they are working with large companies 
and organization like the Swedish defence, Ericsson, SAAB, Boeing, and IBM, they use 
the gained knowledge from the larger counterparts for developing their own 
comparativeness. They are also good at selling, because all of them are travelling to south 
of Sweden most of the time and closing deals. Finally, they have healthy relations with 
their large partner companies. This is based on having not only good social skills, but also 
keeping their promises and finishing work on time. Technology does not play such a big 
role in this part as it’s quite personal. “It is very important to be good technicians and 
even more important to have good social competence”  

Main lesson from BnearIT about ICT and innovation: As we see it, there is not a 
strong link between ICT and innovation within BnearIT. They strongly believe in their 
social skills, and ICT plays a small role in making it sharper. But, ICT can’t be neglected 
from the business scope, because it’s a basic requirement for performing the business.  

5 Cross case analysis 

The use of ICT for innovation are discussed, analyzed and plotted in table 1. Under ‘what 
kind of change’ the options of new product/service or new process are included. The 
‘degree of change’ can be radical or incremental. Both these are related as they reflect the 
two dimensions of innovation as explained above in section two. The difference between 
radical and incremental change is based on the newness of change to market, company, or 
industry. The third criteria ‘use of ICT for change’ is mentioned as high, medium or low. 
This is based on the level of usage of technology for achieving specific innovation. And 
finally, the fourth criteria of IT enabled transformation indicates the level of 
transformation as mentioned in Venkartraman’s (1994) “IT enabled business 
transformation” model. 
isMobile and UniMob have innovative products, but for the market, the products that 
UniMob creates are much more innovative and new. Also, difference can be seen 
regarding the use of ICT for this change because, UniMob uses ICT and involves 
technicians and experts around the world for creation new ideas which leads to 
development of new products. isMobile relies on the skills of their employees for 
innovative product. This makes isMobile closer to internal integration and UniMob closer 
to business scope redefined in Venkartraman’s model. All three companies have close 
relations with their respective business partners. And the degree of change for this 
relationship is incremental in all the cases. However, BnearIT does not believe strongly 
on use of ICT for having closer relations. For them, ICT is a mere channel that everyone 
else is using. The real value lies with their employees’ social skills and competence. That 
is a reason why they are not relaying so much on ICT. Thus, they are using ICT for 
internal integration, so they can facilitate close relations. For UniMob and isMobile, the 
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ICT use is high. Both have business outside Sweden and the distance makes it necessity 
to use ICT tools, such as extranet, e-mails, video conferencing and other options. 
isMobile uses the same platform as their other business partners, so they can achieve a 
smooth flow of information. This makes the communication process efficient and fast. 
Thus, it is clear that they are using ICT for business network redesign. For UniMob, the 
use of ICT is similar, but their usage is different, as they use ICT for developing goodwill 
and trust. This can be seen from UniMob’s efforts in making their internal and external 
partners feel intimately involved in their business. Thus, it is hard to say, if ICT enabled 
transformation for UniMob is just at business network redesign level or at business scope 
redefinition level.  

Table 1.  Cross case analysis. 

Company What kind of Change 
 
 

Degree of Change 
 

Use of ICT 
for change 

 

ICT Enabled 
Transformation 

isMobile 1. Innovative products 
2. New features added to 

exiting products every 
six month  

3. Maintaining close 
relation with distant 
business partner  

1. Incremental change 
2. Incremental change 
 
 
3. Incremental change  

1. Medium 
2. Medium  
 
 
3. High  

1. Internal integration  
2. Internal integration 
 
 
3. Business network 
redesign  

UniMob 1. Innovative recruitment 
and networking 
process  

2. Innovative products  
3. Product development  
4. Maintaining close 

relation with distant 
business partner 

5. Rapid product 
development process  

1. Radical change  
 
 
2.  Radical change 
3.  Radical change 
4.  Incremental change 

 
  
5.  Incremental change 

1. High 
 
 
2. High  
3. High 
4. High  
 
 
5. High 

1. Business scope 
redefinition 
 
2. Business scope redef. 
3. Business scope redef. 
4. Business network 
redesign or business 
scope redefinition 
5. Business scope 
redefinition 
 

BnearIT 1. Innovative way to find 
new projects  

2. Product development  
3. Maintaining close 

relation with business 
partner 

1.  Incremental change 
 
2.  Incremental change 
3.  Incremental change 

1.  Low  
 
2.  Low 
3.  Low  

1.Internal integration 
 
2. Internal integration 
3. Internal integration  

Again, all three companies are also quite strongly involved in product development. And, 
the degree of change is incremental for all SMEs except for UniMob. In a short period of 
time, UniMob has come up with some innovative products and ideas such as voice, 
mobile dating website, and SyncaDero. This is due to their unique way of functioning, 
UniMob is not afraid of involving other people that they don’t know about into the 
product development process. This gives them access to a wide variety of ideas and 
concepts which facilitates development of new products and taking the first mover 
advantage. Other companies also have creative products, but, for the market, they are not 
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so innovative. Regarding the use of ICT, BnearIT and isMobile, feel that ICT is not the 
main influencer, as they strongly believe in the competence of their employees. Thus, as 
the theory suggests, they are using technology to leverage their capacity within the 
organization i.e. this level of innovation reflects the use of technology at internal 
integration level. For UniMob it is the level of business scope that is redefined, because 
they have taken product development process to another level.  

UniMob has an innovative way of recruiting people, which is based on their access to 
a large network, and ICT is used from start to end in the process. This degree of change is 
radical, because few other companies use this option. This way of working relates fairly 
well with Vankataraman’s theory where he discusses about redefined business scope. 
UniMob’s use of ICT has enabled them to efficiently exchange information with their 
suppliers, buyers, and other intermediaries. Product development process for UniMob has 
incremental change, because of high ICT use. They have been able to shorten the product 
development process that needed one year before to just a few months, with use of ICT. 
The major part in product development is outsourced to different places where is finished 
quickly. This also shows characteristics of UniMob’s functioning at business scope 
redefined level. Finally, BnearIT has a distinctive way to get access to new projects, as 
they have registered to an e-marketplace. Whenever some new project work comes up in 
their particular field, they get informed about it through e-mail. This is an incremental 
change and ICT has low usage in this facility. But the real value of this website is not 
only for getting the project, but in finding opportunities. And once the project gets 
started, BnearIT can develop innovative products. This process does not require a high 
level of ICT transformation, as it can be achieved by having good internal integration.  

The case study also brings light on the underlining fact that makes each company 
unique i.e. their business model. This can clearly be seen in the cases that each company 
had their own business model which influenced their use of ICT for innovation. Fig. 2 
shows three different business models.  

Fig. 2. SMEs business structure. 
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6 Conclusions and suggestions for future studies  

6.1  Conclusion  

Service based SMEs are the backbone of the European economy and they are potential 
source of national, regional and local economic growth. ICT provides these SMEs with 
the possibility to assist growth and exploitation of opportunities. This paper shows that 
ICT may play very different role in influencing innovation within SMEs in industrial 
service. In our study, for UniMob and isMobile ICT seems to be the life blood of their 
business processes and an integral part for innovation. However, at BnearIT it is the 
social skills and competences of the employees that is the main link to innovation, which 
is not strongly influenced by use of ICT. The expression of “order winning or order 
qualifying criteria “fits very well with ICT use within these SMEs. All three companies 
(like any company in their basic line of business) must use ICT for qualifying as a 
suitable candidate being a business partner, but only isMobile and UniMob use ICT a 
strong tool to become winners in their business arena. Thus, all three companies have 
some degree of ICT use for innovation, but it differs for each company and it is not 
related to the firm’s ability to be competitive. It is clear that high use of ICT do not 
necessarily mean more benefits for BnearIT. They are able to function well without more 
than moderate use of ICT. However, a high use of ICT may make the company more 
innovative compared to others, such as in case of UniMob which is highly innovative and 
highly dependent on ICT for their business. Further, within BnearIT and isMobile the 
skills of employees working at each company were not affected by the use of ICT. The use 
of ICT also influenced the relationship between each company and their respective 
trading partners, where for UniMob and isMobile it was to a great degree positively 
influenced, whereas for BnearIT the influence was minimal. Similarly the networking 
skills of SMEs were strengthened by use of ICT, especially for UniMob. Another 
interesting outcome was according to BnearIT, it’s easier for SMEs to depend more on 
ICT once that have developed goodwill in the market. ICT was present for each industrial 
service SME but the level and type of use can be different for each industrial service 
SMEs. Each SMEs business structure or model for collaboration influences their use if 
ICT for innovation. Finally, it seems the more SMEs wanted to do business globally, the 
more benefit of the using ICT.  

6.2  Suggestions for future studies 

For future studies, it will be an interesting proposition to conduct quantitative studies in 
the field of ICT usage for innovation for SMEs in the whole of Sweden for industrial 
services. Those studies can take inputs from this study and verify the use of ICT for 
innovation in a larger scale. The cultural and environmental issues associated with 
different regions of SMEs could also be an interesting area of future study. Also, now that 
the SMEs side of ICT use of innovation has been checked it would be interesting to 
include the SME’s business partners into another study. These partner firms may 
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complement the picture from the SMEs themselves, and thus help to provide a better 
understanding of how ICT usage can influence innovation for industrial service SMEs. 
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Abstract 

The objective of this study was to improve the production in a small enterprise. A 
traditional metal shop was recruited to participate. The enterprise is a strong and reliable 
enterprise with high performance in joint operations. Participatory planning was used as 
the research method. The study consisted of meetings between the researchers and the 
enterprise personnel. During these meetings small-scale models of the production 
including all machines was made. The point was to find better solutions while taking into 
account the flow of production and ergonomics. As a result the optimal model was made 
by the employer and employees. The researchers made small-scale models based on the 
first meeting’s drawings, photos, floor plans and discussion. The point of the meetings 
was to find solutions to problems using the scale models of the production plant and 
machines. The machines were freely movable in the base except for three big not 
movable machines. These machines were bolted to their present places. It seemed that 
participative design is a good method for developing workplace. Also the heterogeneous 
groups gave many aspects to the meetings. Employees who work with machines know 
their everyday activities and managers have view of the whole system. 
 
Keywords: Participation, Layout, Scale model 
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1 Introduction 

The steel factories of Raahe and Tornio have had a significant impact in Northern Finland 
on the multitude and scope of enterprises providing basic industry services, such as 
subcontracting, maintenance and manufacturing metal products. Foresaid enterprises 
form a great number of the enterprises functioning in Northern Finland and Sweden. Of 
these enterprises, almost all are so called small and medium-sized enterprises (SMEs), in 
other words, enterprises that employ less than 250 workers. Furthermore, most of these 
enterprises are small enterprises, employing less than 50 people. In 2000, 99% of the 
Finnish industrial enterprises were SMEs (Tilastokeskus 2002). 

Most enterprises have to monitor closely changes in their operational field and to be 
able to react quickly to these changes, if required. The enterprises can influence some of 
the changes, some changes cannot be modified. Efficient operation in a world of 
continuous change creates a need for new models and ways to operate. In some fields of 
metal industry, such as in basic machine shops and especially in small machine shops, 
adopting new models of operation is a challenge for the whole enterprise. This change in 
operation can also be a significant process of development, in which the know-how of the 
personnel, creativity and plethora of ideas are intertwined with reaching the common 
goals of the enterprise. It seems that often these goals are connected with enhancing 
functions, product quality, product cost, development time, development cost and 
development capability (Ulrich & Eppinger 2000) and thus ensuring that the enterprise 
continues to function. 

One, still a relatively new model of operations, is including workers in the design of 
their work system. In a survey made by Metalworkers’ Union in 1997, majority of the 
participants believed that they can influence much or very much their working methods 
(74%), pacing of the work (67%) and the organisation of work (68%). Nevertheless, only 
40% of the participants thought that they can influence the design of their working post. 
In the whole Europe, approximately one third of workers felt that they don’t have any 
kind of possibility to impact the design or implementation of their work. This kind of 
independence is especially scarce amongst industrial workers (Rissa 1999). Success 
during future structural change necessitates the kind of broadmindedness and flexibility 
of previous decades in accepting new technology and learning new ways to operate 
(Pohjola 2004). 

2 Research goal and description of research subject 

The goal of this research was to look at the use of a simple miniature model in the 
planning of material circulation in an enterprise manufacturing metal products as a 
subcontractor. Workers, work supervisors and managing director of the enterprise 
participated to the model-aided planning. Researchers directed the planning sessions, 
took notes of the discussions and built the miniature models. 

The enterprise taking part into the research was Terästuote Oy, from the city of Raahe 
in Northern Finland. The enterprise is a metal shop doing mostly subcontracting and one 
of its fields of strong expertise is cutting metal sheets. To carry out this kind of work, the 
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enterprise has a line to open and straighten metal strips, several mechanical cutters and 
two big flame cutting machines. The enterprise has ten or so workers and two sites of 
operation, situated about 7 kilometres apart. There are three industrial halls at the bigger 
operation site. Two of the halls are used as production facilities and the third hall 
functions partially as a storage, partially it is rented out. One of the basic problems with 
the production facilities is that they are not designed to the current kind of use at all. 

The situation is similar in many SMEs. The operation has been installed and begun in 
a designated, previously existing facility. In a situation like this, volume of orders can 
cause bottlenecks at some machines, for example. These problems are often connected to 
incoming raw materials, semi-finished products and moving finished products from 
machine to another in close quarters. In the enterprise participating in this study, loading 
finished products into the truck was also problematic, because the truck is too big to fit 
completely inside the hall with the current layout solution. 

Another, often significant factor limiting production planning has to do with big and 
massive machines that are not easily moved around. In this enterprise there are such 
machines in both locations; the line to open and straighten metal strips in one hall and 
two big flame cutting machines at the other location. The enterprise management had 
previously thought about the reorganisation of the facilities but actual decisions have not 
been made. The management wanted support for their ideas via a development project. 
The researchers built miniature models of all three industrial halls of the bigger operation 
site of the enterprise. 

2.1  Research method and procedure 

Participatory design was the method of research used in the study (Rajala & Kisko 2005, 
Väyrynen et al. 2004). It is a method of group work that in this study aimed to a critical 
inspection of the production facilities and to developing new, more flexible and effective 
models. 

There were two phases in the planning of the production. In the first phase, the plans 
were generated based on the floor plans of the two halls. To begin with, the current 
machinery was marked on the layouts and this guided the search for new solutions and 
evaluation (Fig. 1). 
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Fig. 1. Traditional ways of planning production facilities. 

The enterprise director, work supervisor and some workers always participated to 
planning and generating new solutions. In the beginning of the session the director 
shortly described the goal of the group work and expressed his wish for vivid and open-
minded discussion and also underlined the importance of workers’ opinions as they are 
the ones who know their work and work environment best. The researchers guided the 
meetings. They acted as chairmen for the discussions, introduced new points of view and 
took notes of the discussions. One of the most important tasks of the researchers was to 
install an open, confidential atmosphere that is rich with ideas. 

The second phase included re-design of the same production facilities but with the 
miniature models built by the researchers. Otherwise the organisation of the meetings was 
similar to that of the first phase. The design of the miniature models was as simple as 
possible and they were made mostly of wood and paper. The production facilities and 
main machinery were modelled as miniatures. The models of the production facilities and 
industrial halls were based on their floor plans and photographs of the facilities. The 
models of the machinery were based on measurements. The scale of the miniature models 
was 1:50, picture 2. It took about 3-4 hours to build a miniature model of one hall when 
all the required materials were ready. 
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Fig. 2. The miniature model of one of the production facilities. 

3 Results 

According to results, when planning, participants could more easily discern the facility 
with miniature model than with the traditional floor plan of the production facility. This 
was evident from evaluating distances between the machines, for example. When design 
was based on the floor plans, the required space was generally evaluated too small. The 
simple miniature models also clearly aided discerning locations of the machines and 
possible problems related to that. One concrete problem in almost all machine shops is 
the frequent lifting of objects. The miniature models of the different kinds of lifting 
machines, including bridge crane, were very important, as they helped to illustrate the 
factors related to moving and lifting objects.  

One pertinent case was loading and unloading the truck used in transporting raw 
materials, semi-finished and finished products. The truck takes a great deal of space and 
this was considered problematic as the truck didn’t fit completely inside the hall for 
loading. As a result of group work, there were two almost equal solutions to this problem. 
One benefit of the miniature modelling is high-lighted here, namely quick modifiability. 
A new lay-out is quick and easy to install and ready for analysis immediately. In the 
planning sessions the miniature models enabled finding new ways of enhancing the 
production with different levels of efficacy. A significant feature of the results is also the 
good cost-effect ratio of some solutions; modifications are easy and cheap, yet their effect 
on productivity and the flow of work can be remarkable. One principal conclusion from 
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the miniature –aided planning was that the different solutions of lay-out do not produce 
the optimal result but the call for building new facilities. 

The openness of the meetings and all the perspectives, suggestions and evaluations 
brought new points of views to the plans. The enterprise management, work supervisors 
and workers seemed to be eager to plan and evaluate the new solutions with the miniature 
models. Partially this enthusiasm could be caused by the newness of the miniature model 
plans and also because of the participants were clearly fascinated by the miniatures. In 
addition to pooling the whole enterprises know-how, another advantage of common 
planning sessions is that they help to build commitment in the personnel. 

The simple miniature models seem to be useful in SMEs. Especially small enterprises 
don’t have the computer based planning software required and the personnel doesn’t have 
the time to learn to use design programs as the everyday work load takes all of their 
working time. There is much of know-how when it comes to building miniature models, 
the obstacle for their use is more psychological. Because of this resistance, it may be 
better that some one from outside the enterprise does the building. 

The enterprises managers’ statement probably best describes the use experience of 
miniature models:  

“In the beginning I was a bit sceptic. But they do give a very concrete picture of the 
space available and they aid in finding new solutions. Especially the models of 
lifting machines, including bridge cranes, are important. With those we could shed 
some light on problems related to lifting and moving objects. Yes, they were useful.” 
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Abstract 

This paper develops a model to explain new venture performance using network theory. 
The model suggests that a new venture’s performance - both directly and indirectly 
through strategy - can be explained by its network competence and network structure. 
Further, venture complexity is hypothesized to moderate the relationship where those 
ventures having higher task complexity will benefit more from their network competence 
and structure. In the paper, we also briefly outline how this model can be put to test. 
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1 Introduction 

New ventures, as well as existing small and medium sized companies, are commonly 
seen as sources of regional and national growth which also has increased the interest of 
new and small firms among policy makers and researchers. According to Roininen 
(2006), new ventures can be developed and created in different environments, such as 
within university and other less highly educational environments. Accordingly, these 
environments produce different types of new ventures, namely academic spin-offs and 
non-academic ventures, which also might result in different levels of economic growth. 
In addition, depending on the origin of the new venture they might also have different 
market-opportunity seeking behaviour resulting in different market offerings and 
strategies, which thereby affects long and short term returns (ibid.). One can see two main 
opposite strategies, namely a “technology push” strategy (e.g. new innovative products 
based on new knowledge or new combinations of knowledge) destroying existing market 
structures by the introduction of more favourable solutions to customers’ problems (see 
Schumpeter 1934) and a “market pull” strategy which underlines exploitation of an 
unfilled market need (see Kirzner 1973). These different strategies can affect the new 
ventures’ competitive performances where important distinction can be made between 
new ventures stemming from academia, that are assumed to be more Schumpeterian and 
thereby more competitive, and those from less educational environment that are assumed 
to be more Kirznerian and less competitive (Roininen 2006).  

However, opportunities are not always (or even primarily) discovered and exploited by 
a stand-alone-company. With the intention of competing effectively on markets, prior 
research state that firms are increasingly using alliances and networks both to get access 
to information (e.g. market or technology information; cf. Ylinenpää 1999), and to 
acquire and build necessary resources and capabilities (Johansson 2006, Wincent & 
Westerberg 2006, Hitt et al. 2002). This cooperation allows firms to compete on markets 
without first possessing all the resources needed (Cooper 2002), and enhances new 
ventures’ chance of survival and eventual success (Baum et al. 2000).  

Research that specifically focuses on early phases in a venture’s existence could 
increase the knowledge of and understanding in how early venture strategies (for instance 
in terms of how entrepreneurial the venture behaves and whether it is using pull or push) 
are related to venture performance. In addition, there are few empirical studies that 
identify organizational attributes that promote growth and long-term survival of academic 
spin-offs (Walter et al. 2006), and there are even less research that focus on whether 
academic spin-offs and non-academic ventures use networking differently to achieve 
competitive performance. Thus, our interest lies in the comparison of these two different 
types of new ventures and to examine if there exist differences in how new ventures in 
different situations achieve advantages on their markets. For instance, are academic spin-
offs more dependent on cooperation than non-academic ventures in order to effectively 
carry out their strategy and thereby attain a more competitive performance? If new 
ventures make use of networks and alliances, how and to what degree do they use these 
networks, and how do the partners influence the strategy of the firm? Answering these 
kinds of questions might highlight possibilities and hindrances for new ventures to 
effectively operate and obtain competitive advantages. 
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This paper elaborates on how different types of ventures (i.e academic spin-offs and 
non-academic ventures) achieve competitive performance, and thereby regional or 
national growth, by mainly using network and firm strategy theories. In the next section 
we will describe a conceptual model of a new venture’s performance and how the 
performance (directly and indirectly) can be affected by a set of components. Thereafter 
we suggest how the model could be put to test, and finally we end up with a discussion 
with some conclusions of the paper’s contribution.  

2 A conceptual model 

In this section we are discussing a conceptual model that can explain new venture 
performance by using network theory. The aim is to define variables affecting new 
venture performance. Much of prior research has focused on network relations and 
thereby the ventures competitive advantages indicating that there is a strong relationship 
between networks and the access to missing venture competences leading to competitive 
advantages. According to Walter et al. (2006), network competences and entrepreneurial 
orientation are two important factors that affect organizational performance. Similarly, 
Nicolaou & Birley (2003) discuss that social relational ties or structural holes are 
important in the development of a new venture.  

Fig. 1 shows the conceptual model where it is assumed that both the new venture’s 
network structure and its network competence affect the venture’s strategy. Together the 
network structure, the strategy and the network competence affect the competitive 
performance of the new venture. However, the new venture’s strategy could also affect 
the network structure depending on the origin of the venture, the venture’s offerings and 
targeted customer segments. A moderating variable that influence the outcome of a new 
venture’s network structure, strategy and network competence is the venture complexity, 
i.e. to what extent tasks in the venture is recurring and analyzable. Depending on the 
degree of innovation and level of technology in the new venture, the impact on 
competitive performance from network structure, network competence and strategy can 
be different. 
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Fig. 1. A conceptual model of a new venture’s competitive performance. 

2.1  The desired outcome for a new venture – competitive 
performance 

Competitive performance is a rather difficult concept when it comes to new ventures. If 
the venture is established on a mature market, traditional aspects of firm performance 
(such as profitability and growth in sales) may tell a lot about the well-being of the 
venture. Similar measurements of venture performance were also used in the study of 
university spin-offs by Walter et al. (2006). However, if the venture is entering (or even is 
trying to create) a novel market, traditional aspects do not provide adequate information. 
Then, prospects about the future, legitimacy with partners and success with financing 
may be better proxies for competitiveness. Walter et al. had this problem and added four 
perceptual subjective measures, namely; profit attainment, perceived customer 
relationship quality, realised competitive advantages and securing long-term survival. 
Clearly, it is not straight-forward to conceptualize competitiveness and several aspects 
need to be taken into account.  
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2.2  The suggested determinants behind competitiveness 

2.2.1  Strategy – introduction 

Prior research by e.g. Hitt et al. (2001), Hamel (2000), Zahra et al. (1995), Drucker 
(1985) and Schumpeter (1934) suggest that innovation is the prime activity of 
entrepreneurship, and that the invention of new products and/or services and then 
commercialising them is an important value-creating action. Thus, to compete effectively 
on local and global markets innovations are critical, as well as attaining difficulties for 
competitors to imitate them. Moreover, to achieve long-term competitive advantages 
Zahra et al. (1995) and Lee et al. (2001) point out that a venture can achieve high returns 
if they are first on the market, and thereby first to introduce new products or services, 
which brings “monopoly profits” (Grimm & Smith 1997) until imitators or substitutes 
come out on the market. This is a competitive advantage that occurs when the venture has 
the opportunity to capture large market segments and charge high prices, which has, for 
example, occurred in biotechnology and telecommunication industries (Zahra et al. 
1995).  

On the other hand, there are risks for followers as soon as the market matures (Porter 
1985). Information diffuses to others in society who can imitate the innovator and tap into 
some of the entrepreneurial profits (Shane & Venkataraman 2000). Thus, monopoly 
rights, slowness of information diffusion, and inability of others to imitate, substitute or 
acquire rare resources increase the duration of innovations. Moreover, commercializing 
innovations requires the involvement and collaboration of e.g. marketing, production, 
R&D and other units, which is expensive (Zahra et al. 1995). Accordingly, several studies 
of e.g. product development have identified the risk associated with a “pioneering 
strategy”, implying that a more reactive “follower strategy” is more beneficial for long-
term firm growth and revenues (Bodin 2000, Cooper & Kleinschmidt 1993, Bain 1956).  

A generally known marketing approach is to build competitiveness through 
recognition of potential demands. Walsh et al. (2002) define this strategy as market-pull 
strategy where the venture provides replacements or substitutes for existing products that 
are quickly adopted by existing customers. In contrast, technology-push strategies 
involve innovations that require customers to change their behaviour in order to make use 
of the innovation, which often only a few early adopters might call for, and therefore new 
innovations face specific constraints and challenges. Consequently, a technology-push 
strategy normally implies e.g. higher investments, international markets already from the 
start, and a need for education of customers and longer pay-off periods, whereas a 
market-pull strategy relies more on satisfying an existing market need with more or less 
well-known products and services. Schumpeter (1934) and Kirzner (1973) have in the 
same way identified different views on how entrepreneurs discover and exploit business 
opportunities, where Schumpeter advocates a technology push strategy and Kirzner a 
market pull strategy. These strategies are however affected by e.g. the ventures 
proactiveness and search for new opportunities, which will be discussed in more detail 
below. 
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2.2.2  Strategy – Entrepreneurial orientation 

When new ventures are about to get established on a market they need, similar to existing 
companies, to involve in strategic thinking in order to create value (Hitt et al. 2002, 
Roberts 1991). According to Bowman & Faulkner (1996), strategic thinking concerns 
decisions about how to achieve competitive advantages through choices. New business 
opportunities, or new entry as Lumpkin & Dess (1996) defines it, can be accomplished by 
entering new or existing markets with new or existing products or services, and it 
involves also the opportunity to create new markets. Therefore new ventures have to 
involve in opportunity-seeking actions that arise from uncertainty as well as advantage-
seeking actions, which Lumpkin & Dess (1996) refers to as entrepreneurial orientation 
(EO). A venture’s EO can be described as a process consisting of five different 
dimensions, which is, a venture’s organisational autonomy, willingness to take risks, 
innovativeness, proactiveness and competitive aggressiveness (Walter et al. 2003, 
Lumpkin & Dess 1996). Moreover, these dimensions may independently vary affecting a 
venture’s performance but they are dependent of the venture’s internal and external 
context.  

To describe the effect of EO on venture performance, Lumpkin & Dess (1996) propose 
that an important drive for new-entry activities is the ability and willingness of an 
individual or a team to be autonomous in the search of opportunities. Likewise, a 
ventures innovativeness (i.e. technological or product-market innovations) reflects 
important means to track new opportunities since innovativeness is seen as pushing the 
dynamic evolution of the economy (Schumpeter 1934) and thus the venture being highly 
competitive. In the literature, entrepreneurship is also typified by risk taking and 
proactive behaviour. By this, Lumpkin & Dess (1996) mean that entrepreneurially 
oriented ventures employ risk-taking behaviour incurring heavy debt, making large 
resource commitments and/or investing in unexplored technologies when seizing 
opportunities. Similarly, a venture’s proactive behaviour by anticipating and acting on 
future needs in the search for opportunities is equally important. Finally, crucial for a 
venture’s success and survival is its way to aggressively outperform the competitors on 
the marketplace by, for example, adopting unconventional tactics or targeting 
competitors’ weaknesses. 

Conceptualising entrepreneurship, or entrepreneurial orientation, is not as simple as it 
may seem. Lumpkin & Dess (1996) stresses that the five dimensions of EO (described 
above) may occur in different combinations depending on the opportunity that a venture 
pursues and not even all of them have to appear in a venture in order for it to be 
entrepreneurial. In addition, contingency variables such as firm structure, strategy, 
strategy-making process, firm resources, culture and firm management together with 
environmental and industrial variables may also affect the link between EO and venture 
performance (ibid.).  
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2.2.3  Networks – introduction 

Lu & Beamish (2001) found that small firms (which new ventures often are in the 
beginning) experience greater profits when they engage in alliances with local partners on 
new markets. Moreover, networks can create legitimacy for new firms, especially if they 
are focused on creating a new market or a niche within an established market, since 
alliances can lead to exchange relationships with entrepreneurial firms’ customers 
(Cooper 2002). In addition, Cooper (2002) states that ideas for new ventures often lead to 
the formation of social networks, and that the creation of new ventures is based on 
network ties of either an individual or of entrepreneurial teams. Thus, networks are 
sources of as well as means for exploiting entrepreneurial opportunities.  

2.2.4  Network competence 

The interest in capabilities that enable new ventures to succeed has increased. Ventures 
are widely recognized as being embedded in social and professional networks with others 
and are therefore no longer considered as individual and self-fulfilling units (Walter et al. 
2003). Instead the authors point at the ventures’ learning aspects of critical capabilities 
and protection of firm-specific competencies as a development of friendship, respect and 
trust between interacting parties. Similarly to Walter et al. (2003, p.547), we define 
network competence as the new venture’s ability to develop and use inter-firm 
relationships which includes the following components: a) the ventures coordination 
activities between collaborating firms, b) the venture founders’ relational skills due to 
their ability of inter-personal exchange, c) partner knowledge, i.e. possessing organised 
and structured information about their collaborating firms and competitors, and, d) the 
venture’s internal communication to attain organisational learning within partnerships. 
The result of network competence, as we see it, is that ventures have to manage 
relationships that goes beyond coping with single relationships, and therefore ventures no 
longer can be viewed as individual, self-fulfilling units but rather as “organizing” 
ventures that interact with other actors in order to be able to carry out a strategy and build 
competitive advantage. This allows the collaborating partners to focus on their core 
activities and to interlink these with each other’s competencies.  

Highly innovative or high technology firms, such as academic spin-offs, often have to 
target an immature and international market in order to commercialise their 
products/services (Roininen 2006). Walter et al. (2006) found similar results in their 
study of university spin-offs where they argue that technology-push strategies with 
collaborative partners may hasten adoption. As a result, new ventures need reliable 
market partners to get access to initial customers that often need education to be able to 
use the innovative product. Together with these partners, a new venture can increase its 
credibility and get access to the targeted market. 

What prior studies like the one by Walter et al. (2006) lacks is the dynamic aspect of 
network capability, that is, capabilities in locating and building up new relations rather 
than merely sustaining old ones. For example, the new ventures in Roininen’s (2006) 
study that were started by young people, had a rather poor network at the start, but by 
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working systematically to build a functional network of competences and partners, they 
could change the situation. Therefore, an aspect that catches the dynamic capability in 
network development is essential to add into the ability of network competence.  

2.2.5  Network structure 

A network structure often consists of multiple actors where a certain actor is connected to 
certain other actors. According to Burt (1992), these actors share trust, are obligated to 
support each other, and are dependent of exchange with each other. The competitive 
advantage in a network structure is thus how it is constructed and the position of the 
actor’s contacts in the social construction. Here the amount of interaction between the 
contacts resources and the venture’s own resources, as well as the variation in this 
interaction, is of importance. The importance of network structure for entrepreneurial 
competitive advantages has attracted attention basically from two streams of research. 
One stream, based on research by Granovetter (1985), argues that the social structure is 
an interconnected embedded network consisting of either weak or strong ties, where 
weak ties, among other things, are means to make the venture competitive. The other 
stream, based on research by Burt, says that it is a matter of optimising structural wholes 
where the holes are keys to information benefits and thus more favourable of obtaining 
competitive advantages. 

According to Burt (1992), networks have to design principles referring to their 
efficiency as well as their effectiveness. The first principle establishes the number of 
nonreduntant contacts in the network, that is, to maximize connections with different 
people beyond the network that gives higher benefits because of more and preferably 
diverse contacts are included in the network. As a result more diverse sources of 
information, resources and competences necessary for the venture to be efficient are 
ensured. The second principle points out connections as ports of access to more diverse 
and separate clusters of people that are beneficial for a venture. Here the actor (or the 
venture) maintains the primary contacts who in turn reach other people (secondary 
contacts) in other clusters so that an extension to include new clusters of the ventures 
own network can be made. The venture is then free to focus on primary contacts and thus 
has more time for effectiveness, that is, to do the right things. As Burt (1992, p. 69-70) 
puts it “the information screen provided by multiple clusters of contacts is broader, 
providing better assurance of the players being informed of opportunities and impending 
disasters”. By this the central actor becomes the one who brings people together and 
obtains the opportunity to coordinate the activities among the collaborating firms, which 
is an important network competence.  

Granovetter (1985) argues that institutions (or organisations) can be analysed by their 
ongoing social relations where the networks can be argued to be of significant importance 
in accessing information. Where Burt (1992) talks of the importance of structural holes, 
Granovetter (1973) talks about the strength of weak ties; meaning that bridges to 
knowledge, information and resources that are crucial to individuals’ (or in this case the 
ventures’) opportunities and to their integration into societies consists of loose 
interpersonal ties. Additionally, strength of a tie is defined as a combination of the 
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amount of time, emotional intensity, intimacy and mutual services between the parts in a 
network. Consequently, a network consisting of weak ties has bridges to clusters of 
information, whereas the connections within a cluster merely consist of strong ties. The 
bridges that provide information benefits, namely connections with nonredundant ties 
beyond a cluster are (as Burt argue), more likely to be weak than strong. This means that 
information, knowledge and resources obtained through weak ties can reach a large 
number of people over great social distance (Granovetter 1973).  

To summarize, a new venture’s network structure consists of the entrepreneur/s them 
selves as well as the number of other interested parties. This in turn has the result that the 
strength of network relations is dependent of the variety of participative people and their 
relations to others. As a consequence, these relations and the access to required resources 
or competencies affect the new venture’s strategy. At the same time a new venture’s 
strategy is also affected by the network competences in the firm, that is, the firm’s ability 
of coordination between collaborating firms, the relational skills among the 
entrepreneurs, the knowledge of partners and competitors, the internal communication of 
the venture and the dynamic of the ventures network competences.  

2.3  Venture complexity 

2.3.1  Academic spin-offs vs. non-academic ventures 

The type of new venture might affect the venture’s competitive performance, that is, the 
attained competitive advantages over existing companies and the new venture’s further 
growth and survival. According to Nicolaou & Birley (2003), an academic spin-off 
involves the transfer of a core technology from an academic institution into a new 
company, but we also include other knowledge intensive outcomes from university 
education in the definition. Moreover, in our definition the academic spin-offs are 
founded by students, researchers or other employees of the academia and thereby exclude 
those who do not commercialize intellectual properties created in academic institutions. 
Thus, our definition is in line with Shane’s (2004, p. 4) definition of an academic spin-off 
as “a new company founded to exploit a piece of intellectual property created in an 
academic institution”. A non-academic venture on the other hand is in this paper defined 
as a venture that does not have its origin in academic or other research projects, and that 
is created by founders with a lower educational degree than the founders of academic 
spin-offs. As a result, the complexity or origin of these two types of new ventures is 
expected to affect the venture’s competitive performance and further growth.  

2.3.2  Task complexity 

A venture’s earned profits could largely be attributed to the resources they hold (Penrose 
1959), and ventures with valuable, rare and inimitable resources have the potential to 
achieve superior competitive performance (Barney 1991). These resources could consist 
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of internal capabilities such as EO, technological capabilities, and financial resources 
(Lee et al. 2001, Baum et al. 2000). Another critical asset, as well as a competitive 
advantage, is knowledge (Grant 1996, Ylinenpää 1999). Important competitive resources 
of a firm resides in its human capital (Hitt et al. 2001), and young (or new) technology-
based ventures lacking these resources can achieve competitive advantages through 
getting hold of important difficult-to-imitate capabilities embedded in inter-organizational 
relationships with external organizations, customers, suppliers, investors, government 
institutions, and the like (Yli-Renko et al. 2001). Through this knowledge acquisition, 
new ventures are able to survive and grow despite the lack of significant firm-specific 
resources. 

Consequently, strategic options such as “technology push” or “market pull” has 
implications for how the new venture configures its resources in order to enter its target 
markets. According to Roininen (2006), knowledge-intensive and often high-tech 
companies generally require more resources for product development and (international) 
marketing, implying a need for external funding, long-term investments and a more 
advanced structure of the firm itself. Likewise, commercialization of high-technology 
product/service required high investments especially when the new venture targeted an 
international and immature market since this market approach often calls for customer 
education and specific marketing methods that are expensive and time demanding. 

Moreover, Roininen (2006) argues that development and commercialization following 
a “technology-push” entry strategy also requires a combination of different kinds of 
expertise during the start-up process for product development, commercialization and 
strategic planning; a situation far more complicated and demanding than for the non-
academic ventures commercializing a product known to the market. In this perspective, 
the academic spin-offs’ business concepts, being derived from university research and/or 
education, should have a more significant need for resources than the non-academic 
ventures and thus a higher need of networks and alliances to accomplish the entry on a 
market.  

Again, in relation to Fig. 1 the outcome of the affecting variables (i.e. network 
structure, entry strategy and network competences) on new ventures’ competitive 
performance is dependent of the new venture’s complexity suggesting that the degree of 
complexity in a venture affects how the affecting variables influence the new venture’s 
performance.  

3 Summary and propositions 

From prior research e.g. Roininen (2006) and Walter et al. (2006) the findings show that 
new academic spin-offs and non-academic ventures might achieve competitive 
performance through networks and alliances. The competitive advantages could be a 
result of the new ventures possibilities to get access to information, resources and 
knowledge that is missing in the company in order to get hold of important difficult-to-
imitate capabilities embedded in the inter-organizational relationships (cf. Hitt et al. 
2001, Yli-Renko et al. 1999, Ylinenpää 1999, Grant 1996). However, to be able to join a 
network the venture is dependent of competences in networking, i.e. abilities in 
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developing and making use of inter-firm relationships (Walter et al. 2006). This network 
competence in turn affects the structure of the network, that is, the mixture of partners 
and people possessing the essential capabilities. A network gains from being constructed 
with connections to people within other clusters beyond the network in order to obtain 
more diverse information, resources or competences (Burt 1992). In addition, 
Granovetter (1973) states that the most beneficial network connections often are social 
relations consisting of weak ties with low effort spent on the relationship, giving the 
company more time to focus on their core activity. Therefore, both the network 
competence and the network structure affect the new venture’s strategy in outperforming 
the existing companies.  

The suggestion in this paper is that the venture’s competitive performance is not only 
dependent of the venture’s network structure, network competence and its strategy but 
also by the complexity of the venture. In other words, the venture’s complexity affects the 
ventures network competence and how the venture builds up its network structure. If a 
venture is highly complex, like academic spin-offs that often are innovative, have less 
routinized activities and are more difficult to analyse, it probably requires more 
capabilities in form of expertise competences, external funding and cooperation with 
partners to get out on the market, which also most likely leads to higher requirement of 
networks. In addition, the complexity of a new venture also affects the chosen strategy to 
achieve competitive performance and to reach out to customers.  

If we go back to the model proposed in Fig. 1, we propose the following relations. 
Regarding the impact from network competence, we propose that the more competence a 
venture have in building and maintaining a network; 1) the more and stronger network 
contacts it will have; 2) the more entrepreneurial orientation it will show and 3) the better 
competitive performance it will have. For 1) it is easy to argue that better network 
competence leads to a more advanced network structure in terms of size and strength. 
Network competence is the tool to build a network and network structure can be seen as a 
result. For 2) we find network competence to be a good starting point for entrepreneurial 
behaviour in terms of innovation, proactiveness and risk taking. By having the tools to 
network, the venture also have the tools to show entrepreneurial orientation. Finally, for 
3) we argue that network competence by itself can provide better performance, especially 
in terms of creating legitimacy. When being seen as a competent networker, stake-holders 
around the venture will be drawn to the venture, and thereby improve the competitive 
situation. 

For network structure, we propose that the more extensive the network is, 1) the 
higher the entrepreneurial orientation will be and 2) the better the competitive 
performance of the venture. For 1) we argue that each network contact is a source for 
entrepreneurial activity and the more contacts, the more opportunities for 
entrepreneurship and thus EO. The link in 2) can be explained by the same logic as 3) 
above, that is, when a venture has a more extensive network, it has an easier task when 
seeking legitimacy for its actions. The link from EO to competitive performance is also 
proposed to be positive in line with evidence found in earlier studies (e.g. Wiklund, 
1998). 

Finally, the moderating variable is proposed to work as follows. The higher the 
venture complexity the stronger the relationship to competitive performance from 1) 
network competence and 2) network structure. For 3) EO we propose the opposite 
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relation, that is, the higher the venture complexity, the weaker the relationship between 
EO and competitive performance. The logic is similar to the first two links and is based 
on that network competence and network structure pays off better on performance if the 
venture is complex rather than simple. Having and being able to build a network may 
always be helpful, but perhaps not so much so when the venture is too simple in terms of 
complexity and therefore extensive networking does not add any value to the firm’s 
operations. The opposite logic is true for EO. Entrepreneurial activities may be more 
certain to lead to performance when the venture is relatively simple. When complexity is 
too high, EO may be more difficult to put into useful action.  

4 Putting the model to test  

There is a range of different issues to consider conducting a comparative study. For 
instance, the context of the new ventures has to be decided upon. Is it going to be studies 
of a specific type of ventures, like ICT-related (i.e. information and communication 
technology) companies, or could it include all types of ventures? Other considerations are 
the location and age of the ventures. These are examples of questions that have to be well 
thought-out in order to get access to adequate empirical data. As important as it is to find 
the “right” sources of information is the method of the study. Both qualitative and 
quantitative methodologies could be chosen to get accurate results. A quantitative study 
can be used by testing hypotheses on a large sample of new ventures, and thereby obtain 
findings that could be generalized to a broader population, whereas a qualitative study 
can be used as a source of richer descriptions and explanations to obtain a deeper 
understanding of the phenomenon, including influencing conditions and prerequisites 
(Denzin & Lincoln 1994). However, Denzin & Lincoln (1994) argue that a combination 
of these two approaches could ensure to a large extent that more interesting and 
convincing results could be obtained. The aim for further study in this paper is to make a 
quantitative study with questionnaires to newly started companies, i.e academic spin-offs 
and non-academic ventures as in the study of Roininen (2006), to test the conceptual 
model. But before conducting a questionnaire a focus group consisting of founders in 
their early stages of business start-up should be interviewed to get an understanding of 
critical activities, competences and resources in order to be able to get launched on a 
market.  

4.1  Sample, Operationalizations and Analysis 

The sample of new ventures consists of a cohort of firms started in Sweden during 2003, 
since then they have survived the critical limit of three years. It is important to be able to 
study how the new ventures have developed during time, and since it is a study of new 
ventures we do not want companies older than four years. The companies should consist 
of limited companies representing academic spin-offs and non-academic ventures 
(defined above) and the founders should engage fulltime in the venture. The reasons to 
distinguish the new companies are partly due to the accessibility of secondary data of 
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limited companies in different databases. Thereby, we can confirm the ventures’ financial 
performance, number of employees, their business sector, their annual reports and their 
board of directors among other things. The second reason, to only account fulltime 
operating ventures, is due to that performance (or the outcome) between hobby- or part-
time ventures might not be comparable.  

When turning to operationalizations, we will mainly use scales from published studies, 
but in some cases we may need to develop subscales for this study. For instance, as we 
discussed in the network competence section, we lack the dynamic aspect of network 
competence in the published studies. Structural equation modelling will be used to 
analyze the results. 

5 Final comments 

Understanding more about early venture performance is of great interest to both scholars 
and practitioners. By knowing more about what makes a young venture succeed or fail, 
we can provide better support for practice and provide better policy for government. 
Networking has emerged as an important tool for young ventures to perform well, but it 
has not been tested on a large sample from a cohort before, where it is possible to capture 
differences between firms, for instance whether they are complex (which often academic 
spinoffs are) or simple (that the more generic firms often are). We thereby hope that this 
study will be able to shed some light on the impact of networking and networks on 
venture performance in early stages.  
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Abstract 

This paper is a report of a prestudy in a theses project “Knowledge transfer inside 
innovation system”. The purpose was to get acquainted with the topic and object, search 
for emerging findings, develop the case-study protocol and create a base for further 
development of the theoretical framework. An innovation system framework was defined 
on local, regional, national and sectoral levels. The chosen actor groups were customers, 
other companies, intermediates, research sector, education sector and individual persons. 
The knowledge flows from each actor group on different levels of the system to various 
stages of product development process model were studied. The study is a multiple case 
study including embedded cases. Eisenhardt’s “process of building theory from case-
study research” is tested for further use. Preliminary results are presented and some 
emerging findings are discussed.  
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1 Introduction 

Many technology parks were founded in Finland and Sweden in 1980’s and early 1990’s. 
In the beginning their main contribution was to offer start-up companies facilities and 
some services. Lehtimäki writes about Hermia in Tampere that “operations of Kiinteistö 
Oy Hermia and the technology center were quite much like those of any other real estate 
management company” (Lehtimäki 2005). The same phenomena can be read also in the 
Technopolis Oulu history (Arokylä 2002). Major development has happened since those 
times. During the IT crash in 2001 to 2002 especially so called dot-com-companies but 
also other had to downsize their activities. This was followed by the “China phenomena”, 
when large part of electronics production and other simpler operation moved to countries 
of cheaper labour. Growth in number of jobs slowed down and in many cases declined. 
To fight back more attention had and has to be paid on the innovation system to make it 
serve better the companies’ needs. (Multipolis-ohjelma 2004-2006, Ståhle et al. 2003.) 

Products and services get more and more knowledge intensive. Especially SMEs but 
also bigger companies can’t afford anymore master alone all the knowledge needed to 
develop products. The requirements set on innovation eco-system to fulfil the knowledge 
needs are high and rising. The main question is how technology parks succeed to do it. 
They differ from each other in numbers and types actors and services. In Oulu in 
Northern Finland there is a research university, research institutes and 550 companies 
with 6000 jobs forming the knowledge base of the innovation system (Jauhiainen et al. 
2004). On the other hand in Kalix in Northern Sweden there are about ten companies 
with 150 employees but no research or higher education (www.electropolis.nu). Kemi 
close to Swedish border in Northern Finland presents a case between these two: There is 
a joint research unit of university of Oulu and Kemi-Tornio university of applied sciences 
with over 20 persons, bachelor programmes in engineering and about 30 companies with 
over 400 jobs (Jauhiainen et al. 2004). In Luleå, Northern Sweden, there are almost 600 
jobs in 100 companies and a research university (www.aurorum.se).  

Also the types of intermediates vary. In Oulu the technology park company is a real 
estate company listed in Helsinki stock exchange. There are also development companies 
having different roles in the system. In Kalix the intermediate company is partially owned 
by the local companies. In Luleå and Kemi the technology park company is mainly 
owned by the municipalities.  

This paper is the report of a prestudy conducted as the first step of a research project 
seeking answer to question: “How companies in small technology parks acquire the 
knowledge needed in their product development processes?” The main concern is on the 
roles of other actors as well as in the types and existence of local actors. Study of the 
sources and flows of knowledge acquired to product development process should give 
answer to this question. The main study will focus on two technology parks: Digipolis in 
Kemi and Electropolis in Kalix.  

The prestudy is based on eight interviews conducted in the four technology parks 
described above. Key persons in two companies in each park were interviewed. The aim 
of the prestudy is get acquainted with the topic, search for emerging findings and develop 
the case-study protocol and analysing methods.  

http://www.electropolis.nu
http://www.aurorum.se
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The theoretical framework is built by defining the innovation system on various 
geographical levels, analysing the knowledge flows from actors on the different levels 
and analysing to which stages of the product development process these flows end up. 
Innovation system, knowledge management and product development theories are used. 
Attention is paid on the differences in the knowledge acquisition between companies in 
different parks to find the influence the park structures.  

The project is partially financed by European Union’s Interreg IIIA North programme. 

2 Literature survey 

2.1  Innovation system 

Several definitions of Technology Park are available in literature and the web sites of 
technology park associations. International Association of Science Parks defines the term 
in following way (IASP International Board, 6 February 2002): 

“A Science Park is an organisation managed by specialised professionals, whose 
main aim is to increase the wealth of its community by promoting the culture of 
innovation and the competitiveness of its associated businesses and knowledge-
based institutions. To enable these goals to be met, a Science Park stimulates and 
manages the flow of knowledge and technology amongst universities, R&D 
institutions, companies and markets; it facilitates the creation and growth of 
innovation-based companies through incubation and spin-off processes; and 
provides other value-added services together with high quality space and facilities”  

Edquist (2004) defines a system of innovation as the determinants of innovation 
processes; all important economic, social, political, organisational, institutional, and other 
factors that influence the development, the diffusion, and the use of innovations. The 
constituents of an innovations system are the components plus relations among the 
components. An innovation system may be supranational, national, or subnational 
(regional, local) and the same time it can be sectoral within any geographical 
demarcations. (Edquist 2004) 

With a regional innovation system the problem is to define the region. According to 
Edquist (2004), the main criterion should be the degree of “coherence” or “inward 
orientation” with regard to innovation processes, not just the administrative boundaries. 
The spatial definitions vary from local system with one town to city with surrounding 
area and from an administrative region to a NUTS II statistic region (Doloreux et al. 
2004).  

A national innovation system is easy to define spatially even though it has been 
discussed if there always is a national system if the degree of coherence is low (Edquist 
2004). The concept of NIS emphasises the importance of links among science, 
technology, economics and public policy. It can be classified in terms of public policy, 
institutional factors and external factors and constraints. (Frinking et al. 2002)  

Term sectoral innovation system has been used because innovation differs across 
sectors in terms of characteristics, sources, actors involved, the boundaries of the process 
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and the organisation of innovative activities. The boundaries of the systems change over 
time, but also lock-ins are possible. Customers and suppliers are argued to be the main 
sources of innovation. von Hippel calls this the functional source of innovation because 
companies have a functional relationship through which they derive benefit from a 
certain innovation. The relationships between supplying and purchasing companies are 
often quite stabile (von Hippel 1988, Malerba 2001, 2005) and the sectoral innovation 
systems sometimes difficult to enter. 

Conclusion is that the spatial system levels must be defined to be able to analyse the 
material. On local level in Kemi the higher education and research institutions are in the 
technology park. On the other hand in Kalix most companies are located around the town. 
The local level spatial unit of analysis is thus the town forming a local innovation system. 

For regional innovation system the main criterion is the “coherence” of the innovation 
processes. According to the evidence from the interviews, this criterion sets Kemi and 
Oulu in the same regional innovation system. In North of Sweden Kalix and Luleå belong 
similarly to one regional system. There is a growing number of links between the 
respective regions, but not enough to form a joint regional innovation system. The third 
level of analysis is the national level. To improve the view on the knowledge flows in the 
companies, the sectoral innovation system is chosen as an additional level of analysis. 

2.2  Actors in an innovation system 

One way to classify the actors in an innovation system is the Triple-Helix theory based on 
university – company – public sector co-operation (Etzkowitz et al. 2000, Ylinenpää 
2001). To be able to analyse the roles of all important actors transferring knowledge to 
the product development process, more detailed definition is needed. Description 
presented by Kautonen et al. (2000) is presented in Fig. 1. Companies affecting the 
innovation process are placed in four categories: Customers, suppliers, competitors and 
partners, which have also been found the most important sources of innovation by von 
Hippel (von Hippel 1988). Of public sector actors Kautonen et al. (2000) define 
educational and training institutions separately from research institutions, and financers 
and intermediates as one group of actors. 

One goal in this study is to create understanding of the roles and importance of various 
actors and groups of actors. Sources of knowledge have been divided in five classes:  

− customers,  
− other companies,  
− intermediates,  
− research sector,  
− education sector and  
− individual persons.  
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Fig. 1. A model of regional innovation system (Kautonen et al. 2000). 

2.3  Product development 

Another goal of the study is to find out, if there are differences in the knowledge flows 
from various actors to different stages of the product development process. 

Several product development process models are described in literature. Ulrich et al 
define six steps: Planning, concept development, system-level design, detail design, 
testing and refinement and production ramp-up. In practice some of the steps can be 
found joint and some set of steps can form a sequence repeated. E.g. in software 
development rapid modelling and prototyping enable short development circuits from 
detailed design to testing and refinement. Also parallel time-lines with different timing 
are possible. (Ulrich et al. 2003.) 

One of the best known models is the Stage-Gate model: A registered trade mark of 
Product Development Institute Inc. The model defines several stages in the front end of 
the process. Gates or reviews are raised in a very visible role, but the main principles are 
the same. (Product Development Institute Inc. 2005.) 

In this study the processes identified in the interviewed companies are compared to the 
Ulrich-Eppinger model because it is detailed enough in the technical development phases 
(Fig. 2).  
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Fig. 2. The Ulrich-Eppinger product development process (Ulrich et al. 2003). 

2.1. Knowledge transfer 

There is no exact, agreed definition for knowledge management (KM), however, 
definition of Dalkir (2005) is as follows: 

“Knowledge management is the deliberate and systematic coordination of an 
organisation’s people, technology, processes, and organisational structure in order 
to add value through reuse and innovation. This coordination is achieved through 
creating, sharing, and applying knowledge as well as through feeding the valuable 
lessons learned and best practices into corporate memory in order to foster 
continued organizational learning.” 

Mäki et al. (2002) define knowledge acquisition, storing knowledge and knowledge 
dissemination as the main processes. This is close to the definition of integrated 
knowledge management model by Dalkir (2005) described in Fig. 3.  

In the knowledge management view the main focus in this prestudy is in the external 
knowledge flows to various stages of the product development process; knowledge 
transfer. The investigated knowledge types are tacit and explicit knowledge, artefacts 
including subsystems and subcontracting, and new skilled people. 

Fig. 3. An Integrated KM Model by Dalkir (2005). 
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3 Methodology 

Case study is applicable when the research question is of type “how” and “why”, when 
the investigator has little control over events, and the focus is on a contemporary 
phenomenon within real-life context (Yin 2003). The description fits this study and case 
study was chosen as the strategy. The goal is set to get acquainted with the topic and the 
objects, search for emerging findings, and develop the case-study protocol and analysis 
methods for future use. 

It is obvious that more than one theory is needed to describe and analyse the 
knowledge flows to the product development processes in the companies in the 
technology parks. It is also expected that none of the theories alone explains the findings. 
This is why the “process of building theory from case study research” process was chosen 
to be applied in this study. The main stages of the process are presented in Table 1. 
(Eisenhardt 1989). 

Table 1. Process of Building Theory from Case Study Research (Eisenhardt 1989). 

Step Activity 
Getting started Definition of research question 
 Possibly a priori construct 
Selecting cases Neither theory nor hypotheses 
 Specified population 
 Theoretical, not random, sampling 
Crafting instruments and protocols Multiple data collection methods 
 Qualitative and quantitative data combined 
 Multiple investigators 
Entering the field Overlap data collection and analysis, including field notes 
 Flexible and opportunistic data collection method 
Analyzing data Within-case analysis 
 Cross-case pattern search using divergent techniques 
Shaping hypotheses Iterative tabulation of evidence for each construct 
 Replication, not sampling, logic across cases 
 Search evidence for “why” behind relationships 
Enfolding literature Comparison with conflicting literature 
 Comparison with similar literature 
Reaching closure Theoretical saturation when possible 

One younger and one older company in each technology park were chosen to be 
interviewed. Data was collected together with the co-researcher conducting a parallel 
quantitative research. A company data form, a product development process time-line, 
actor data and notes were used. A standardised case report and graphical descriptions of 
the knowledge flows were constructed for each case. Figures 4 and 5 present the 
graphical illustrations of one case as an example.  
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Fig. 4. Product development process and knowledge. 

Fig. 5. Flows of knowledge in innovation system. 
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Within-case analyses were used to analyse the knowledge flows to one company. The 
analysis used standardised form:  

− Basic data:  

− Company: Location, size, age, ownership and experience in R&D 
− Management: Ownership, education, age and experience in R&D 

− Product:  

− End-user type, customer use of product (wholesale, subsystem, own production, 
own services), radical or incremental innovation 

− Product development process description and analysis 
− Knowledge flows by NPD process stages 
− Knowledge flows by actors on various levels of the innovation system 

− Tacit, explicit, artefact or people 
− Importance of knowledge 

The goal of cross-case analysis is to deepen the view and add more views (Eisenhardt 
1989). In this study it was made by comparing, how each actor type on the various 
innovation system levels were used as knowledge sources in different process stages.  

4 Results 

Table 1 describes basic information about the companies and the product development 
cases. The companies are mainly small, young and most of them owned by private 
persons. Three of them have software products and the others design and produce 
electronic devices. Most products are modified from existing platforms; two are generic 
and one is a new platform. 

In Table 1 size in number of personnel is grouped to classes 1-4, 5-9, 10-19 and 20+. 
In the ownership line vc means venture capital, persons private persons and large c a 
larger company. The process type describes the starting point: Generic starts from a 
market opportunity, technology push from a technology, platform product is built on an 
existing platform and customised product is a variation of an existing one (Ulrich et al. 
2003) 

Table 2. Basic data of the cases. 

 

A B C D E F G H

Location Oulu Oulu Kemi Kemi Kalix Kalix Luleå Luleå
Personnel 20+ -4 50+ -4 20+ 10+ 5-9 5-9
Founded (decade) 1980's 2000's 1980's 2000's 1990's 2000's 1990's 2000's
Ownership VC+pers Person Large c Person VC+pers Persons Persons VC+pers
Business Sector Electronic 

Devices
Measurement 

Devices
Electronics SoftWare Electronic 

Devices
Measurement 

Devices
SoftWare SoftWare

Product Type Modified Generic Modified Modified Generic Modified Modified Modified

Process Type
Platform 
Product

Technology 
Push

Platform 
Product

Platform 
Product Generic

Platform 
Product

Customized 
Product

Platform 
Product
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Customer’s knowledge is important in idea screening, concept development, and testing 
and refinement. It is used for the detail design only in software prototyping and as a 
material source in digital media projects. The result is not dependent on the location.  

Other companies come along in the detail design phase except industrial design that is 
used already in the concept development. Subcontractors participate both in detail design, 
testing and production ramp-up. Tacit knowledge is often sourced to the detail design; 
E.g. DFM (design for manufacturing) knowledge from manufacturers and component 
knowledge from suppliers. After product launch some companies (esp. in Kalix, HW and 
Luleå, SW) utilise the other companies’ products as subsystems to add new features to 
their own products.  

In all locations local companies are used for tasks demanding high interaction or 
having a low relative cost. In Luleå product partnerships on all geographical levels are 
typical while in Kalix companies utilise local tacit and explicit knowledge and 
subsystems more than companies in the other locations. Also regional sourcing is more 
usual in Kalix than in the other locations. 

Research institutes and university research don’t directly take part in product 
development, but companies partially finance research projects to get a seat in the 
steering groups and thus to be able to look after “something new”. Some companies in 
Kalix and Kemi are involved in applied research projects which have been planned to 
their specific needs. Additionally some electronics companies use laboratory and testing 
services.  

In Kalix, with no local research, some kind of intermediate organisation would be seen 
useful to establish and develop the links between companies and research. Another 
suggestion is to have researchers working partly in companies and partly at a university 
or a research institute to have connection to both parties.  

“New skilled people” is the main knowledge input companies get from higher 
education. Where higher education exists locally, it is mentioned to be the most important 
reason to locate and stay there. Often also the entrepreneurs and the CEOs have taken 
their degrees locally.  

Intermediate organisations vary a lot between the four parks both by ownership and 
role. With regard to ownership Kalix Electropolis Ab is an exception, it was founded and 
is partially owned by the local companies. It is most often mentioned as an important 
forum for knowledge transfer. Elsewhere the location in a technology park does not have 
that high value for knowledge sourcing, but mainly as a good address making SME look 
more reliable and some services.  

Use of individual persons as knowledge source varies between te technology parks 
and business sectors. There are at least three types of networks. First, designers have their 
own networks to help each others with ICT tools, technical details etc. Depending on the 
number of experts in a specified sector in a park, the network can be local, regional or 
national. Some companies utilise them also as a possibility for future recruitments; fees 
are paid to employees to help to find new designers. Second, there are researcher-
designer networks that typically the smallest companies use as entry to new knowledge 
without participation in research project financing. These are naturally most common in 
locations where there is local research available. Third, networks between companies’ 
key persons form forums where joint operations, strategies etc. are discussed. Kalix is a 
good example of the latter model. 
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5 Discussion and conclusions 

Reliable conclusions on technology park level can’t be made on the results of the 
prestudy because of the small number of interviews. Some emerging phenomena have 
turned up either concerning most of the companies, companies in a specific technology 
sector or companies in a specific technology park.  

The new product development project most often begins with having a known 
technology, getting a new idea based on the technology and testing it with one key 
customer. If it is accepted, concept development begins. In most cases the key customers 
are knowledge sources especially in concept and system development or evaluation and 
again in functional testing and refinement. In between other companies have higher role 
as well as individual persons.  

Local inter-company cooperation is strongest in Kalix. There are several thinkable 
causes: Most of the key persons have a common history in same company in 1990’s, they 
are committed to Kalix, the companies form a cluster and the local intermediate, 
Electropolis Ab, partially owned by the companies has succeeded in forum building. In 
Luleå the links between the companies are not as strong, but the contacts between people 
having a common history in software companies are strong enabling spontaneous 
contacts. In some sectors the contacts are geographically diversified and mainly virtual 
like in the case of mobile software in Finland.  

Research institutes and university research are used for three purposes: New ideas 
coming from research projects, applied research projects serving directly product 
development needs and informal contacts with researchers to test and get ideas. 
Companies with less than 10 persons use the personal networks instead of official 
participation in research projects. Applied research on company needs is used in Kalix 
and Kemi. If this is a coincidence or if there are reasons to this is not yet known. 

As a summary, some differences in the sourcing of knowledge to companies’ product 
development processes seem to exist between the four technology parks. To confirm or 
discredit them, more material and analysis is needed. First, the interview protocol has to 
be adjusted. Especially there is a need to get deeper in the knowledge sources that are not 
directly involved in the product development process, but influence on the background, 
and to form a holistic view of the local knowledge flows. 
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Abstract 

Research has for a long time suggested a facilitating role of interorganizational relations 
for innovation performance. Although implicitly advocating for switching partners based 
on the evidence of having variety, diversity, and nonredundancy of information accessed 
in relations, practise suggests otherwise. Firms have found to be interlinked over time and 
some do not even search for alternative partners. This study adds to prior research by 
examining how and why some organizations stick to the same partners in innovation 
processes. We report a qualitative study of organizations that have an agenda of sticking 
to partners in the development of innovations. We find using existing relationships had 
several important benefits for innovative performance possible to categorize as 1) 
effective use of indirect linkages, 2) better prerequisites for unspecified exchanges, 3) 
providing a fast lane to essentialities by known values and firm characteristics, 4) 
improved dialogue and surprises, and 5) enhanced enthusiasm guided by altruism. Our 
contributions are related to prior work on management of interorganizational 
relationships for innovation.  
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1 Introduction 

Being innovative is seen as significantly contributing to firms’ competitiveness and 
performance, and thereby also fertilizing a more dynamic economy as a whole. There is 
an implicit consensus among scholars that interorganizational relations are important for 
facilitating innovation activity in firms. In fact, already decades ago, it could be stated 
that interorganizational linkages have an effect on innovation (Baum et al. 2000, Goes & 
Park 1997, Pennings & Harianto 1992, Shan et al. 1994). In addition to the agreement 
that relations are important, there is a corresponding consensus on some commonly 
mentioned relational characteristics that seem most advantageous for facilitating 
innovation performance. Overall, beneficial opportunities for innovation are opened in 
relations supplying variety, diversity, and nonredundancy of information (e.g. Burt 1997, 
Granovetter 1973). The assumption that access to novelty is crucial for innovation may 
nourish a conception that forming new relations are preferable to secure the provision of 
a constant flow of new information and hence to be successful in the development and 
launch of innovations. Yet, by observing organizations in practise we know this is not the 
case. Some firms are repeatedly working with the same partners and do not show much 
interest in switching. 

The aim of this paper is to approach this interesting observation by illuminating 
benefits of using the same partners in different innovative processes. Guided by the fact 
that prior work has increasingly been directed to acknowledging the relevance and 
suitability of including external partners in innovative development efforts, we realize 
that there must be a reason for working with the same partners. With partners, we do not 
simply mean associated firms that have a stake or a share of equity in the innovation to be 
developed. We refer to those external ties that can be characterised as being a source of 
advice and support in problem solving (Ylinenpää 1997). 

Prior literature has found such supportive ties could have different characteristics, e.g., 
they could be formal or informal, short-term or long-term, social or purely economic. 
Unfortunately, this literature does not provide a clear-cut picture of why certain firms 
chose to repeatedly turn to the same partners in the development of innovations. There 
are only indications, where for example scholars have indicated that long-term 
relationships based on trust promote innovation and technological development (e.g. 
Håkansson 1990). Although we do not disagree with voices claiming that the gain from 
external linkages for innovation is new knowledge and diverse information (Ahuja 2000, 
Dhanaraj & Parkhe 2006, Powell et al. 1996) and that there is a dark side of sticking to 
long-term relationships compared with those of shorter duration (Grayson & Ambler 
1999, Pressey & Tzokas 2004), we want to explore the use of interorganizational 
relations for innovation from another perspective by acknowledging the fact that some 
firms bring the same partners into different innovative processes. When keeping to the 
same partners, logic suggests those partners must be attractive for at least some reason. 
Despite the negative side of long-term relationships, firms still seem to value previously 
used partners in new innovative processes. Therefore, we hope to provide a better 
understanding of how and why it could be beneficial to bring in the same partners in 
different innovative processes. 
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Previous research has often investigated the impact of interorganizational relations on 
innovation in general (e.g. Ahuja 2000) or it has been focused on a specific project or 
product development process (e.g. Ng et al. 2002). Studies neither on partners in strategic 
alliances (e.g. Wong et al. 2005) nor on project partnering (e.g. Kadefors 2004) could be 
used to cover the relevance of using the same partners in innovative processes. We follow 
the definition of innovation proposed by Amabile et al. (1996): “the successful 
implementation of creative ideas within an organization” (1996:1155). Each innovation is 
thus preceded by creativity defined as “the production of novel and useful ideas” (op. cit). 
In this paper the innovative process is thus seen as the implementation process of 
creativity. Our focus is therefore not on the innovation per se, but on the process sprung 
from creativity. Further, we are interested in all kinds of partners, not restricted to a 
certain strategic alliance or to a specific actor type (customer, supplier, competitor, etc.). 
Hence, our interest lies in understanding how and why it could be beneficial to take 
advice and support from the same partners in different processes of implementing 
creativity to organizational innovative outputs.  

To examine our questions on how and why firms keep to the same partners in different 
innovative processes we examined firms having such an agenda by a case study 
approach. Such an approach enables a deeper and richer understanding of the 
multifaceted and often fuzzy relationships characterizing innovative processes. We next 
turn to our research methods, followed by the empirical findings. Finally, we present 
reflective notes and concluding remarks.  

2 Research methods 

The use of external relations in innovation development was studied in eight firms. All 
data were collected during the autumn of 2006. The firms were selected on the basis of 
two criteria. First, we wanted to choose firms that were innovative and used relations 
with others in their work on innovations. Second, we wanted the eight firms to be a 
heterogeneous group, i.e. we wanted a mix of firms offering services and products, 
having own production and outsourcing, and differences in firm age and background. 
This would give rich data on different kinds and usage of external relations in innovation 
development and ensure a sample of firms that did not work purely in-house with 
developing innovations, i.e. that they were teaming up with partners. The eight selected 
firms were all located on science parks in the northern part of Sweden and Finland. Firms 
located on a science park were chosen since we had established relations with people 
involved in these science parks that could name firms that met the selection criteria and 
to some extent also provide access to these firms. Therefore a combination of “criterion” 
and “convenience” sampling (Miles & Huberman 1994) was utilized in this study. The 
selected firms were all small (less than 50 employees) and operating in industries of 
electronics, IT, and mobile technology. They were founded between 1986 and 2004, had a 
turnover between 50 000 and 6 000 000 EUR. The majority of the firms developed 
products based on communication and measurement techniques, where other firms 
developed web-based programmes, integrated circuits, and mobile services and 



 

 

218

 

programmes. Examples of specific products are RFID products, care phones, a web-based 
project management tool, speed measurement equipment, and mobile games. 

In each of the eight firms, data was collected by using the same procedure. When 
potential firms were selected we contacted them and asked if they were interested in 
participating in our study. If the firm was positive to our request, we arranged a meeting 
for an interview with the current or previous CEO, owner, or manager, depending on 
which individual that was considered to have the greatest insight into their development 
of new and improved products during the last couple of years, and would be sufficiently 
communicative for a valuable conversation.  

We conducted two-hour interviews with each of the eight selected informants. The 
interviews consisted of three parts: 1) questions on the firm background, 2) questions on 
the development of a product that turned out to be successful, and when possible 3) one 
that turned out to be less successful or was simply different from the one discussed 
previously. For both the discussed products, we draw a time-line together with the 
informant on which we marked out where and from which actor there had been an input 
that had contributed to the development, and which and when actors had been a 
hindrance instead. When possible, we used a check-list for each actor in question, helping 
as well as hindering, to obtain more detailed information about each relationship. The 
check-list for the actors helping and hindering the development of the product or service 
were used to secure that the interview captured answers to questions such as:  

− In which phase of the development has this actor been important? 
− What has this actor provided? 
− Why has this actor been important in this specific period? 
− What has been given in exchange? 
− Has there been a change in the relationship during the development of the product or 

service? 

Most of the questions were asked in an open-ended manner, whereas some of the 
informants’ answers were classified by us to fit one or more of the prepared categories in 
the check-list form. Before we left the firms after the interview we made sure that we 
could contact them for clarification and additional questions if needed. 

3 Benefits of using the same partners in innovative 
processes 

Guided by Glaser & Strauss (1967) and Miles & Huberman (1994), we used iterative 
processes inspired by data or literature to develop themes about benefits from having 
long-term relationships in innovative processes. To see if a theme was grounded, we 
compiled the data and looked for evidence leading us to sometimes modifying or 
abandoning a theme. Representative evidence is summarized in Table 1. After consulting 
the data, we found five themes on benefits of enduring relationships in innovation 
processes. The themes and representative comments supporting them are summarized in 
Table 1, and below there will be a detailed discussion of each of these themes. In this 
discussion we present empirical findings, conceptual arguments and pertinent literature.  
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Table 1. Categorized benefits of long-term relationships in innovative processes. 

  Benefit Representative comment 
Theme 1: Effective use of indirect linkages “We are so close today that if we were any closer, we would be 

married, one could say.” 
Theme 2: Better prerequisites for doing 

unspecified exchanges 
"When I need favors they give them, and when they need favors 
I give them." 

Theme 3: Fastest lane to essentialities by 
known values and firm 
characteristics 

"It cannot be too rapid and too radical change, so it is good if 
you do it with the same company that had the idea in the first 
place." 

Theme 4: Improved dialogue and surprises "If you already know what you should know, you don't need any 
contacts." 

Theme 5: Enhanced enthusiasm guided by 
altruism 

"They want to be proud of what they have done and we do it 
kind of together." 

Effective use of indirect linkages. We found one benefit of sticking to the same partners in 
innovation processes is their usage of providing low relational costs to a wide range of 
other firms (their partners’ network). When firms are developing new products, there are 
numerous requirements that must be met for the product to become successful. It must 
not only meet the needs of the customers and consumers, it must also be produced in the 
best way possible. Relations with other organizations can be facilitative since they 
provide help in the form of providing information, advice, partnership, and other 
resources. In our data, we noticed that firms having the same partners accessed filtered 
information through their partners’ network of partners (indirect ties). Even if it could 
intuitively be assumed that the more interorganizational relations a firm has, the better it 
is for its innovative processes, we notice the actors being aware of the danger of doing 
such a drastic conclusion without regarding the costs of the relationships. Even if each 
interorganizational relation could be assumed to add some value to the innovative 
process, the interviews indicate that actors recognized the fact that the value of some 
relations does not always outweigh the costs. Possible relational costs were both direct 
costs such as spent time on exchanges and redundant information, as well as opportunity 
costs regarding the opportunities abandoned in favor of the relation (Blau 1964, Burt 
1997).  

Instead, firms having the same partners used them to ensure having low relational 
costs. An advantage that we found in the interviews was that studied firms actually used 
the indirect ties of the existing partners to ensure access to a wide range of others at a 
minimum of costs (cf. Salman & Saives 2005). The procedure was obtaining access to the 
valuable resources of indirect ties through their existing direct ties. By this approach, the 
organization with which a specific firm had a direct relation functioned as an information 
filter. The mechanism was straightforward: when a relationship develops, the actors learn 
to know the need, plans, and behaviour of each other and the longer the time the 
relationship endures the more fine the filter can become (cf. Salman & Saives 2005). This 
filtering of the information flow at the direct tie could be highly effective for the firm. 
However, the interviews also indicated that the direct ties could function as filters on the 
reverse flow. Most product development processes include a certain amount of secrecy, 
and some information might be of a rather sensitive nature. Some of this information is 
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not meant to be spread at all, whereas some must reach certain actors, and therefore 
requires a restricted circulation. In such a situation, the long-term relationship with 
another organization can be a valuable filter since the repeated interactions develop a 
trust in each others responses (Doney & Cannon 1997), a trust that cannot be enough 
accumulated in relationships of shorter duration. Which information and to whom it is 
distributed could therefore be filtered by the organization with which the firm has a long-
term relationship. 

Notable is that not any direct tie could provide effective use of indirect relations. The 
relationships in the empirical examples are close, long-term relationships where both 
parts know that the cooperation constitutes a win-win situation. In one firm the 
respondent explained “We are so close today that if we were any closer, we would be 
married, one could say”. This lays the foundation for an effective filter; they trust each 
other, they are interdependent, and they know what kind of information that is suitable to 
transfer. 

Better prerequisites for doing unspecified exchanges. In the firms studied, we found 
working with the same partners is also important for innovation processes because these 
relations help set and reinforce unspecified exchanges. Under novel or innovative 
circumstances exchanges are often hard to specify in advance, either implicitly or 
explicitly (Wincent & Westerberg 2006). In the innovative work in the firms studied, 
there were often situations where it was difficult for the firm to make a judgement on 
what is exactly needed and which contributions that will be of value in the process. In 
such situations it is difficult to specify the exchanges in advance, i.e., “if you give me 
this, I will give you that”, and the part giving something have to trust the other part that 
the favor will be returned (Blau 1964).  

Interviews pointed out unspecified exchanges to require both a certain amount of trust 
and a period of time for an appropriate favor to be returned, whereby a long-term 
relationship would facilitate this type of input in the innovative process by inherently 
bringing a certain degree of trust (Humphries & Wilding 2004). The parts know that their 
favor will be returned sooner or later, and hence there is a reduced need to secure the 
obligation. In the data this is illustrated by statements like “of course we have like 
cooperative partners, smaller companies…that I know and sometimes visit…and we trade 
ideas of course, and when I need favors they give them, and when they need favors I give 
them.” This exemplifies how the firms develop congruent expectations with its partner, 
and where this process results in a psychological contract between them (Rousseau, 
1989), mainly guided by the norm of reciprocity (Gouldner 1960). Such social 
expectations are partly based on social experiences in the past (Blau 1964). Among the 
firms using the same partners in different innovative processes, the psychological 
contract does simply not end with the finalization of one innovation but is running from 
process to process, and can in turn further reinforce the trust in the relationship 
(Kingshott 2006). 

Fastest lane to essentialities by known values and firm characteristics. We also found 
that working with the same partners help the studied firms to swiftly acquire, access and 
retrieve essentialities for supporting their innovative processes. Efficient use of time in 
innovative processes is important and often critical when the wheels of competition are 
spinning faster and faster. The interviews revealed several accounts that in an 
interorganizational relation it takes some time to get to know the firm characteristic and 
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business of each other and for each new relation this start-up time prolongs the innovative 
process. By using input from existing relationships in innovative processes, more time 
could be spent on the innovation development and less time on the relation. The need of 
knowing that things really are as they appear (Turner 1987) would thus require less time 
to confirm in a long-term relationship. 

The data indicate several efficiency gains of using existing relationships. To be able to 
decrease the development costs, one of the studied firms cooperated with another 
company that got one product market in exchange for money contributed to the product 
development. The cooperation was very successful, and the success factor was considered 
to be the long-term relation between the two companies. The interview suggests there 
was no bureaucracy between them and by taking fast decisions not preceded by large 
evaluations they could save a lot of time and money. This could be considered a result of 
the trust created in the repeated exchanges with the partner, which makes the firm more 
secure about their relationship and consequently enables more rapid interaction (Ring & 
Van de Ven 1994).  

Except for the reduced time spent on the relation, the existing relation can have prior 
knowledge of the innovation in question. In the data we found several examples of this. 
One of the firms has a long-term relationship with a designer organization, and when they 
were thinking of slightly changing the design of one of their products they thought it was 
good to use the existing relationship with the designers: “it cannot be too rapid and too 
radical change, so it is good if you do it with the same company that had the idea in the 
first place”. Previous discussions held in other situations can in this way be continued in 
discussions in new innovative processes. The use of existing relationships can thus both 
increase the time spent on the innovation and place the discussion in a context, aspects 
that make the use of interorganizational relations more efficient. 

Improved dialogue and surprises. Innovative processes include uncertainties of 
different kinds. The interviews indicated several examples where firms developing 
something new may have a basic idea of what it is they want to do and how to do it, but 
they do not know the details. In these accounts we found using the same partners is also 
important for facilitating dialogue and surprises. In the concept of innovation it is 
inherent that something is new, which implies that nobody else has done exactly what is 
being developed in the firm under identical conditions. Interviews indicated that this 
brings two constraints on the collection of input from other organizations in the 
innovative process: 1) it is not clear which questions should be asked, and 2) there may 
not be any available answers. Working with the same partners may support these inputs 
since the long-term relationship and its developed trust might be the factor qualifying the 
firm to overcome those constraints (cf. Doney & Cannon 1997). 

In the data a representative comment exemplifies the importance of relations by saying 
“if you already know what you should know, you don’t need any contacts”. His argument 
is that most information is available and if you know what you are searching for it is easy 
to find. However, if you do not know what information you would benefit from, most 
sources (like the Internet) are not as helpful. By using the same contacts it is possible that 
the other part can give you the suitable information even if you do not have a defined 
search problem. Whereas short-term relationships could be adequate for information 
provision, long-term relationships would have a greater potential of generating 
information. In a long-term relationship, the parts have a more comprehensive 
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understanding of the strategies, resources available, etc of each other. It would therefore 
be easier for the organization in the innovative process to have a dialogue with the other 
organization in which new questions will emerge and where the answers will be adjusted 
to the specific context that the organization is situated in. Furthermore, if their prior 
interactions have been satisfactory then the parts are more inclined to invest in future 
interactions (Doney & Cannon 1997). By joint history between the firm and its partners, a 
more generous attitude towards having an extended dialogue can emerge.  

Enhanced enthusiasm guided by altruism. When it is discussed how 
interorganizational relations can be used in innovative processes, it is easy to take an 
egocentric perspective where the other actors are assumed to abide to any strategies or 
requests from the organization in question. The data indicated actors thinking of this real 
life discrepancy – even if an organization has the possibility of helping another 
organization in their innovative activities, there is no guarantee that it in fact also will 
help – suggesting there must be something motivating them to contribute to the other 
organization. One difference between short-term and long-term relationships is that in a 
long-term relationship the contributing organization can both follow the innovative 
process and see the end result of their help. The interviews revealed a number of such 
accounts. A representative statement was one respondent saying why he thinks the 
designer with whom his firm had a long-term relationship is successful: “they want to be 
proud of what they have done and we do it kind of together “, and that it is as if the 
designers think “ok, now we see it and we know exactly where it is going”. This may be 
motivated by a type of uncertainty reduction, where the partners can assimilate to the 
situation of the firm and thereby be given guidelines on how to behave to feel secure 
(Hogg & Terry, 2000). In another case the respondent explains how the contribution from 
one long-term partner was founded on the enthusiasm and joy that the other partner felt 
for being involved in the firm’s innovative processes. As Turner (1987) claims the 
importance of sustaining a self-conception by adjustment in order to avoid anxiety, the 
enthusiasm of helping others could be regarded an adjustment to obtain what Turner calls 
a feeling of “inclusion”. The need of inclusion is a motivational force (Turner 1987), and 
a long-term relationship could to some extent meet it since it gives the partners a feeling 
that they share something with the innovating firm, which reinforces their feeling of 
being included and hence confirms the partner’s self-conception. 

4 Concluding remarks 

In this paper our aim has been to illuminate the benefits of using the same partners in 
different innovative processes by posing both the ‘how’ and the ‘why’ question. It 
demonstrates how existing partners can be used to enhance innovation and it also 
provides possible explanations about why these partners are beneficial to bring into 
subsequent innovative processes. Illustrated with findings from our qualitative study of 
eight firms, we have given five themes covering some of the possible advantages of using 
the same partners in different innovative processes. On the basis of evidence from the 
studied cases this paper suggests that in innovative processes existing relationships could 
be beneficial in terms of effective use of indirect linkages, better prerequisites for 



 

 

223

 

unspecified exchanges, providing a fast lane to essentialities by known values and firm 
characteristics, improved dialogue and surprises, and enhanced enthusiasm guided by 
altruism. 

On a reflection of the above categorized themes, it is apparent that the benefits could 
be understood by an exchange theory and transaction cost framework (Gouldner 1960, 
Williamson 1979). The use of the same partners affects the norm of reciprocity governing 
the relationship into imposing better opportunities for valuable exchanges in the 
innovative processes. A long-term interaction where partners learn to know each other 
also implicates lower transaction costs since the learning curve of understanding a 
partner’s specific strengths and weaknesses makes the operative interaction more 
effective. Hence, we propose exchange and transaction cost frameworks could be used to, 
at least partly, understanding and explaining why some firms stick to their partners in 
their development of innovations. This does by no means argue against the contributions 
of network scholars on social capital upholding benefits and value of variety, diversity, 
and nonredundancy of information (e.g. Burt 1997, Granovetter 1973) in understanding 
innovative performance.  

Our study indicates a number of possible benefits of using the same partners in 
different innovative processes. However, since the study is a qualitative case study, we 
must be careful in providing managerial advice based solely on the ideas suggested in this 
paper. Nevertheless, managers could subtract some useful notions. For managers 
involved in innovative processes the findings implicate that they could be benefited from 
considering whether their interaction with partners could be used more efficiently in 
multiple processes.  

Three limitations of our study should be addressed. First, this study builds on a quite 
general definition of innovation and its surrounding processes. This means that we have 
not highlighted the potential differences between different types of innovative processes. 
This in turn raises new questions for further research. One such obvious question is 
whether interaction processes and patterns differ referring to the origin of the creativity? 
Second, the data were based on retrospective accounts of the respondents which brings 
the difficulty for the respondents to remember the use and dynamics of the relationships 
in detail. However, since the focus of our study was to explore the use of 
interorganizational relations in innovative processes and obtain a general idea, the details 
were of less importance and the retrospective accounts were therefore considered 
sufficient for our purposes. Third, by putting forward ideas from a limited sample, one 
must be careful not to make generalizations of the findings to other organizations. 
However, our aim has been to introduce new ideas and to be a source of inspiration for 
future research. This study therefore invites future work to confirm the suggested benefits 
of using the same partners in different innovative processes. If there would be sufficient 
resources available to make a longitudinal observation of the partners used in different 
innovative processes, this would of course be a source for additional insight into possible 
benefits. However, this study is adequate enough to use as the starting point for future 
confirmatory steps. There is however a call for further elaboration on the categorized 
themes. For example, exactly which information could be filtered within a direct linkage? 
Which types of unspecified exchanges are important in innovative processes? What 
exactly is it that enhances enthusiasm over providing help in different innovative 
processes? After a thorough elaboration on the suggested benefits, these benefits could be 
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confirmed and generalized by hypotheses-testing. In addition, since this study only 
focuses on the beneficial side of keeping to the same partners, a careful examination of 
the disadvantages would also be necessary to be able to provide a comprehensive 
understanding of the phenomenon. 
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Abstract 

This study analyzes entrepreneurs’ coping strategies to manage stakeholders’ 
expectations. We develop and test four coping strategies (structural role redefinition, 
personal role redefinition, reactive role behavior and passive role behavior) to assess 
influence on new venture performance. The analysis considers potential moderating 
effects of entrepreneurs’ perceived role-related stress. We draw from the general 
management, role theory, and entrepreneurship literature to develop hypotheses, tested 
using hierarchical regression based on responses from 183 Slovenian entrepreneurs. 
Results reveal that coping strategies focused on reducing expectations and/or working 
harder to meet expectations positively affect new venture performance. However, 
entrepreneurs’ focus on suppressing perceived expectations negatively influences new 
venture performance. Furthermore, entrepreneur’s role-related stress moderates the 
relationship between reactive role behavior and new venture performance. This study 
provides a better understanding of types of coping strategies available to entrepreneurs 
and practical consequences for new venture performance. It also explores why some 
entrepreneurs perform well and why some quit early while others remain and prosper in 
their role. We acknowledge possible limitations due to sample characteristics and 
measurement. The study provides practicing and nascent entrepreneurs, support 
organizations, and policy makers with evidence for use in the design of entrepreneurs’ 
training and competency-building programs.  
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1 Introduction 

Entrepreneurial roles include opportunity identification, exploration, the gathering of 
necessary resources, and exploitation through new venture creation. After a venture is 
created, the entrepreneur bears responsibility for its performance (Gartner 1985). A well-
performed role in entrepreneurship satisfies the intertwined expectations of both 
entrepreneur and the venture in exploiting the opportunity through the creation of a new 
venture (see Gartner 1985, 1988). In addition to the entrepreneur’s self-perceptions of 
involvement in such activities, the entrepreneur becomes exposed to expectations of the 
venture’s stakeholders, such as suppliers (negotiating price and terms for supplies), 
customers (negotiating price and terms for products or services), and government 
(negotiating payment of taxes and degree of social security), to mention only a few 
examples (Rizzo et al. 1970, Freeman 1984).  

Drawing on role theory (Kahn et al. 1964) to understand the nature of the 
entrepreneurial role, we measure the entrepreneur’s role performance by careful analysis 
of role expectations and effectiveness in coping with those expectations. Detrimental 
consequences of not fulfilling role expectations have been largely exhibited (Kahn et al. 
1964, Jackson & Schuler 1985). Undesired consequences of unfulfilled role expectations 
can potentially not only influence the entrepreneur’s well-being but also ultimately 
prevent the entrepreneur from bringing opportunity to fruition with potential change and 
contributions to social development. Meta-analytic reviews (see, e.g., Jackson & Schuler 
1985) have highlighted the intertwinement between experiencing unfulfilled role 
expectations and numerous negative outcomes. Namely, at the individual level, we find 
increased experiences of burnout (Posig & Kickul 2003), increased tension (Keenan & 
Newton 1984), and reduced performance (Dubinsky et al. 1992), to mention a few. As 
such, systematic study of how entrepreneurs cope with fulfilling their role expectations 
can be valuable to understanding and explaining the entrepreneur’s behavior and societal 
imprint.  

This article studies coping strategies and new venture performance. Little has been 
thus discovered on how to cope in situations in which the fulfillment of role expectations 
is at stake (see, e.g., reviews by Fisher & Gittelson 1983, Lee & Ashforth 1996, Tubre & 
Collins 2000). A similar gap is also evident in the entrepreneurship literature, where only 
a small number of entrepreneurship studies have focused on how entrepreneurs cope with 
role expectations and the type of stress evoked and found in the interaction between the 
entrepreneur and the venture. For instance, Boyd & Gumpert (1983) discuss and illustrate 
examples in which entrepreneurs cope with a more general form of stress, Akande (1994) 
examines the sources of stress for entrepreneurs in Nigeria and relates them to logical 
arguments on how to manage such stressors, and Miller (2000) examines coping 
strategies pertaining to the specifics of interrole expectations between the entrepreneur’s 
family and business roles. Although they are important for understanding how 
entrepreneurs cope with difficult-to-cope with expectations, these studies cover but some 
of the strategies the entrepreneur can use to cope with challenging role expectations. 
Overall, this lack of evidence supports the notion that coping strategies are understudied. 
Although several studies use coping strategies, a generally accepted framework of coping 
strategies has not been yet advanced in the literature (Folkman 1982, Lang & Markowitz 
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1986). The efficiency of coping strategies is important for existing ventures and ones in 
the gestation process. Moreover, despite that coping strategies are used quite often, their 
influence on role performance has not been systematically examined (Payne et al. 1982). 
The literature reveals that there are several strategies an entrepreneur can use to respond 
to overly demanding role expectations, but it is not known whether entrepreneurs actually 
use these strategies and or know how they affect venture performance. Although some 
strategies may be productive, others may be less so. In fact, there is enough theoretical 
support to assume that the effectiveness of coping strategies depends on the level of 
perceived role-related stress; that is, stressors may moderate the relationship between 
coping strategies and venture performance. This research is guided by the following 
research questions: 

1. Do entrepreneurs use different coping strategies to manage pressures on the 
entrepreneurial role?  

2. Does use of these different coping strategies influence new venture performance? 
3. Does the level of challenge in stakeholders’ expectations expressed as role related 

stress moderate the influence of coping strategies on new venture performance? 

This article is organized as follows. First, we attempt to conceptually define a set of 
coping strategies derived from psychological, sociological, and organizational research 
on role stress. We then conceptually relate coping strategies to new venture performance 
and apply them to the entrepreneurship context. Thereafter, we present our research 
design, including the data sample and collection process as well as measurement. We 
subsequently report empirical results and follow with discussion and proposed 
implications and conclusions. 

2 Role expectations and coping strategies: Literature review 

From the early conception of role theory and its first studies in the 1950s (see, e.g., 
Getzels & Guba 1955, Gullahorn 1956), several different coping strategies have been 
proposed in response to overly challenging role expectations. As Lang & Markowitz 
(1986) and Folkman (1982) point out, no generally accepted models of coping strategies 
had existed. Today, to our knowledge, no widely acknowledged model has yet been 
presented. However, drawing from Levinson’s (1959) work and Hall’s (1972) conceptual 
extensions, two dimensions of coping strategies are acknowledged: role redefinition and 
role behavior.  

This study concurs with such conceptual development by including these two 
dimensions not only because they are conceivable dimensions, but also because they have 
theoretical and practical potential and correspond to a great number of proposed coping 
strategies in the role stress literature. Within each of these two dimensions, two further 
specific coping strategies can be identified and elaborated on. The following included: 
role redefinition strategies that focus on response to challenging role expectations by 
altering the external conception of a focal person’s role (i.e., structural role redefinition) 
or the internal conception of a focal person’s role (i.e., personal role redefinition); and 
role behavior–related coping strategies used in response to challenging role expectations 
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by adjusting behavior through attempts to improve role performance by working harder 
in response to expectations (i.e., reactive role behavior) or getting involved in distractions 
and recognizing impossibility in response to expectations (i.e., passive role behavior).  

Of specific interest in such a conceptualization is that the two proposed dimensions 
can positively and/or negatively affect new venture performance. First, the role 
redefinition dimension ranges from negotiating role expectations with stakeholders to 
changing one’s personal conception of how important it is to fulfill each expectation. 
When actively resolving challenging external conceptions, role redefinition is more likely 
to positively influence than to suppress new venture performance. Second, role behavior 
varies between being reactive and engaged in working harder or longer if needed to meet 
all expectations and being passive. Behaviors that attempt to meet all expectations are far 
more likely to result in positive performance than those that give up on stakeholder 
expectations. 

Structural role redefinition. With the structural role redefinition strategy, the 
entrepreneur tries to alter external, structurally imposed expectations of the role by 
negotiating those expectations with role senders (Hall 1972). Thereby, this coping 
strategy involves confronting stakeholders (role senders) to negotiate with role senders 
either role expectations or tasks to be performed (Hall 1972, Lang & Markowitz 1986). 
Thus, the entrepreneur can redefine the role by negotiating either means or ends of role 
expectations. For instance, means can be negotiated by delegating tasks and actively 
involving colleagues, coworkers, or members of the personal network such as family 
members or friends (Boyd & Gumpert 1983). Similarly, ends can be negotiated by 
reducing work requirements or extending the time to complete work (Elman & Gilbert 
1984).  

Personal role redefinition. The personal role redefinition coping strategy is activated 
when an entrepreneur changes his or her personal perceptions of role senders’ 
expectations (Hall 1972). This strategy involves changing priorities and dismissing some 
already-planned activities (Lang & Markowitz 1986) and declining additional 
responsibilities. Examples include refusing to start work with demanding certification 
processes (unless this is essential) before establishing the core business with functional 
production and logistics. Yet personal role redefinition does not imply only reduced tasks; 
it can also involve reduced effort, such as offering a lower quality of products or services 
(Hall 1972). Examples include pragmaticism, cutting corners, and compromising quality 
in accordance with given time and resources. 

Reactive role behavior corresponds to behavioral changes that result in increased role 
performance in the eyes of the stakeholders (Hall 1972). In this mode, an entrepreneur 
focuses more on carrying out tasks by working longer hours to meet stakeholder 
expectations (Lang & Markowitz 1986). Therefore, execution of such a strategy includes 
activities such as scheduling, organizing, and planning in an attempt to structure tasks so 
as to complete them in a more timely manner. In short, with reactive role behavior, 
entrepreneurs meet stakeholders’ expectations by working harder and longer.  

Passive role behavior results in diversions when unable to alter expectations. Although 
an entrepreneur realizes that expectations must be met, they cannot be met only through 
increased role performance (Hall 1972, Lang & Markowitz 1986). Hall (1972) originally 
classified reactive and passive orientation under a single coping strategy, though other 
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researchers (e.g., Lang & Markowitz 1986) later recognized the benefits of separating 
reactive and passive orientations when studying how individuals cope with role stress.  

3 Entrepreneurs’ coping strategies and new venture 
performance: Hypotheses  

We subsequently hypothesize the consequences of using the role redefinition and role 
behavior coping strategies on new venture performance. We focus on two types of 
relationships—direct and moderating effects—and specifically recognize that coping 
strategies can be functional or dysfunctional, depending on which strategy an 
entrepreneur uses in response to overly challenging role expectations. We start by 
elaborating on the direct effects of coping strategies on new venture performance. 

3.1  Role redefinition 

In the entrepreneurship context, role redefinition strategy assumes that an entrepreneur 
can mediate among different stakeholder interests, such that each stakeholder understands 
the scope of expectations a specific entrepreneur must deal with and how slightly 
adjusted expectations can resolve inconsistencies in such expectations. Through this 
mechanism, it is assumed that the entrepreneur influences new venture performance, as 
the strategy involves solving challenging expectations. To illustrate the use of role 
redefinition as a coping strategy to improve new venture performance, consider the 
entrepreneur who sits down with investors to openly discuss and negotiate tactical and 
strategic objectives. In addition, structural role redefinition might also resolve 
expectations that overload the time and resources at the entrepreneurs disposal through 
negotiating to reduce, reallocate, or reschedule performance to meet role expectations. 
Take, for example, initiating negotiations with customers on extended delivery times or 
terms of delivery. In negotiating the means to fulfill expectations, the entrepreneur 
delegates tasks by actively involving colleagues, coworkers or members of the personal 
network, such as family members or friends (Boyd & Gumpert 1983). Coping strategies 
that involve engaging the personal network and family in the new venture process have 
been frequently mentioned in the entrepreneurship literature (see e.g. Greve & Salaff 
2003). Similarly, of the entrepreneur can negotiate ends, such as reduced work 
requirements or time extensions to complete work (Elman & Gilbert 1984). For instance, 
creative entrepreneurs might dodge their investors to increase their time in the new 
venture process to realize the opportunity.  

When role expectations are successfully negotiated, the entrepreneur can then reduce 
inconsistencies, ambiguities, and excessive role expectations that obstruct performance 
potential. It follows that structural role redefinition should improve new venture 
performance, as the strategy involves resolving challenging role expectations (whether 
inconsistent, unclear or excessive). We propose the following: 

H1: Structural role redefinition positively affects new venture performance. 
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With the personal role redefinition strategy, an entrepreneur can reduce perceived 
inconsistent role expectations by prioritizing stakeholder expectations. By prioritizing 
expectations, the entrepreneur can ensure that the more important expectations are met and 
leave nonpriority expectations unfulfilled. Entrepreneurs often prioritize by focusing on 
tangible aspects; that is, meeting those expectations that can be estimated and leaving 
behind those in which the ambiguities cannot be cleared up. In short, by prioritizing 
among stakeholder expectations, the entrepreneur reduces his or her perception of 
excessive expectations and related uncertainty. For instance, if the entrepreneur reduces 
efforts in task performance, he or she can resolve perceptions of exceeding expectations 
and not fulfill the expectations. Despite the potential to reduce perceived challenges of 
stakeholder expectations through personal role redefinition, the strategy does not direct an 
entrepreneur to reduce efforts to complete work. The objective expectations remain and 
provoke possibilities for the entrepreneur to perform in the role. It is likely that the 
entrepreneur decides not to even try to meet some expectations. We therefore argue that 
personal role redefinition has a negative influence on new venture performance. We 
hypothesize the following: 

H2: Personal role redefinition negatively affects new venture performance. 

3.2   Role behavior 

Role behavior coping strategies direct the entrepreneur to focus on work processes, which 
thus affects new venture performance. By working harder, the entrepreneur likely reduces 
challenging expectations and secures a desired level of performance (Macan et al. 1990). 
Thus, by working harder and longer than usual, the entrepreneur can complete more work 
tasks and thereby respond to more expectations. Indeed, the entrepreneurship literature is 
full of examples that reflect such a strategy in entrepreneurs who on the stake of their 
family role extend their role-related commitments to acting in the role of being an 
entrepreneur (Shelton 2006). When focusing on work processes to become better 
organized, the entrepreneur can find ways to also meet expectations that initially 
appeared inconsistent. The entrepreneur can respond reactively or passively, both of 
which have different performance implications. Reactive role behavior can reduce 
uncertainties, as it involves planning and scheduling tasks to be performed. Thus, 
planning and organizing activities can help the entrepreneur clarify stakeholder 
expectations. As such, reactive role behavior can help overcome challenging expectations 
that obstruct the entrepreneur’s performance. Therefore, we propose the following: 

H3: Reactive role behavior positively affects new venture performance. 

Instances of passivity are often mentioned in the entrepreneurship literature. Boyd & 
Gumpert (1983) identify the strategy of ‘getting away from it all,’ which entrepreneurs 
value in reducing perceived challenging expectations, though it leaves an imprint on new 
venture performance. The authors point to examples of entrepreneurs arguing that taking 
a holiday could meaningfully reduce the perception of overwhelming stakeholder 
expectations. In short, passive role behavior can decrease the experience of inconsistent, 
vague, and excessive expectations by allowing the entrepreneur to keep his or her mind 
off of stressful activities. However, use of this coping strategy comes at the cost of 
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disengaging from role performance. Walking away from conflicting expectations can 
reduce the entrepreneur’s perception of the conflict. Similarly, the entrepreneur can use 
passive role behavior to disengage from ambiguous expectations, thereby not perceiving 
stress from ambiguities and not resolving the causes of such inconsistencies. In such 
cases, the entrepreneur reacts to explicit expectations at the time and thereafter takes time 
off. This is akin to a fire-fighting approach, in which only the most critically expressed 
expectations are resolved (Ekanem 2005). Likewise, the entrepreneur can choose to meet 
excessive role expectations by disengaging from challenging expectations. When the 
entrepreneur engages in diversions, he or she can get physical and mental rest while 
subconsciously processing, though leaving unfulfilled, challenging expectations. When 
giving up or withdrawing from challenging expectations, the underlying inconsistencies, 
ambiguities, or excessive role demands are not resolved and present a threat to good 
performance as an entrepreneur. This leads us to propose the following:  

H4: Passive role behavior negatively affects new venture performance. 

3.3   The moderating effect of role stress 

In determining the effects of each coping strategy on new venture performance, we 
expect that the effects vary depending on the level of perceived challenge and related role 
stress. Role stress experience corresponds to the degree to which overly inconsistent, 
unclear, or overwhelming role expectations obstruct performance (Beehr et al. 1976). 
Therefore, the relationship between coping strategies and new venture performance likely 
varies with the level of perceived role stress (Kahn et al. 1964).  

When the entrepreneur is exposed to higher levels of excessive, unclear, or 
overwhelming expectations (i.e., role stress), effects of coping strategies on new venture 
performance are likely more pronounced. The more challenging stakeholder expectations 
for performing well are more valuable to entrepreneur and deserve extra work effort 
(Elman & Gilbert 1984).  

Taken together, the larger are the challenges resolved, the larger is the impact on new 
venture performance. Consider these examples. Influence on new venture performance is 
likely more pronounced in resolving critical payment issues in order to pay for supplies 
before customer payments are registered than in negotiating clearer expectations on how 
to package the shipping delivery note for the customer. Similarly, hiding from more-
challenging expectations is likely more detrimental to the venture’s performance than is 
hiding from less important expectations. For instance, if the entrepreneur engages in 
diversions instead of attempting to resolve insecurities about regulatory expectations, the 
effect could devastate a new venture. However, if the entrepreneur prioritizes so as to not 
meet excessive customer expectations, the effect on new venture performance is not as 
drastic. This leads us to propose the following:  

H5: Entrepreneur role stress moderates the relationship between structural role 
redefinition and new venture performance.  
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H6: Entrepreneur role stress moderates the relationship between personal role 
redefinition and new venture performance.  

H7: Entrepreneur role stress moderates the relationship between reactive role 
behavior and new venture performance. 

H8: Entrepreneur role stress moderates the relationship between passive role 
behavior and new venture performance. 

4 Methodology 

4.1  Sample, procedures, and data collection 

The data used in the empirical analysis was collected in Slovenia in early summer 2006. 
The Slovenian context is specifically relevant to our research questions because the 
environment is dynamic, abundant with business opportunities and threats. The targeted 
population was Slovenian entrepreneurs who manage active small businesses. We 
targeted businesses that opened between 2000 and 2006 to sample young ventures in the 
early stages of growth. This is consistent with stage development theory in 
entrepreneurship, which identifies three distinct phases of a venture development: (1) 
preentry, (2) market entry, and (3) early growth (Kuratko & Hodgetts 1995). The duration 
from a startup to early growth depends on the congruence among venture opportunity, 
team, and resources but in general lasts from two to seven years. Thus, after identifying 
the population in the national statistical office database, we compiled the final empirical 
sample by randomly stratifying 300 cases from each year of the 2000–2006 period, so 
that the final empirical sample included 1800 Slovenian entrepreneurs who opened 
businesses between January 1, 2000, and December 31, 2005, and met our criteria. 
Questionnaires, with complete anonymity in responses and accompanying letters of 
request for participation, were administered using the national postal service, in order to 
follow responses and nonresponses. After three weeks, a reminder letter was sent to 
respondents who had not answered. An option of responding online was specifically 
offered. Finally, 300 questionnaires were returned, yielding an approximate 17% response 
rate, slightly higher than expected in such a population. Of those, 114 responses were 
deselected, as they did not fit the sample criteria, were returned to sender or explicitly 
declined participation. We used 183 cases in our analysis. Responses were well 
distributed over the sampling period: 28 from entrepreneurs who registered a new venture 
in 1999 and 32 from entrepreneurs who started a new venture in 2004. Of respondents, 
68% were male and 37% had prior experience in new ventures. Respondents mean age 
was 40, ranging between 24 and 64. The mean venture size was 11 employees.  
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4.2  The dependent variable 

We used a composite construct to capture the new venture performance variable (Covin 
& Slevin 1990). We measured the dependent variable on a seven-degree Likert scale, 
with response options ranging from ‘clearly below the average’ to ‘clearly above the 
average.’ Scale items measured and compared several financial and nonfinancial 
performance aspects and compared them with the industry average. Items included 
aspects such as profitability, customer satisfaction, and sales volume. Cronbach’s alpha 
was .76. 

4.3  Independent variables  

We measured the four coping strategies using a slightly modified scale from Lang and 
Markowitz’s (1986) original. We slightly refined the scale to better fit entrepreneurial 
contexts by conducting validating interviews with several entrepreneurs. The seven-
degree Likert scale for capturing the extent to which entrepreneurs used coping strategies 
ranged between ‘not at all’ and ‘very much.’ We briefly present each coping strategy 
below with item examples: 

Four items measured structural role redefinition. Example items include: When I have 
experienced work pressures (i.e., expectations on me have been unworkable) during the 
previous calendar year I have: (1) reduced amount of work required by successfully 
negotiating with others (e.g., customers, co-owners, employees); (2) gotten an extension 
of time by successfully negotiating with others; (3) gotten help from co-owners or 
coworkers or from spouse or others outside of work. The construct’s Cronbach’s alpha 
was .71. 

Seven items measured personal role redefinition, including the following examples: 
When I have experienced work pressures (i.e., expectations on me have been 
unworkable) during the previous calendar year I have: (1) changed my views of the 
importance of the things I had to do; (2) lowered my demands on myself by looking at all 
the positive things I’m doing; and (3) lowered my demands on myself by favorably 
comparing what I do to the things other people do. The construct’s Cronbach’s alpha was 
.73. 

Five items measured passive role behavior, including the following examples: When I 
have experienced work pressures (i.e., expectations on me have been unworkable) during 
the previous calendar year I have: (1) given up or stopped trying; (2) become involved 
with diversions (watched TV, etc.); and (3) withdrawn physically from the situation. The 
construct’s Cronbach’s alpha was .64. 

Six items measured reactive role behavior, including the following examples: When I 
have experienced work pressures (i.e., expectations on me have been unworkable) during 
the previous calendar year I have: (1) tried to meet all demands by doing everything 
expected of me; (2) worked harder than usual; and (3) worked longer than usual. The 
construct’s Cronbach’s alpha was .80. 
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4.4  Moderating variable 

The entrepreneur’s role stress variable measured levels at which stakeholder expectations 
are overly challenging. The role stress variable reflects inconsistent, unclear, or excessive 
stakeholder expectations that can result in role conflict, ambiguity, and overload. The 
construct composite included 11 items from Rizzo et al. (1970) role conflict and role 
ambiguity scales and from Beehr et al. (1976) role overload scale. We adapted scale items 
to reflect entrepreneurial contexts, including items such as for instance: I often do things 
that tend to be accepted by one stakeholder of the venture (e.g., customers, co-owners, 
employees) but not by others; It is clear to me what has to be done in order to take care of 
my venture in a good way; I don’t have time to finish my job. The construct’s Cronbach’s 
alpha was .66, and it has shown good reliability in previous research (Lysonski & 
Andrews 1990, Veloutsou & Panigyrakis 2004).  

4.5  Control variables 

Following other studies of new venture performance, we controlled for the effects of 
venture age, entrepreneur’s age, and entrepreneur’s experience of starting ventures.  

5 Results 

Table 1 shows results of the hierarchical regression analysis. The first model included 
relationships between the dependent variable and all independent variables (i.e., direct 
effects model). Consecutively, we inserted interaction terms to test several alternative 
models (i.e., indirect effects model). Test statistics of all models were significant, 
explaining between 9% and 11.3% of new venture performance variability (adjusted R2). 
Regression results exhibited that three of four coping strategies were significantly related 
to new venture performance (i.e., direct effects model). In support of H1, we found that 
structural role redefinition significantly and positively influences new venture 
performance (β = .133; p < .05). Results also support H2, the hypothesized negative 
influence of personal role redefinition on new venture performance (β = -.174; p <.05). 
Results did empirically support H3, which hypothesized a significant positive influence 
of reactive role behavior on new venture performance (β = .146; p < .05). However, 
results did not empirically support H4, a negative influence of passive role behavior on 
new venture performance.  

We found limited support for the hypothesized moderating effects of role stress. Role 
stress moderates a significant relationship between reactive role behavior and new 
venture performance. The explained variance of the direct effect model increased by 2.3 
percentage points with inclusion of moderating effects (βinteraction effect = -.221; p 
<.05). The level of perceived role stress did not moderate other direct relationships 
between coping strategies and venture performance. Hence, only H7 was supported 
among the moderation hypotheses.  
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Table 1. Results of Hierarchical Regression. 

Variable or Statistic Model 1 Model 2 Model 3 Model 4 Model 5 
Role stress .188 

(.108) 
.185 

(.109) 
.192 

(.111) 
.206 

(.107) 
.166 

(.108) 
Structural role redefinition .133* 

(.057) 
.132* 
(.057) 

.133* 
(.057) 

.154* 
(.057) 

.135* 
(.056) 

Personal role redefinition -.174* 
(.084) 

-.177* 
(.085) 

-.172* 
(.085) 

-.184* 
(.083) 

-.192* 
(.084) 

Reactive role behavior .146* 
(.073) 

.146* 
(.073) 

.145 
(.074) 

.104 
(.074) 

.160* 
(.073) 

Passive role behavior -.078 
(.101) 

-.076 
(.102) 

-.077 
(.102) 

-.114 
(.101) 

-.082 
(.101) 

Role stress*Structural role 
redefinition 

 .036 
(.076) 

   

Role stress*Personal role 
redefinition 

  -.013 
(.083) 

  

Role stress*Reactive role 
behavior 

   -.221* 
(.095) 

 

Role stress*Passive role 
behavior 

    .162 
(.101) 

Intercept 4.392*** 
(.069) 

4.389*** 
(.069) 

4.395*** 
(.071) 

4.438*** 
(.071) 

4.391*** 
(.069) 

R2 .090 .086 .085 .113 .098 
ΔR2 from Model 1 - -.004 -.005 .023 .008 
Test Statistic F(5, 177) = 

4.616 
F(6, 176) = 

3.867 
F(6, 176) = 

3.830 
F(6, 176) = 

4.848 
F(6, 176) = 

4.309 
Sig. Prob. < .001 Prob. < .001 Prob. < .001 Prob. < .001 Prob. < .001 
Dependent: New venture performance; Unstandardized coefficients are reported, standard errors 
are given within parentheses. 
*<.05; **<.01; ***<.001 

6 Discussion and further research opportunities 

The purpose of this research was to study four coping strategies that entrepreneurs can 
use to manage challenging stakeholder expectations. Converging evidence from 
psychology and general management literature shows that the effective use of coping 
strategies largely affects performance. Although often used in psychology and 
management literature, coping strategies have not often been analyzed in the 
entrepreneurship research, despite the intuitive salience of such strategies in 
entrepreneurs’ daily lives, which this empirical study verifies. Overall, empirical findings 
indicate that coping strategies based on structural role redefinition and/or reactive role 
behavior positively affect new venture performance. On the other hand, coping strategies 
that suppress perceived challenging expectations by personal role redefinition have a 
significant, negative effect on new venture performance. Our findings also suggest that 
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the strength of relationship between reactive role behavior and new venture performance 
depends on the perceived role stress, which in turn depends on the level of challenge of 
stakeholder expectations that an entrepreneur experiences. Therefore, the nature of 
relationships between an entrepreneur and stakeholders is not homogenous, which can 
significantly explain why some entrepreneurs quit early while others sustain and prosper. 
This research highlights the importance of entrepreneurs’ social context, often defined by 
stakeholders conflicting expectations, and how entrepreneurs dynamically adapt to their 
environments.  

As this study is one of the first attempts to analyze the influence of coping strategies in 
the entrepreneurial setting, it is not without limitations. There are limitations related to 
the empirical sample characteristics and the measurement instrument. First, this study 
uses a cross-sectional, one-country sample. It is possible that cultural, historical, or other 
environmental characteristics influence the data and bias the study’s results. Therefore, 
we call for replications and further testing of the framework on empirical samples in 
other settings. Second, as an initial effort in studying coping strategies, the cross-sectional 
stratified data sample served its purpose. However, in the future, it is important to study 
coping strategies over and across different time frames using longitudinal research 
design. The measurement instrument we used was simplistic, enabling us to study coping 
strategies at a quite abstract level. In the future, we suggest attempts to develop coping 
strategies scales that enable a more detailed perspective of the influence of coping 
strategies on venture performance. Future developments of the measurement instrument 
would benefit from refinement of structural constraints (i.e., those that cannot be 
violated) and normative constraints (i.e., those that are, in practice, often violated) when 
analyzing types of expectations, coping strategies, and their effect on new venture 
performance. A deeper insight into the effectual relevance of coping strategies could be 
gained by extending the conceptual framework to include hypothesized antecedents of 
coping strategies. This would encourage deeper understanding of what drives 
entrepreneurs in selecting different coping strategies.  

By unveiling influences of different types of coping strategies on new venture 
performance, our results provide meaningful implications for practicing entrepreneurs. 
Since entrepreneurs experience time and resource constraints, information on which 
strategies work effectively helps them decide where to direct scarce personal resources. 
There are also implications for entrepreneurship researchers, as only a minority of 
entrepreneurship studies have so far considered how entrepreneurs manage stakeholders’ 
relationships.  

To conclude, two goals motivated this analysis of the effects of coping strategies on 
venture performance. First, we developed a model of different types of coping strategies 
applicable to entrepreneurship, and second we tested the model on a data sample 
consisting of several entrepreneurial ventures in their infancy. Drawing from the 
psychology and management literature, we found that structural role redefinition and 
reactive role behavior coping strategies positively affect new venture performance. Our 
findings also suggest that the strength of the relationship between reactive role behavior 
and new venture performance depends on the level of perceived challenges and role-
related stress. Taken together, our results indicate that current and nascent entrepreneurs 
can benefit from training in stakeholder management. Such training could focus on how 
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entrepreneurs can negotiate demands and expectations with stakeholders, conflict 
resolution, and relationship management. 
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Abstract 

Based on thoughts from literature on organizational fit, this study focuses on 
understanding why some firms gain more from network participation than others. We 
hypothesize that firms performance from participating in networks is dependent on 
network motive congruence and that this relationship is moderated by entrepreneurial 
orientation. Analysis of 55 organizations from two networks supports the role of network 
motive congruence for internally oriented motives, such as concerning economies of 
scales and joint research and development motives. However, motive congruence appears 
not as important in matters of externally oriented motives, such as entering new markets 
or sustaining existing market positions. Findings indicate that entrepreneurial orientation 
can moderate the relationship between network motive congruence and networking 
performance. 

Keywords: Strategic network, Motive congruence, Networking performance, 
Entrepreneurial orientation 

mailto:ortqvist@ltu.se


 

 

242

 

1 Introduction 

A striking characteristic of research on inter-organizational collaboration in strategic 
networks is that it rarely examines the underlying motives for collaboration. Instead, it 
focuses on the formation of collaborations (Ahuja 2000, Gulati 1995), effects of 
antecedent conditions on collaborations (Kale et al. 2002, Dussage et al. 2000), and 
impact of collaborations on firm performance (Stuart 2000, Baum et al. 2000). Several 
studies take a process view, and characterize collaboration as either a competitive 
learning race between the partners or as a cooperative evolution into a trusting and 
integrated relationship (Johansson 2006, Doz 1996, Larson 1992). More attention has 
been directed attempting to understand the benefits of participation in strategic networks 
in recent (see for instance Bonner et al. 2005). Still, the understanding for why some 
firms gain more than others from their participating in networks constellations is limited. 
In this study we elaborate on the role of network motive congruence and the moderating 
role of entrepreneurial orientation in order to understand and explain why some firms 
gain more from participating in networking activities than others. We draw from literature 
on organizational fit when constructing hypotheses on how network motive congruence 
influences networking performance, and what role entrepreneurial orientation has for 
transforming (i.e. determining the influence from) motives to performance.  

Although much literature have argued for the positive aspects that heterogeneity can 
bring into networking (see for instance Teng, 2006) there are also likely effects from 
homogeneity. Indirectly, we can learn from the literature that congruity is important in 
relationships concerning for instance leadership (Wexley et al. 1980) and in organizations 
focusing on voluntary work (Puffer & Meindl 1992). Indirectly also Saxton (1997) 
argued for congruity when proposing the importance of similarities between networking 
organizations. Yet, research focusing directly on the role of congruity between 
networking firms has to our knowledge not been performed, especially not in an attempt 
to understand why certain firms benefit more than others from being members in strategic 
networks.  

Motives reflect the processes and factors that arouse and direct behavior. It is often 
characterized from unfilled needs, desires or deficiencies that spur corrective actions. 
Applied on strategic networks the concept represents the reasons for or purposes of the 
individual firm’s membership in the network; it serves as an answer to the question of 
“why?”. Moreover motives should not be mixed up with goals that can be defined as “an 
unrealised state or condition” (Hodge & Anthony 1988) and the term goal congruence 
that has its base in principal-agent theory (see for instance Reichelstein 2000). 

We do assume that membership in networks are due to self-interest and that the 
motives for participating are aligned with creating competitiveness. Therefore it also 
seems plausible that when there is a closer fit between the motives the organization has 
for participation and the motives for network existence there are larger possibilities for 
the membership organization to gain from network activities. Although studies have 
hinted towards that the degree to which a firm is satisfied with the performance from 
participating in a network is dependent on whether there is a shared opinion about what 
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goals to achieve and how to achieve these goals (Wexley et al. 1980) there are still no, to 
our knowledge, studies that have tested this proposition. Furthermore, taking into account 
that the network and the membership firm can have a large spectrum of motives this 
makes the design and approach more complex. We do acknowledge that motives can be 
multiple and that they at least can be divided into two broad themes: internally oriented 
motives that focus on creating economy of scale or joint research and development; or 
externally oriented motives that focus on entering new markets or sustaining existing 
market positions.  

In the next section we will present the theoretical fundaments for this study together 
with the hypotheses that will be test. Thereafter we will present the research methods 
including the sample, data collection, measurement and overall analysis strategy. We end 
the paper by presenting the results followed by discussions and conclusions.  

2 Theory 

We define strategic networks as a network of firms being geographically proximate, 
having operations within the same industry and interacting with the aim of specific 
business outcomes (see Human & Provan 1997, Wincent 2006). An administrative 
function is often present in order to support the coordination of joint activities in the 
network and to support the cooperation between the firms in the network (Human & 
Provan 2000). This type of networks is strategic in its very nature since it includes 
organized cooperation based on a joint purpose and the objective to reach common 
objectives (Jarillo 1988). These networks are created with certain motives about how to 
create specific business outcomes. Motives that will influence how and what the focus of 
network activities will be. At the same time the firms that enters the network has their 
own motives for entering and what they want as return from taking part in the network. 
Such motives can include developing new markets, sustaining existing market positions, 
economy of scale or even in terms of research and development. These motives are 
divided in to external or internal oriented motives following Ritter et al. (2004) division 
of network management activities. Although each of the motives may be separate and 
sufficient both the network and the membership organizations likely has multiple 
motives. We here argue that strategic networks and their membership organizations posits 
more or less of such motives and that although cooperation in such networks is driven by 
self-interest, the results of networking activities will be more positive when the self-
interest aligns with the motives of the network (Markoczy 2004). As such, we recognize 
the importance of “organizational fit” as introduced by Jemison & Sitkin (1986). When 
the membership organizations have a strategic fit with the network they will likely also 
experience more benefits from being a member. 

2.1  Network motive congruence and networking performance 

When there is congruence between the membership organizations and externally network 
motives such as entering new markets or to sustain existing market positions there is 
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likely larger possibilities for the membership organization to experience larger gains from 
being a member of the network. As proposed by literature on organizational fit, the 
possibility for an organization to realize its objectives (as defined by the motives) is 
higher when the organization has support from its environment (i.e. from the network).  

When network motives are focused on entering new markets or sustaining existing 
market positions it is likely that the joint efforts from the network can help realize single 
members’ objectives to enter new markets or sustain their existing markets. As such, the 
membership organization likely experiences gains from participating. When, on the other 
hand, the network has low or no motives to enter markets or sustaining existing market 
positions while the membership organization seeks to enter new markets the rewards 
from being a member in the network will likely not be as pronounced. Similarly, when 
the network and the membership organization both has low or no motives to engage in 
market related strategies the extent to which it is possible for engaging in other important 
motives is higher and therefore also the rewards of being a member. 

Therefore, we argue that the degree similarity of the firm and the networks motives to 
enter new markets or sustain market positions influences the performance from 
participating in the network. Therefore, we hypothesize:  

Hypothesis 1: Congruence of externally oriented motives positively influence 
networking performance  

As the first hypothesis concerned the relation between externally oriented motives 
(motive congruence concerning market related motives) and networking performance, the 
following hypothesis will concern internally oriented motives (motive congruence 
concerning economy of scale and joint research and development motives). The possible 
gains from realizing internal oriented motives have been directly and indirectly illustrated 
in a number of studies and theories (see for instance Williamson 1975). As supported 
widely in the literature, activities focusing on improving the conditions for economy of 
scale can positively relate to the firms performance in building competitiveness 
(Krugman 1980). When such activities are both needed and supported from networking 
activities the perceived gains from participating is likely high. Similarly, research and 
development has been illustrated as highly important for building long term 
competitiveness (Muller & Pénin 2006) and when such activities are supported through 
networking the benefits from networking are likely evident (Malecki & Veldhoen 1993).  

When there are congruent motives between the membership organization and the 
network for how to relate to and work with internally oriented activities (such as 
economies of scale and joint research and development) the possibility for the 
membership organization in strengthening its competitiveness and gain competences 
likely increases. When the network has pronounced motives to engage in activities 
concerning internal activities the possibility for the membership organization requiring 
such support is likely high. On the other hand, when the network has no motives to 
engage in internal activities while the membership organization has so, the possibility to 
gain competitive advantage from being a member in the network is likely hampered.  

We argue that the degree similarity of the firm and the networks motives to achieve 
economies of scale or joint research and development influences the performance from 
participating in the network. Therefore, we hypothesize:  
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Hypothesis 2: Congruence of internally oriented motives positively influence 
networking performance 

2.2  The moderating effect of entrepreneurial orientation 

We expect the relationship between motive congruence and networking performance to 
be moderated by the firms entrepreneurial orientation. Miller (1983) put forward that the 
entrepreneurial role can be performed by entire organizations. Such organizations are 
demarcated by having a strategic orientation that includes risk taking, being innovative 
and proactive (Covin & Slevin 1991). As such, entrepreneurial firms are oriented towards 
growth and opportunities (Covin 1991). We here argue that when organizations have such 
attributes the realization of motives will be more likely and influence the outcomes of 
participation in networking activities. This is in line with literature arguing 
entrepreneurial orientation to moderate relationships between attitudes or motives and 
outcomes such as different types of performance (see for instance Monsen & Boss 2004).  

When having congruent motives with the network in engaging in externally oriented 
activities as entering new markets or sustaining market positions it is important to also 
have an orientation that supports the fulfilment of these motives. When there is a fit 
between firm and network externally oriented motives it is likely that the organization 
can gain more from having an entrepreneurial orientation. Having the abilities as of 
entrepreneurial orientation implies to have a proclivity for engaging in new activities and 
taking calculated risks. When realizing externally oriented motives through networking 
activities the existence of such orientation and abilities will likely determine the 
transformation from motives to performance. Therefore, we propose that the relationship 
between congruence of externally oriented motives and networking performance is 
moderated by entrepreneurial orientation.  

Hypothesis 3: Entrepreneurial orientation moderates the relationship between 
congruence of externally oriented motives and networking performance. 

Likewise, entrepreneurial orientation can likely determine the influence from congruent 
internally oriented motives on networking performance. When the network and the 
membership organization have similar interests in engaging in internally oriented motives 
as economies of scales or joint research and development the entrepreneurial orientation 
will likely determine how well motives transforms into performance.  

Hypothesis 4: Entrepreneurial orientation moderates the relationship between 
congruence of internally oriented motives and networking performance. 
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3 Research methods 

3.1  Sample, data and procedures 

A survey was administered to membership organizations of two Swedish strategic 
networks consisting of firms focusing on products or services related to information and 
communication technology. These networks were selected based on their similarities as 
reported in a study mapping the population of Swedish strategic networks (Wincent et al. 
2006). The similarities between the two networks is high when the member firms of both 
networks were mainly small or medium sized firms working with products or services 
related to information and communication technology and the majority of their sales were 
domestic. Out of the 99 membership organizations in the two networks a total of 55 
responses (56% total response rate) were used for analysis. 

3.2  Measures 

The dependent variable – networking performance – was measured using a composite 
measure comprised from three items that has been used for measuring alliance or network 
performance (Saxton 1997). Sample items include: The network has realized the goals we 
set out to achieve; The network has contributed to our core competencies and competitive 
advantage. Cronbach’s alpha was .86.  

The independent variable – network motive congruence – was measured as a 
comparison between the responses from the membership organizations and the response 
from a member of the network board group. The items were measured on a seven degree 
Likert scale ranging between strongly disagrees and strongly agrees, and include the 
motives to: Enter completely new markets; Sustain existing market positions; Achieve 
economy of scale; Conduct research and development project. As such, we calculated the 
difference between the membership organizations motives and the networks motives and 
formed four individual measures of network motive congruence. 

The moderating variable – entrepreneurial orientation – was measured using a version 
of Miller’s (1983) seven item measure. The composite construct was measured on a 
seven degree Likert scale ranging between strongly disagrees and strongly agrees. 
Sample items include: This company shows a great deal of tolerance for high risk 
projects; This company challenges, rather than responds to, its major competitors; 
Usually, this company is the first in the industry to introduce new products to the market. 
Cronbach’s alpha was .58. 

3.3  Analysis 

In order to determine the effect of the various measures of network motive congruence on 
networking performance and the hypothesized moderating effect of entrepreneurial 
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orientation we adopted hierarchical regression analysis. Before employing this analysis 
technique we checked descriptives. We controlled for variance due to network 
membership/belonging in the analyses. 

4 Results 

Table 1 illustrates the results from the regression analysis. As motive congruence is 
highest at zero, we expect negative relationships between the four variables on network 
motive congruence and networking performance. Hypothesis 1, arguing that motive 
congruence in externally oriented motives (such as entering new markets or sustaining 
existing market positions) should be related to networking performance is not supported 
in any of the models. We do find support for hypothesis 2 in the models which argue for a 
relationship between internally oriented motive congruence and networking performance 
when motive congruence regards economies of scale or joint research and development 
projects. Of the two hypotheses on the moderating effect from entrepreneurial orientation 
between the various motive congruence variables and networking performance we find 
only one significant relationship. Hypothesis 4 is therefore partially supported as model 5 
indicates on a significant relationship between the interaction term of motive congruence 
and entrepreneurial orientation on networking performance. Also, model 5 indicates some 
increases in explained variance in networking performance (six percentage points). 
Notably, the relationship is opposite to what was hypothesized. We give a speculative 
explanation for this in the discussion. Hypothesis 4 argued that entrepreneurial 
orientation moderates the relation between network motive congruence and networking 
performance when network motive congruence concerns internally oriented joint research 
and development projects. We find no support for the reminding hypothesis arguing for a 
moderating effect of entrepreneurial orientation on the relationship between motive 
congruence and networking performance regarding entering new markets (hypothesis 3), 
sustaining existing market positions (hypothesis 3) or regarding economies of scale 
(hypothesis 4). 
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Table 1. Results of Regression Analysis. 

Variable or Statistic Model 1 Model 2 Model 3 Model 4 Model 5 
Network ID .469 .491 .489 .442 .387 
Entrepreneurial orientation -.142 -.141 -.161 -.167 -.081 
MC Entering markets .252 .235 .241 .211 .110 
MC Sustaining market positions .014 -.004 .004 -.061 -.186 
MC Economy of scale -.695* -.688 -.690 -.661 -.593 
MC Joint research and development -.494* -.496* -.509* -.461* -.313 
Entrepreneurial orientation * MC 
Entering markets 

 -.044    

Entrepreneurial orientation * MC 
Sustaining market positions 

  .004   

Entrepreneurial orientation * MC 
Economy of scale 

   .149  

Entrepreneurial orientation * MC Joint 
research and development 

    .327* 

Adjusted R2 .387 .379 .377 .399 .447 
Δ R2 from Model 1 - -.008 -.010 .012 .060 
Test statistic F(6, 48) = 

6.691 
F(7, 46) = 
5.614 

F(7, 46) = 
5.584 

F(7, 46) = 
6.019 

F(7, 46) = 
7.110 

Sig. Prob. < 
.001 

Prob. < 
.001 

Prob. < 
.001 

Prob. < 
.001 

Prob. < 
.001 

Dependent: Networking performance; MC stands for motive congruence; *<.05; **<.01; ***<.001  

5 Discussion and conclusions 

The findings support the role of congruence regarding internally oriented motives for 
networking performance. However, motive congruence seems not as important for 
externally oriented motives. Findings also indicate that entrepreneurial orientation can 
moderate the relationship between network motive congruence and networking 
performance. 

These results have implications for research on strategic networks, and especially for 
research attempting to understand how membership organizations can gain from taking 
part in network activities. By illustrating the transformation from motives, and the role of 
motive congruence, to performance gained from taking part in networking activities this 
study has extended the knowledge about the antecedents to networking performance. 

Several practical implications are possible to highlight from this study. By illustrating 
the importance of having congruent motives (at least concerning activities as economies 
of scale and joint research and development) and the role of entrepreneurial orientation in 
networking performance this study have implications for practicing managers and policy 
makers. For organized co-operation this study pinpoints the importance of wisely 
selecting membership organizations for creating possibilities to perform in line with the 
networks motives.  
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Interesting to note is also that the moderating effect from entrepreneurial orientation 
influences the possibilities to gain networking performance from motive congruence 
negatively. An explanation can be that companies enter alliances to avoid investments. 
They are more interested in reducing costs and risks of entering new business or markets 
than to maximizing the outcome from doing it by them selves. As such, networking is a 
substitute for entrepreneurial orientation in order to perform well. This is in line with 
Hamel et al. (1989) that propose that collaboration can be seen as a sign of weakness 
since collaboration often occur as a response to a company’s lack of capability in a 
certain field. Moreover Porter (1990) states that it is strong competitors not collaboration 
that forces firms to be innovative and competitive. According to Hamel et al. (1989), 
collaboration between firms is a sort of competition but in a different form since each 
partner has their own motives for collaboration and that the partners known that they 
have entered into a business agreement in order fulfil their objectives. 

Actors in collaboration acts in two dimensions, cooperation and competition, which 
generally play out as cooperation and conflict (Yoshino & Rangan 1995) if the individual 
firm’s motive are not congruent with the network motives the firm can either leave the 
network and enter a more suitable network or try to influence the networks goal setting 
process by adopting political behaviour and thereby convincing the other partners of the 
benefits with certain objectives. 

Although findings from this study illustrated the importance of network motive 
congruence and entrepreneurial orientation for gaining from being a member of a 
strategic network more work on this topic is needed. The sample for this study was 
relatively small and it would be possible to control for other effects when at the same 
time inserting network motive congruence in future studies. We also recommend future 
research to study this topic on a larger sample of networking organizations and to adopt 
more forms of the independent variable motive congruence and also more control 
variables in order to determine how network motive congruence relates to other 
determinants of networking performance. 

Although giving some answers this study also raises questions for future research. 
Especially, why was internally oriented motive congruence important for networking 
performance but not congruence regarding externally oriented motives? 
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