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Abstract 
 Geographical regions as diverse as Silicon Valley, California and Linköping, 
Sweden have been the sources of new technology and endogenously created 
innovations. Scholars and policymakers recognise that specific regions or clusters of 
businesses have the capability to engage in more innovative activities and new 
business formation and to experience higher employment growth than others.  
 This dissertation uses qualitative methods to study various aspects of regional 
development and innovation. It is based on five papers by the author and colleagues 
with levels of analysis ranging from regional to firms’ first sales in order to capture the 
dynamics of both the top and bottom levels of regional development. It then uses these 
papers’ empirical material to address the research questions of (a) how a new scientific 
knowledge base becomes established and exploited in a spatial context, and (b) how 
people create and diffuse innovations in a social and spatial context. 
 This dissertation’s main findings are that (a) regional leadership involving the 
building of alliances with triple-helix actors is crucial for initiating a knowledge-based 
regional development process, (b) a consensus space is a catalytic mechanism for 
ensuring the speed and effectiveness of regional development, (c) lowering the barriers 
for the actors involved boosts participation and the rate of innovation, and (d) users’ 
perspectives are essential for social, institutional and commercial innovation. 
 This dissertation’s main implications are that knowledge-based regional 
development’s initial stages require leadership that (a) builds alliances and establish an 
arena for the triple-helix actors, (b) analyses the regional barriers to the 
commercialisation of knowledge, and (c) utilises both endogenous and exogenous 
resources. 
 
Keywords: Innovation process, dynamics, knowledge-based regional development, 
social networks, entrepreneurship 
 



 

   



 

   

 
Sammanfattning 

Kännetecknande för regioner som Silicon Valley, och även Linköping, med 
stark närvaro av kunskapsproducerande aktörer, som ett universitet, är att det frekvent 
och kontinuerligt genereras nya teknologier som utgör grunden för innovationer och 
affärsmöjligheter. Under de senaste tjugo åren har det från policysynpunkt funnits ett 
stort intresse hur vida man kan stimulera kunskapsbaserad regional utveckling i form 
av exempelvis nya universitetssatsningar, riskkapitalinitiativ och 
entreprenörskapsprogram.  

I den här avhandlingen studeras dynamiken i kunskapsbaserad regional 
utveckling och innovation. Av särskilt intresse är framväxten av en ny kunskapsbas i 
en region och dess möjlighet att generera innovationer. Där av avhandlingens två 
frågeställningar: (a) Hur etableras en ny kunskapsbas sett ur en regional kontext? (b) 
Hur skapas och sprids innovationer inom en social och spatial kontext? 

Avhandlingen har en kvalitativ ansats med fallstudier som metod. Fem bidrag 
utgör basen för själva avhandlingen. I huvudsak genereras följande slutsatser vilka är 
centrala för att förstå själva problematiken i kunskapsbaserad regional utveckling: (a) 
Närvaro av regionalt ledarskap med en triple helix orientering är centralt för 
kunskapsbaserad regional utveckling. (b) En arena för samförstånd bidrar till snabbare 
och mer effektiv utveckling. (c) Det finns barriärer i kommersialiseringsprocessen av 
den nya kunskapen, exempelvis svårigheter för aktörer med ett problem och aktörer 
med lösningar att finna varandra, som hindrar utvecklingen. (d) Användarperspektivet 
finns i alla typer av innovationer; kommersiella, institutionella, och sociala. 

De främsta implikationer för praktiker baserat på den här avhandlingen är att 
för att etablera en kunskapsbaserad regional utvecklingsprocess krävs ett ledarskap 
som (a) kan bygga allianser med andra triple helix aktörer och skapa en arena för 
samstånd, (b) kan förstå vilka barriärer för kommersialisering som finns och (c) kan 
använda sig av både endogena och exogena resurser. 
 
Nyckelord: Regional utveckling, ny kunskap, entreprenörskap, sociala nätverk  
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1. Introduction 

 People create new technologies and innovations endogenously in such diverse 
geographical regions as Silicon Valley and Linköping, Sweden (Saxenian, 1994; 
Etzkowitz & Klofsten, 2005). Academics and policymakers both recognise that 
specific regions or clusters of businesses have a superior capability for engaging in 
innovative activities and new business formation and for experiencing high regional 
employment growth (Delgado et al., 2010). 
 More evidence of innovations’ importance for an economy was recently 
published in a report by the Organisation for Economic Cooperation and Development 
(OECD). It said that innovations were the primary explanatory factor for three-fourths 
of the total increase in productivity in the OECD countries from 1995 to 2006 
(Augustsson, 2010). Most OECD countries also have governmental agencies dedicated 
to stimulating the processes of regional development and innovation. These processes 
tend to involve stimulating various interactions between people in knowledge-
generating and knowledge-exploiting organisations in order for knowledge-intensive 
innovations to emerge (Cooke et al., 2007). 
 The individual entrepreneurs or intrapreneurs who exploit new knowledge are 
often socially close to that knowledge’s creators. This is because information has a 
high degree of stickiness to individual people and transferring it between people is 
problematic. The benefits of social closeness indirectly imply an advantage for people 
who are in close geographical proximity to each other (Tyre & von Hippel, 1997; 
Boschma, 2005; Sorenson et al., 2006). Local or social search networks make, 
therefore, an important factor for the emergence of innovative entrepreneurship 
(Saxenian, 1994; von Hippel, 2005). However, some regions possess greater social 
capital and special institutions that can increase the likelihood of new entrants 
emerging and succeeding in the market (Putnam et al., 1993; Cooke, 2007a). 
 A framework has developed for studying regional innovation systems and 
understanding its mechanisms. Being an emerging theoretical stream, however, such 
studies as Brulin et al. (2009), Ylinenpää (2009), and Uyarra (2010b) have questioned 
parts of it. For one thing, the system metaphor does not capture the serendipity or the 
new relationships that are often an essential part of innovation processes. The 
approach’s analysis also often reduces entrepreneurs to no more than a footnote, and 
often overemphasises geographic proximity to a regional university. 
 The first of these objections is related to the concept of social capital and how 
it contributes to economic growth (Putnam et al., 1993). It is easier to do business in 
regions with high social capital and people in such places have more weak ties to 
acquaintances, which in turn increases the likelihood of finding business opportunities 
(Granovetter, 1973; Cooke, 2007a). The next objection refers to a subcomponent of 
social capital that can be referred to as entrepreneurship capital. Audretsch and 
Keilbach (2004) found that although it can be a starting point, high social capital is 
insufficient for the development of a regional entrepreneurial culture. Regional 
development also depends on the presence of many people who are willing to take the 
risk of starting up companies, a regional innovative milieu, social acceptance of 
entrepreneurship, and bankers and venture capitalists willing to share risks and 
benefits. Universities can constitute innovative milieus, as science-based start-up 
companies tend to locate geographically close to them and thereby contribute to 
fruitful business environments in their proximity (Di Gregorio & Shane, 2003; Uyarra, 
2010b). 
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 The objection that research universities are not the panacea for regional 
development is a point of considerable debate (Doloreaux & Parto, 2004; Brulin et al., 
2009). Such studies as AUTM (1999), Lester (2005), and Audretsch et al. (2004) have 
found that the presence of a scientific community can contribute major regional 
benefits in certain conditions. On the aggregate level, furthermore, the production of 
scientific knowledge is an increasingly important input variable for the production of 
new services and products for the global economy, as has been the case in the 
biotechnology and computer-science industries (Rosenberg, 1974; Romer, 1986; Jaffe 
et al., 2007). Universities have consequently been increasingly considered to be the 
main source of science-based innovations (Etzkowitz & Leydesdorff, 2000; Romer, 
2001; Sharma et al., 2006; Rosenberg, 2009). 
 Brulin et al. (2009) advocated combining regional innovation system theory 
with such factors as a better understanding of those engaged in them, trustful 
relationships, grounds for common values, and learning and action-oriented networks, 
and such studies as Johannisson and Lindholm Dahlstrand (2009), Ylinenpää (2009), 
and Uyarra (2010a) have proposed that the theory develop towards bottom-up 
processes. Uyarra (2010a) argued, “in line with Iammarino (2005), for an integration 
of the different (bottom-up and top-down) views of regional innovations system into a 
coherent evolutionary understanding of the innovation dynamics of regions” (p. 130). 
 Knowledge-based regional development, innovation, and entrepreneurship are 
therefore different but interrelated theoretical fields. The knowledge created in a 
region, for example, represents solution capabilities, which need to be matched with 
real-world problems for innovation and regional growth to occur. Entrepreneurial and 
organisational actors are the people who can exploit new-to-the-world innovations.  
 
Aim and Research Questions 
 This dissertation’s aim is to explore the specific mechanisms through which 
knowledge-intensive innovations emerge and diffuse. This implies paying particular 
attention to the roles of local actors and their collaboration in regional development. It 
is necessary to understand more about the processes involved in order to transform the 
concept of regional systems into a more dynamic one of regional innovation systems. 
 I have based this dissertation on the Schumpeterian theoretical heritage, but I 
have also included regional development theory. Schumpeter’s concept of creative 
destruction is a classic description of economic dynamics (Swedberg, 1994). It refers 
to how new, innovative businesses destroy existing industries by creating improved 
services, products, or both that create more value for society.  

New regional businesses, however, often base themselves on their regions’ 
existing capabilities. Regional development researchers have therefore reformulated 
Schumpeter’s concept as creative construction, as that describes the regional economic 
renewal process better (Agarwal et al., 2007). Creative construction can occur when 
firms spin off from established companies, as in the case of Intel from Fairchild 
Semiconductors (Klepper, 2009), or when they spin out from research universities, as 
in the case of Google from Stanford University’s computer department (Shah & 
Tripsas, 2007). Some regions are more innovative than others, and it seems as if such 
variables as having a unique knowledge base and a significant amount of social and 
entrepreneurial capital are important for understanding why this is the case. 
 Knowledge tends to be concentrated in particular communities and cannot 
readily be transferred to other places before it is codified.  
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I am basing this dissertation on five papers that my colleagues and I have 
researched and presented that have empirically studied these phenomena. This is 
because “despite the large number of studies examining the general relationship 
between science, technological progress and economic growth, relatively little 
empirical attention has been given to the mechanisms that educe these effects” 
(Sorenson & Fleming, 2004, p. 1616).  
 The first three papers focus on the phenomenon that innovation tends to be 
sticky, in the sense that it is often created in close social and spatial proximity to a 
centre where people produce knowledge. Some regions have managed to develop the 
ability to exploit science through a collaborative effort of regional actors (Saxenian, 
1994; Etzkowitz & Leydesdorff, 1997). Adams (2005) and Etzkowitz and Klofsten 
(2005) have distinguished different phases in these regions’ inception stage and 
formative years. Many regions, furthermore, have world-class research but fail to 
generate innovations locally, a clear indication of the importance of environmental 
differences (AUTM, 1999). It is therefore of interest to understand the underlying 
mechanisms of the formative years of a knowledge-based regional development 
process. This dissertation’s first research question therefore asks how a new scientific 
knowledge base becomes established and exploited in a spatial context.  
 Within a region’s spatial borders the relationships of local actors are the key 
asset (Storper, 2010). People’s positions in relationship networks affect their access to 
the information and resources that support innovation and influence its quality 
(Whittington et al., 2009). Technology start-up companies have stakeholders who 
contribute to their innovations’ success or failure. How external stakeholders and their 
networks affect technology start-up firms is pertinent to this dissertation’s aim. It is 
also relevant for understanding how people create social innovations. Such social 
innovations as the practice of venture capital seem to be of significant importance for 
the success of a region’s development. This dissertation’s fourth and fifth papers 
address these aspects of the innovation process and lead to its second research 
question, which asks how people create and diffuse innovations in a social and spatial 
context. 
 
Dissertation Structure 
 This dissertation has begun with an introduction to its main theme and 
explanations of its aim and its research questions. Its second chapter presents a review 
of the literature in the relevant theoretical fields. The third chapter provides an 
overview of the dissertation’s research methodology, specifying, for example, the 
databases used for the different papers and the data collection process. The third 
chapter also details the complete process for each of the five papers and summarises 
them. The fourth chapter discusses and answers the research questions on the basis of 
chapter two’s literature review and the five papers’ empirical findings. Chapter five 
presents the dissertation’s overall conclusions, highlights its most pertinent findings, 
specifies some of its implications for management, and suggests further studies. The 
five papers are annexed after the manuscript. 
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2. Literature Review 
 This literature review explains published findings and theories that are relevant 
to this dissertation. As earlier mentioned, the works of Schumpeter are a decisive early 
contribution to the theoretical foundation of economic development, innovation, and 
entrepreneurship literature. This chapter also reviews the literature in such sub-fields 
as regional innovation systems (Cooke et al., 2007) and user innovation (von Hippel, 
2005), and in such related theoretical constructs as social capital and institutional 
change (DiMaggio, 1988; North, 1990; Putnam et al., 1993; Cooke, 2007a). 
 After this introduction this chapter presents three sections addressing the topics 
of regional development, entrepreneurship, and innovation. These topics are central for 
understanding the microeconomic linkages to endogenous growth (Braunerhjelm et al., 
2010). “It may be that mapping the process by which new knowledge is created, 
externalized, and commercialized, holds the key to providing the microeconomic 
linkages to endogenous macroeconomic growth” (Audretsch & Feldman, 2004, p. 
2714) 
 
Knowledge-Based Regional Development 
 Regions differ in regard to their competitive advantages. The earliest studies 
provided information about clusters of rival companies within a local industry, such as 
textile manufacturing in Manchester (Marshall, 1920). Such clusters emerged due to 
the advantages of vertical and horizontal co-location. They enable suppliers and 
manufacturers to reduce transaction and coordination costs, competing firms to share 
the same labour pool and other resources, and customers to know where to go when 
they want to buy what the industry produces. 
 Moreover, research on the Italian industrial districts, found that the clustering 
companies self-organised and shared a common knowledge base that made them more 
competitive (Becattini & Rullani, 2000). The phenomenon of regional development 
attracted much attention during the last decades of the twentieth century and many 
different research streams emerged. It developed the concept of regional advantage, 
which means that a specific geographical area has an advantage that other, similar 
regions do not have and that results in more exports of goods and services and a higher 
standard of living (Saxenian, 1994). A region may be defined as “an administrative 
division of a country.  . . .   Regional is nested territorially beneath the level of the 
country, but above the local or municipal level” (Cooke & Leydesdorff, 2006, p. 2)  
 The advantage might be unique assets or competences that create new-to-the-
world innovations, such as Cambridge in the UK, or more cost-effective processes, 
such as China’s Guangdong Province’s textile industry. For such mature industries as 
textiles production costs tend to be the defining competitive factor, but for emerging 
industries the creation of new opportunities through such processes as the cross-
fertilisation of knowledge and skills is crucial for reaching new markets and growth. 
Regions that obtain competitive advantages experience significant increases in exports 
and consequently in income and population (Porter, 1998). 

Several research streams have endeavoured to unravel the mysteries of regional 
development. Porter (1990) argued that the clustering of rival firms in a specific 
location is due to favourable home market conditions, the quality of its factor inputs, 
and competitive pressure that creates excellence. Neo-industrial district theory 
proposes that it results from coopetition among firms (Saxenian, 1994), the regional 
innovation systems approach has a holistic perspective (Cooke, 2001), the triple-helix 
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model describes the processes and effects of multi-level collaboration among 
academia, industry and government (Etzkowitz & Leydesdorff, 1997), and Klepper 
(2009) argued that spinoff firms from companies are the prime drivers of regional 
growth. 
 Saxenian (1994) reviewed the literature about industrial districts in her analysis 
of the high-tech region of Silicon Valley and found that the firms involved cooperated 
as well as competed with each other. They also achieved a high level of innovation that 
expressed itself in sectoral renewal. Industrial districts have often declined when 
companies have moved plants elsewhere in order to reduce costs. The difference in 
Silicon Valley was that new industries emerged when older ones matured and 
relocated their production facilities. The software industry, for example, emerged 
when the semiconductor industry reached its peak in the 1980s, and this process has 
continued through several waves of change. 
 Regional advantage might emerge through regions’ natural resources and the 
serendipity of historical events. However, such studies as De la Mothe and Mallory 
(2003) and Cooke and Leydesdorff (2006) have concluded that regional advantage 
might be intentionally constructed and it is at least partly due to municipal or regional 
leadership (see also Coenen & Moodysson, 2009). Silicon Valley, for example, 
became transformed from a rural area to a high-tech hot spot in fewer than 40 years. 
The initial impetus came from the encouragement of closer cooperation between 
Stanford University and technology-based industry by Fredric Terman, the university’s 
dean of engineering. Terman continued the transformation of the regional relationship 
between the university and industry and during the 1950s the Stanford Research 
Institute was established, Stanford opened its classrooms to local companies, and the 
Stanford Industrial Park was established (Saxenian, 1994).    

It is possible to make a distinction between entrepreneurial and institutional 
regional innovation systems in order to bring some structure to these perspectives 
(Cooke & Leydesdorff, 2006; Ylinenpää, 2009). The institutional approach has a top-
down perspective of what organisations and institutions regions need in order to 
facilitate the exploitation of synthetic, engineering-based knowledge, and the 
entrepreneurial approach’s point of departure is regions’ various bottom-level actors 
and how their interactions lead to bottom-up processes. Ylinenpää (2009) noted that 
the process requires “individual actors dressed as entrepreneurs, venture 
capitalists/business angels, researchers, incubators and demanding pioneering 
customers for developing innovations primarily in analytical and research-based 
knowledge” (p. 1160). 
 Both approaches aim to increase understanding about administratively 
supported arrangements for the innovative networks and institutions that interact 
within regions, as these networks and institutions add to the exploitation of knowledge 
bases (Cooke & Schienstock, 2000). Audretsch and Feldman (2004) concluded that the 
dynamic interrelationship between knowledge generation and knowledge exploitation 
explains how an economy goes, for example, from selling herbs to selling 
pharmaceuticals. 

The regional innovation approach, together with the triple-helix model, 
emphasises that it is regions’ knowledge bases that are the unique assets that have the 
potential to lead to new innovations. Regional knowledge bases may be either 
synthetic and engineering-based or analytical and science-based. Engineering-based 
knowledge serves large firms better and helps to continue the improvement of their 
products and services, while science-based knowledge has the potential for radical 
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innovations and is therefore better suited to start-up firms. The same research 
institutions often have both types of knowledge (Benneworth et al., 2009). 
 The concept of a knowledge base stems from the term knowledge economy, 
which originated in the 1950s and refers to the labour market’s demand changing from 
manual labourers to knowledge workers (Cooke & Leyedesdorff, 2006). This body of 
literature’s common ground is that theoretical knowledge is a source of innovation 
(Powell & Snellman, 2004). The concept of a knowledge-based economy has built on 
that of a knowledge economy by adding a systematic view of technological 
development (Cooke & Leyedesdorff, 2006).  
 Important features of regional innovation systems are (a) a unique local 
knowledge pool, (b) shared production facilities, (c) access to broad labour markets, 
and (d) socio-cultural embeddedness and trust. This systemic approach divides actors 
into such knowledge-generating institutions as research universities and public and 
private R&D laboratories and such knowledge-exploiting ones as business firms and 
hospitals (Benneworth et al., 2009). Figure 1 illustrates this. Cooke and Schienstock 
(2000) described a regional innovation system as a “geographically defined, 
administratively supported arrangement of innovative networks and institutions that 
interact regularly and strongly to enhance the innovative outputs of firms in the 
region” (pp. 273-274).  

Bottom-up processes of regional innovation systems include localised patterns 
of communication, search and scanning processes, localised invention and learning 
patterns, knowledge sharing, and localised innovation capabilities and implementation. 
Such micro-processes as the entrepreneurial behaviour of innovative firms enable the 
capture and diffusion of created knowledge (Uyarra, 2010b).  

Theoretical areas that influence the development of regional innovation 
systems include evolutionary economics, the economics of innovation, theories of 
interactive learning, institutional economics, and regional competences (Uyarra, 
2010a). Table 1 summarises this.  

 
Table 1. Theoretical Areas Influencing Regional Innovation System Theory 
Theoretical Areas Important Constructs 
Evolutionary economics Firms as unit of analysis; the path-dependent nature of 

economic development; the emergence and diffusion of 
economic and institutional novelty 

The economics of 
innovation  

The chain-linked model of innovation; technological 
trajectories 

Theories of interactive 
learning 

The learning region; the geographical dimensions or 
consequences of tacit knowledge; dynamic collective 
learning processes 

Institutional economics National systems of innovation; such key explanatory 
factors as the combinations of institutions and their 
interactions, which determine the level of accumulation of 
technology and capital 

Regional competences Location-specific competitive advantage embedded in the 
culture; core competences 

 (Uyarra, 2010a) 
 

 These areas have assisted in building a theoretical framework that Cooke et al. 
(2007) modelled, as illustrated in Figure 1. This model shows how regional innovation 
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system theory explains the relationship of the main actors and the main construct. Such 
exogenous parameters as the policy instruments of the national innovation system and 
international organisations influence regional systems. Figure 1 shows how the 
national context affects regional development. The highly decentralised nature of US 
post-secondary education, legal changes that stimulated the growth of the American 
venture capital industry, and the US federal government being the initial customer for 
many of its early products positively affected the regional development of Silicon 
Valley (Wolfe, 2002).  
 In the past, clusters were attributed the characteristic to specialise within one 
industry (Marshall, 1920), but such more recent studies as Feldman and Audretsch 
(1999) have indicated that regions with considerable industrial diversity but which 
share a common science base are more conducive to innovative activity.  
 
Figure 1. A Regional Innovation System 

(Cooke et al., 2007, p. 32) 
  
 Innovation system theory explains that successful innovation systems have six 
functions, or dynamics, of (a) developing and diffusing knowledge, (b) influencing 
research direction, (c) enabling entrepreneurial experimentation, (d) facilitating market 
formation, (e) legitimation, and (f) mobilising resources (Bergek et al., 2008). Several 
of these functions are similar to those of regional innovation systems (Cooke, 2007b). 
Table 2 shows the dynamics of innovation that regional actors embrace and what the 
capacity to exploit them requires.  
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Table 2: Dynamic Factors of Knowledge-Based Regional Development 
Economy: regionalisation of economic development; open-system interfirm  
interactions; integration of knowledge generation and commercialisation; smart  
infrastructure; strong local and global business networks.  
Governance: multilevel governance of associational and stakeholder interests; strong 
policy support for innovators; enhanced research budgets; vision-led policy leadership; 
global positioning of local assets.  
Knowledge infrastructure: universities, public-sector research institutes; intermediary  
agencies, professional consultancies, and similar organisations have to be actively 
involved to provide structural puzzle-solving capacity.  
Community and culture: cosmopolitanism; sustainability; talented human capital;  
creative cultural environments; social tolerance.  
 (Cooke, 2007b) 
 
  The dynamics of governance includes spaces for actors to seek consensus 
described by Etzkowitz and Ranga (forthcoming) as: ”a neutral ground where the 
different actors in a region, from different organizational backgrounds and 
perspectives, can come together to generate and gain support for new ideas promoting 
economic and social development.” (p. 7). In this framework the different actors are 
categorized in a knowledge space and an innovation space. 

Regions’ levels of knowledge, the knowledge-base, also affect what types of 
knowledge they can absorb exogenously. Cohen and Levinthal (1990) argued that 
related knowledge is the most important factor for being able to internalise external 
knowledge. Related knowledge includes basic skills, a shared language, and 
knowledge of the most recent scientific or technological developments. Organisations’ 
absorptive capacity affects the way that they value, assimilate, and apply new 
information to commercial ends. The level of knowledge of a region is the absorptive 
capacity at the cluster (Sölvell, 2009), organisational (Cohen & Levinthal, 1990), and 
individual levels (Cohen & Levinthal, 1990; von Hippel, 1994).  
 Industries with a similar knowledge base are for example found in Cambridge 
in Massachusetts, Cambridge in the UK, Leuven in Belgium, and Rehovot in Israel, 
each of which combines numerous strands of information and communication 
technology and biotechnology with such world-class research institutes or universities 
as Harvard, the Massachusetts Institute of Technology (MIT), Cambridge University, 
Katholieke Universiteit Leuven, and the Weizmann Institute at its cluster heart (Cooke, 
2007b). 
 
 Universities in regional development. 
 The primary scientific research and development (R&D) organisations are 
large companies, research institutes, and universities (Audretsch & Stephan, 1999). 
Research universities have recently come to be seen as especially important 
organisational actors in regard to regional growth (Etzkowitz & Klofsten, 2005; 
Audretsch et al., 2005; Sharma et al., 2006). Audretsch et al. (2005) found that the 
presence of a university as well as other regional characteristics influences new firms’ 
locational decisions. 
 Research universities play several roles. The knowledge-factory role 
emphasises their provision of increased R&D for local firms. The relational-university 
role involves a complex and varied mix of interactive channels between them and 
external partners. The entrepreneurial-university role is also focused on relationships, 
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but emphasises universities’ organisational and strategic strengths’ impact on 
commercialisation. The engaged-university role emphasises their broader and more 
adaptive activities. The systemic-university role, which the literature of the systemic 
perspective on regional innovation systems has described, involves them promoting 
links with large corporations and the formation of spinoffs and serving regional supply 
chains and clusters, often of small and medium-sized enterprises (SMEs) (Uyarra, 
2010b). 
 One criticism of the university-led regional innovation systems literature is that 
it bases much of its theory on a few such well-known cases as Silicon Valley with 
Stanford University and Route 128 with MIT. It is therefore important to emphasise 
that universities play different roles in different regional economies (Uyarra, 2010b), 
and that regional universities can affect regional development in a variety of ways 
(Lester, 2005). 
 Another criticism is that it is unrealistic to expect research, innovation, and 
value creation all to take place in every region with a university. This tends to 
underestimate the real value of such universities for their regions, as in addition to 
knowledge capitalisation and transfer they can also provide human capital formation, 
culture, and associative governance. Associative governance refers to a networked 
approach to governance based on mutual trust, collaboration, devolution of power, and 
the decentralisation of decision-making to the lowest level practicable (Gunasekara, 
2006a; Gunasekera, 2006b; Uyarra, 2010b). 
 Lester (2005) described the different ways that several top-tier and second-tier 
universities support local economic development through their contributions to 
industrial innovation processes. Lester emphasised that although education is the 
primary benefit they provide, their local business communities also benefit from 
technology transfer and the new human, knowledge, and financial resources that they 
attract from elsewhere. Universities also adapt exogenous knowledge to local 
conditions, integrate previously separated technology areas, unlock and redirect 
untapped local knowledge, and provide public space for local conversations. Lester 
argued that many underestimate the role of public space in evaluating universities’ 
impact, and noted further that the type of industrial transformation that is occurring in 
their local economies is another variable that affects universities’ contributions. The 
research university system therefore increases their regions’ chances of transforming 
their industrial structures successfully (Agarwal et al., 2007; Storper & Scott, 2009; 
Frykfors, 2010).  

In and around the academic research organisations are barriers, a knowledge-
filter, which impedes the work of science turning into economic output. The barriers 
are e.g. university policy, attitudes among faculty and university administration, and 
lack of incentives to pursue commercialization (Carlsson et al, 2009). The reason for 
the existence of the barriers are the characteristics of knowledge; i.e. uncertainty, 
asymmetric information and transactions costs, and institutional and organizational 
obstacles for transferring (Arrow, 1962; Audretsch and Aldridge, 2009; Carlsson et al, 
2009).  
 
 Proximity in regional development. 
 Proximity matters because it facilitates repeated interactions between actors, 
permitting experimentation and risk-taking in making new combinations (Boschma, 
2005; Bennworth et al., 2009). Formal and informal networks of various actors with 
different experiences but a similar knowledge base constitute the factor that 
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continuously increases the chances of innovations happening. Storper (1997) argues 
that regions’ chief assets are their sets of relationships, which take a long time to 
develop and are difficult to imitate. 
 These relational assets are the key inputs for new firm formation, with the 
economic process therefore centring on innovation through conversations and 
coordination rather than improving efficiency. Such intangible assets represent a 
significant resource, albeit one that requires further investment and the construction of 
a viable strategy, ideally by engaging with the full range of relevant actors, to realise 
its potential. Social relationships influence how people think and innovate. The 
information that social networks diffuse itself constitutes economic infrastructure that 
is as important to innovation as transportation and factor endowments (Storper, 1997).  
 Furthermore, the relationships and collaboration between a region’s public 
sector, academia, and private businesses are also a catalyst for regional renewal 
processes (Etzkowitz & Leyedesdorff, 1997; Etzkowitz & Klofsten, 2005).  

Economic sociology studies how ongoing relationships create and sustain 
markets. It is easiest to maintain personal relationships within a geographically limited 
area. Factors that affect access to information and resources are gaps in relationship 
networks, indirect ties, and an industrial structure with a central location. There is, 
therefore, evidence that geographic proximity affects network formation. Differences 
exist between local and global information, in that local news is fresh and people can 
validate it through observations and comparisons (Whittington et al., 2009). As 
Marshall (1920) noted, “The mysteries of the trade become no mysteries, but are as it 
were in the air” (p. 271). 
 Economic geographers argue that the main benefit for a firm of being located 
in a regional industrial agglomeration is increased productivity due to the reduced cost 
of moving goods, people, and ideas. Collective resources and local spillovers of 
information, furthermore, are important external economies of scale. Information 
spillovers apparently originate in alliances among organisations and social 
relationships that connect the employees of different companies (Whittington et al., 
2009). Marshall (1920) also emphasised Adam Smith’s concept of specialisation 
creating comparative advantage, in that agglomeration creates greater opportunities to 
specialise and thereby increase productivity. Marshall added that agglomerations are 
more easy to identify and brand, resulting in increased demand at particular locations, 
especially for expensive goods and services. 
 Boschma (2005) differentiated between various types of proximity. These are 
(a) cognitive, or absorptive capacity, (b) organisational, or similarity of actors, (c) 
social, or embedded relationships, (d) institutional, or shared rules, habits, and values, 
and (e) geographical, or spatial distance. 
 Cognitive proximity is based on the bounded rationality of economic actors and 
refers to how this makes their absorptive capacity the main variable affecting what 
new knowledge they can embrace. Too much cognitive proximity means that they 
require little learning and are therefore unlikely to innovate. Too little cognitive 
proximity, however, involves a low probability of understanding new knowledge’s 
potential (Boschma, 2005). 
 Organisational, social, and institutional proximity are interrelated. 
Organisational proximity involves sharing commonalities with cognitive proximity 
and refers to either shared interorganisational or intraorganisational relationships. 
Social proximity is about such trust-based relationships as those based on friendship, 
kinship, and shared experience. Institutional proximity involves actors sharing the 
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same value systems, such as membership in ethnic and religious groups (Boschma, 
2005). 
 Hierarchical organisations do not provide people with the same flexibility for 
involving themselves in relationships with different kinds of actors, and this lack of 
organisational proximity decreases the probability of innovation (Boschma, 2005). 
Close social proximity, which involves strong ties, is an obstacle for receiving new 
information. Weak ties are therefore likely to be more valuable for innovation 
activities (Granovetter, 1973). Geographical proximity involves knowledge spillover 
between actors, as short spatial distances make it easy for people meet (Boschma, 
2005).  
 Audretsch and Stephan’s (1996) study of the biotechnology industry found that 
geographical proximity between companies and scientists is directly related to the role 
that the scientists play. Star scientists do not have to commute as far as others and 
some companies even locate in their vicinity in order to have access to their expertise. 
It also matters if scientists are company founders or advisory board members, as 
proximity correlates with being a founder. Audretsch and Stephan emphasise, 
however, that the database they used contained only relationships that had been 
intentionally formed to capitalise on scientists’ knowledge. This is different to 
knowledge-spillover literature, which holds that geographical proximity matters. Such 
transfers between university and industry, furthermore, are often based on informal 
ties.  

Local search networks facilitate the process of matching solution with 
problems, and networks are also important for finding additional resources for 
successful commercialisation (Saxenian, 1994; Cooke, 2007b). 
 
 Institutional change. 
 Regions with a large amount of social capital produce a better climate for 
regional business activities and for collaboration between different actors than others. 
Audretsch and Keilbach (2004) attributed successful regional growth to a high degree 
of what they called entrepreneurship capital, which they defined as a relatively large 
number of people who want to start up companies, an innovative milieu, formal and 
informal networks, social acceptance of entrepreneurial activity, and acceptance of 
financing risky businesses. Entrepreneurship capital is a subcomponent of social 
capital, which Cooke (2007a) defined as “the application or exercise of social norms of 
reciprocity, trust and exchange for political or economic purposes” (p. 80).  

These political or economic purposes create mutual benefits for the actors 
involved (Putnam, 1995). Entities with social capital include formal membership 
organisations and those involving civic participation, social trust, and altruistic 
voluntarism. A positive relationship exists between social capital and innovation due 
to its reducing of transaction, search and information, bargaining, and decision costs 
(Doh & Acs, 2010).  
 Insufficient social capital, furthermore, can lead to a lack of coordination, 
duplication of effort, and expensive contractual disputes. This means that people in 
dense social networks can learn the technologies, ideas, and opportunities necessary 
for innovation faster than others because of the higher amount of interaction that takes 
place within collaborative networks (Doh & Acs, 2010). This supports Ardichvili et 
al.’s (2003) argument that business opportunities increase in dense social networks.  
 Socio-institutional factors, as shown in Figure 1, are important for regional 
innovation systems. Institutions provide the rules within which business takes place 
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and therefore also have an impact on social relationships. Different kinds of 
institutional arrangements can either encourage or inhibit innovation and growth. The 
regional innovation system approach explains that institutional evolution can produce 
constructed advantages, and thereby facilitate the creation of a regional capacity for 
improved innovation and economic performance (Benneworth et al., 2009). 
 The US Congress’s 1980 Bayh-Dole Act, was a major institutional change for 
the American university system that also had an impact on regional development. It 
made universities the owners of the intellectual property that their employees produced 
with federal grants. This change has been credited for much of the increase in the 
number of patents associated with university research (Jaffe, 2000; Mowery et al., 
2001). It has also, however, been associated with a slowdown in the pace of 
knowledge exploitation due to increased university patenting (Fabrizio, 2007), 
probably due to its negative impact on the academic world’s traditional open-science 
paradigm (Siegel et al., 2007; Nelson, 2001; Sampat, 2006).  

A regional example of an institutional factor is California’s high labour 
mobility between large firms and start-up companies due to relatively loose non-
competition clauses in employment contracts (Saxenian, 1994). This has increased 
competition and the number of spinoffs from such established firms as Fairchild 
semiconductors (Klepper, 2009). Another example is the emphasis that Stanford 
University’s leadership has put on the importance of entrepreneurship over the years 
and their nurturing attitude and considerable help for its graduate students in starting 
up businesses (Etzkowitz, forthcoming). 
 Innovation system literature tends to use the word institutions to refer to 
concrete national, regional, or sectoral entities. One example is Jain and George’s 
(2007) study of a research foundation’s technology transfer office (TTO) that found 
that it has had a role in building social legitimacy for a new technology. TTOs that act 
as institutional entrepreneurs need “to develop skills associated with understanding the 
institutional landscape and which levers of institutional change they are willing and 
able to activate” (Siegel et al., 2007, p. 492). 
 Institution, however, has two similar but different definitions (Nelson, 2008). 
The first is that it constitutes the broad legal rules and widely held norms that constrain 
behaviour (North, 1990). The second is that institutions are governing structures that 
mould aspects of economic activity, such as a nation’s financial institutions, or the way 
that firms tend to be organised and managed (Williamson, 1975).  
 Nelson (2008) distinguished between such atmospheric institutions as the belief 
in entrepreneurial universities, and such specific ones as strong patent rights. He noted 
that:  

“innovation driven economic growth needs to be understood as involving the 
co-evolution of physical (activities that produce utility) and social 
(coordination between various actors) technologies, and that the dynamics of 
institutional change should be see in this light. [They involve] the intertwining 
of the development of physical technologies, and the emergence and 
development of new social technologies. Various general aspects of the broad 
institutional environment clearly were necessary for the innovations that drove 
developments in these cases to proceed effectively.” (pp. 4-5) 

 Laws, norms, expectations, governing structures and mechanisms, and 
customary modes of organising and transacting affect economies’ social technologies. 
The construct of institutions can therefore be used to explain the structures and forces 
that mould and hold prevalent social rules in place (Nelson & Sampat, 2001). 
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 As DiMaggio (1988) noted, “New institutions arise when organized actors with 
sufficient resources (institutional entrepreneurs) see in them an opportunity to realize 
interests that they value highly” (p. 14).  
 Institutional change involves collective actions to change social structures with 
new beliefs, norms, and values (Maguire et al., 2004). The alliances and relationships 
that entrepreneurs create both within and outside their organisations increase the 
legitimacy of change projects in low-status occupations in the public sector, and 
institutional entrepreneurs in emerging fields need legitimacy with a broad and diverse 
constituency rather than a narrow group (Sundin & Tillmar, 2008; Maguire et al., 
2004), legitimacy being the “generalized perception or assumption that the actions of 
an entity are desirable, proper, or appropriate within some socially constructed system 
of norms, values, beliefs, and definitions” (Suchman, 1995, p. 574). 
 The actions and values of institutional entrepreneurs affect their chances of 
reaching out to allies and new stakeholders. Any previously earned legitimacy has to 
be congruent with the expectations and values of the larger environment (Leca et al., 
2008). Such institutional entrepreneurs as members of activist groups, for example, 
connect the values of their causes to their personal identities to build on their 
legitimacy and thereby cultivate value congruence, which makes them a potent force 
for social change (Wade-Benzoni et al., 2002).  
 When President Compton of Massachusetts Institute of Technology (MIT) 
wanted more capital investment into technology-based start-up companies right after 
the Second World War is an example of institutional entrepreneurship and regional 
development. He had identified the lack of financial means for technology start-ups as 
a major barrier to economic growth in the Boston area. He brought the prior separated 
technical and financial worlds together in a common organization called American 
Development and Research (ARD). The invention of the first venture capital firm was 
a fact (see Etzkowitz, 2002). 
 
Entrepreneurship and Innovation 
 Baumol (1968) noted that discussing economic growth theory without 
mentioning entrepreneurs is like discussing Shakespeare’s Hamlet without mentioning 
the Prince of Denmark. Schumpeter was apparently the first to use this Shakespearian 
metaphor in 1942 and to recognise entrepreneurs as the most important actors in the 
capitalistic system (Swedberg, 1994). From 1980 to 2005, for example, companies that 
had been in business for five years or less contributed almost all the job growth in the 
US (Augustsson, 2010). Governments throughout the world, furthermore, try to 
stimulate more entrepreneurship within their jurisdictions. Rwanda, as one of the latest 
examples, has gone from 143rd to 67th place in the World Bank’s Ease of Doing 
Business rankings and almost quadrupled its GDP growth from 1995 to 2010 through 
an increase in entrepreneurship (Isenberg, 2010). 
 Entrepreneurs and entrepreneurial activities are central to industrial dynamics 
and regional development (Saxenian, 1994; Utterback, 1996; Ylinenpää, 2009). Many 
different definitions for the word entrepreneur exist, however. Knight called them risk 
takers, Smith capitalists, Schumpeter innovators, Kirzner opportunity seekers, and Say 
coordinators of scarce resources (cited in Landström, 2000). Drucker (1999) presented 
a combined perspective of entrepreneurship and innovation that is clearly related to 
Schumpeter’s view of entrepreneurs as innovators, noting: 

“Innovation is the specific tool of entrepreneurs, the means by which they 
exploit change as an opportunity for a different business or a different service. 
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It is capable of being presented as a discipline, capable of being learned, 
capable of being practiced. Entrepreneurs need to search purposefully for the 
sources of innovation, the changes and their symptoms that indicate 
opportunities for successful innovation. And they need to know and apply the 
principles of successful innovation.” (p. 17) 

 Entrepreneurs are, therefore, agents of innovation (Delgado et al., 2010). In 
addition to being agents of innovation in commercial settings, entrepreneurs can also 
be those who bring about innovation in other environments. Rindova et al. (2009) 
argued for a broad view of entrepreneurship and defined entrepreneurship as the 
actions of individuals or groups that bring about new economic, social, institutional, 
and cultural environments. 

Klofsten and Jones-Evans (2000) proposed a broad definition of academic 
entrepreneurship ranging from such activities involved in transferring academic 
knowledge to the commercial market as spinoff firms to university researcher teaching 
external courses. The effects of these knowledge spillover activities are diverse, and it 
therefore seems reasonable to divide them into the categories of commercialisation 
through licensing, generating start-up firms, and knowledge-transfer activities 
(Audretsch et al., 2005; Sharma et al., 2006; Svensson, 2007).  

This is complementary to the observation that large, incumbent companies 
generally search for process innovations and that start-up firms base themselves on 
new service and product offerings, which in turn has implications for sectoral 
succession and employment growth (Utterback, 1996; Bennenworth et al., 2009).   
 The founders’ knowledge of their new technology’s possibilities often is the 
initial driving force in their development of business ideas for technology-based start-
up firms. Skills of how to approach the market and how to make the first initial 
contacts with customers are therefore crucial for the development of a business idea 
into a company (Teece, 1983; Sarasvathy, 2001; Klofsten, 2005).  
 
 Sources of innovation. 
 Regional innovation systems studies are basically interested in understanding 
why some regions create more and better innovations than others. Afuah (1998) noted 
five potential sources of firms’ innovations. These are (a) their own internal value 
chain functions, (b) their external value-added chain of suppliers, customers, and 
complementary innovators, (c) university, government, and private laboratories, (d) 
competitors and related industries, and (e) the same system in other countries or 
regions. Private inventors might also be included as a category or a subcategory of 
private laboratories. 
 Tidd (2005) found that different industries generate innovations from different 
parts of the external value chain. This seems to relate to other studies’ findings that 
innovations are often created outside of a firm’s boundaries. In some organisations 
external actors are more important sources of innovation than their own members are, 
a phenomenon called distributed or open innovation (von Hippel, 1976, 1988; 
Chesbrough, 2003; Lakhani & Panetta, 2007). This is true for both the number of 
innovations and how radical they are, depending somewhat on the industry’s context 
(Christensen, 1997; von Hippel, 2005). In many sectors the users of existing products 
or services are the largest source of innovation (von Hippel, 1988). Von Hippel and 
Oliveira (2009) found, for example, that 85% of novel banking services had been 
invented by customers and then transferred to the banks. 
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 Acs et al. (1994) found that small, and frequently new, firms tend to use 
external R&D production, and although they spend little on R&D they manage to 
produce innovative output. They found further that small and recently started firms 
have a comparative advantage for exploiting externally generated R&D, and that 
innovations originating in research universities tend to enter the market in different 
ways. How recently a firm has started up affects its decision whether to locate close to 
a university, as when such firms first start up they depend on external knowledge, but 
when they become established they tend to have their own ways of creating new 
knowledge, such as R&D departments (Audretsch et al., 2005). 
 The university environment attracts end-user entrepreneurs who are inclined to 
test radical or disruptive ideas (Shah & Tripsas, 2007). University spinoff firms, 
furthermore, usually have poorer business skills than corporate spinoffs, but they also 
tend to generate higher revenues (Lindholm Dahlstrand, 2001; Zahra et al., 2007). 
 Acs and Audretsch (1987) found that small firms tend to have innovative 
advantages in industries in the early stages of their lifecycles when total innovations 
play a large role, in those that require skilled labour, and in those in which large 
companies have a high share of the market. Large firms, however, tend to have 
innovative advantages in industries that are capital intensive, concentrated, and 
advertising intensive.  

As noted earlier, the exogenous shock of new knowledge opens up business 
opportunities, so the quantity of new opportunities depends on the nature of the new 
knowledge and which actors are close to its creation. If it is generic, such as multi-
purpose technologies, it is more likely to result in many different applications than a 
single-purpose technology. The degree to which it is tacit or codified, furthermore, 
affects the number of opportunities it creates, and whether it is isolated or part of a 
complex system also tends to shape the type and volume of opportunities it makes 
available for discovery and exploitation (Eckhardt & Shane, 2003). In addition, there 
are many types of innovations (cf. Calantone & Garcia, 2002) 
 In support of these conclusions Nerkar and Shane (2007) found that an 
invention’s scope, pioneering nature, and age all affect its likelihood for successful 
commercialisation. Audretsch (2005) argued in support of Shane (2000) that business 
opportunity recognition is context specific rather than an individual trait. People in 
knowledge-intensive environments are more likely to find new opportunities based on 
the acquisition of new knowledge than others. If these people are in research 
universities, research institutes, or corporate R&D departments and see the 
opportunities not being commercialised they can, depending on the institutional 
environment, become entrepreneurs and attempt to exploit them.  
 Figure 2 illustrates a typology of opportunities that differentiates between 
opportunities based on their origin and their degree of development (Ardichvili et al., 
2003). The problematic information, market needs, or value sought may be identified 
or unidentified. The solution capability or value creation capability may be defined or 
undefined. This means that in “this matrix value sought may represent problems and 
value creation capability may represent solutions” (Ardichvili et al., 2003, p. 117). 
Since innovations consist of problem information and solution capability it is often 
superior knowledge of the latter that triggers university researchers to commercialise 
their discoveries. 
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Figure 2. Opportunities Matrix  
  
  

 

 

 

 

 

 

 

 

 

 

 

(Ardichvili et al., 2003, p. 117) 
 
 Users develop solutions based on the sticky information they have about their 
current problems and manufacturers use the sticky information they have about 
improving already-existing solutions (von Hippel, 2005). Some evidence exists that 
manufacturer innovators tend to make the same basic products, only with improved 
features or, as noted earlier, by using improved processes (Christensen, 1997). User 
innovators, however, tend to design products with new functions because they often 
encounter problems or product limitations first when using them in different settings 
and with different intentions (von Hippel, 2005). 
 Rothwell (1994) described how manufacturers had changed their processes 
during the previous 60 years in order to be able to understand real-life problems better 
before starting to manufacture new products. Real-life problem information is sticky, 
however, which means that it is time-consuming to transfer and hard to acquire. Von 
Hippel (2005) noted that: 

“It turns out that much information needed by product and service designers is 
“sticky”. In any particular instance, the stickiness of a unit of information is 
defined as the incremental expenditure required to transfer that unit of 
information to a specified location in a form usable by a specified information 
seeker.” (p. 67) 

 One consequence of the stickiness of problem information is that many 
industries have a high degree of user-generated innovations. These users might be in 
other companies or at universities, but it is their attribute as lead users of a process, 
product, or service that makes them innovate (von Hippel, 2005). Since such aspects of 
information as tacit knowledge and a firm’s absorptive capacity is sticky (Cohen & 
Levinthal, 1990; Polanyi, 1966), manufacturers are highly unlikely ever to know their 
users’ or customers’ needs fully (von Hippel, 2005).  
 The speed of the development process and the quality of its results depend on 
the design-requirement information, tests in real-life settings, and the analysis of the 
results’ faults and subsequent feedback. In the development process user innovators 
have full information of what the problem is, including both explicit and tacit 
knowledge, but manufacturer innovators must use such tools as market surveys and 
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ethnographic studies to decide what kinds of products to develop and what design 
requirements they should have. Users, furthermore, often test their prototypes in real-
life settings because that is natural for them. They also bring all the information from 
the test results back with them to the next version of the prototype and the next loop of 
trial and error. The transfer of this type of information is more of a challenge for 
manufacturer innovators (von Hippel, 2005). 
 Real-life settings have embedded clues for problem-solvers, and can include 
factors that problem solvers need to understand in order to create optimal solutions, 
both as design requirements and during the trial-and-error process. Problem holders, 
who are the users, and problem-solvers, who are usually technical experts, are likely to 
notice different aspects of problems’ real-life settings due to their differing knowledge, 
both about problems and in regard to solutions. Real-life settings also affect the 
unwritten rules and assumptions that guide problem-solvers’ behaviour and 
interactions with others. In many important cases, therefore, user innovators have 
created solutions within real-life settings or with the deep understanding of their real-
life settings that they possess, as problem-solvers’ skills depend on the resources at 
hand, which also affect their performance in creating solutions (Tyre & von Hippel, 
1997).  
 Some companies abandon their efforts to understand exactly what products 
their customers want and instead equip them with tool kits to design and develop their 
own products. Although such companies’ new challenges would appear to be how to 
develop the right tool kits, they must also change their business models and 
management mindsets (Thomke & von Hippel, 2003). The tool-kit approach has a 
better chance of producing more satisfied customers in heterogeneous markets, as it 
tends to satisfy innovating customers more than non-innovating ones (Franke & von 
Hippel, 2003). 
 A broader view of organisational learning suggests that organisations create 
knowledge through social interactions among individuals, groups, and other 
organisations, and that problem solvers come into contact with the actual problems 
when using their organisations’ products and policies (Nonaka, 1994). In the software 
sector, in which many users collaborate in order to develop optimal solutions, 
Raymond (1999) noted that “every good work of software starts by scratching a 
developer’s personal itch” (p. 32). 
 An open-source programme’s initiator often becomes the maintainer or owner 
of its development project, which means having general responsibility for its progress. 
Open-source projects also have lists upon which the developers share ideas for 
developing better codes or better functionality, which means that such projects’ 
organisations have the incremental development of the software built into them, 
making it easy to transfer the users’ tacit knowledge of real problems to the product-
development process. Many organisations have therefore found it beneficial to engage 
actively in relationships with their users, similar to how open-source communities 
interact. When such organisations facilitate these close relationships it is easier for 
them to detect when a new need appears on the market and to receive the users’ 
feedback about possible solutions, such as through lead-user studies and innovation 
communities (von Hippel, 2005). 
 What a technology is and for what it might be used are interpreted by such 
actors as producers, users and institutions. This technological frame consists of their 
prior history; including their organisational experiences and industry affiliations. Such 
external affiliations as membership in industry associations, customer sets, competitive 
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groups, and user groups also influence how they frame new technologies (Kaplan & 
Shah, 2008). Tripsas (2008) argued, furthermore, that customer preference 
discontinuities are the primary factor influencing radical technological changes in 
mature industries. This is in sharp contrast to the idea that new technologies just push 
their way into mature industries because they are superior in nature 
 
The Diffusion of Innovation 
 Economists have gradually come to accept that knowledge is an endogenous 
variable for economic growth (Romer, 1986; 1990). The level of knowledge in an 
economy increases the amount of skilled labour and therefore productivity. Even more 
important for long-term economic growth, knowledge is also a prerequisite for the 
development of science and technology. Such complex knowledge as that involving 
science and technology becomes diffused into society and results in the adoption of 
new products, services, and processes. The sets of instructions for innovations, or 
innovation blueprints, are nonrival and intangible in character. They are recipes for 
how to combine resources, and if someone can make a complex recipe understandable 
someone else in another geographical location can replicate it. Innovations can 
therefore be explained as new combinations of existing resources that produce 
increased utility for users compared to existing alternatives (Romer, 1990).  
 The first studies of the diffusion of technology into industrial markets 
established the important factors to be (a) how buyers adopt new technology, (b) 
innovations, (c) the timing and the conceptions of the early adopters, (d) the unit of 
adoption, (e) the social system, and (f) the communication channels. The unit of 
adoption is also called the buying centre. Buying centres consist of (a) users, who use 
the innovations, (b) gatekeepers, who control what information the other actors in the 
centre know, (c) influencers, who set down the offerings’ specifications, (d) deciders, 
who make the decisions, and (e) buyers, who have the formal authority to pick the 
suppliers and have the responsibility for implementing the innovation (Webster & 
Wind, 1972). 
 Rogers (1983) identified the factors that affect the speed of adoption as (a) 
perceptions of the innovation’s attributes, (b) the type of innovation decision, (c) the 
communication channels, (d) the nature of the social system, and (e) the extent of the 
change agents’ promotion efforts. The first factor is by far the most important and is 
composed of relative advantage, compatibility, complexity, trialability, and 
observability. Relative advantage can be lower price or better quality. Compatibility 
refers to how the innovation fits in with past experiences of how such a product should 
be and with the needs of potential adopters. Complexity refers to how much effort 
potential adopters need to expend in order to understand it. Trialability refers to 
whether potential adopters can try it out on a small scale before buying it. 
Observability refers to the extent to which the innovation is visible and can be 
communicated (Biemens, 1992).   
 Buyer firms view the adoption of an innovation as a five-step process involving 
(a) knowledge, (b) persuasion, (c) decision, (d) implementation, and (e) confirmation. 
Knowledge involves those in a company’s decision-making unit starting to understand 
what the innovation is about and how it relates to their needs. Persuasion involves 
those in the decision-making unit developing a positive or negative attitude towards a 
particular innovation and trying to evaluate whether the innovation could be useful for 
their business. Decision may first involve those in the unit trying the innovation or a 
smaller version of it and then making a decision, but in any case making a decision. 
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Implementation is vital for the adopting of the innovation. If something goes wrong 
during this step and the start-up firm is unable to provide adequate information the 
buyer may cancel the transaction or simply not use the innovation. Confirmation 
involves the buyer obtaining feedback about whether it is using the innovation 
correctly (Rogers, 1983). 
 Decision-making units, sometimes called buying centres, are business units 
composed of people who have different roles in the adoption of innovations (Biemans, 
1992). The roles are usually users, gatekeepers, influencers, deciders, and buyers. 
Gatekeepers control the information that the others in their units get. Influencers 
inform the others about alternatives or set the buying specifications. Deciders actually 
make the decision, even if they do not have the formal authority to do so, while buyers 
are the ones with that authority and are responsible for implementation (Webster & 
Wind, 1972). Bonoma (1982) later identified a sixth role, initiators, who identify 
problems and start the buying process. The more expensive the capital equipment 
being offered for sale the more influence top-tier management is likely to have 
(Biemans, 1992). 
 A survey of 1,219 Canadian manufacturing plants found that they had all 
developed or modified advanced process technologies for in-house use, and that 
approximately 20% of these user-innovators reported transferring their innovations to 
other users, equipment suppliers, or both, often without charging for it (Gault & von 
Hippel, 2009). A similar survey of 498 high-tech SMEs in the Netherlands found that 
more than 50% of them had developed novel processes or software for their own use, 
and that 25% of them had transferred these to external recipients. The characteristics of 
the transferred innovations tended to have higher commercial appeal for the producers 
and with more general appeal for the users (de Jong & von Hippel, 2009). 
 
 Diffusion of innovations in networks. 

“Networks have been embraced as an instrument for investigating the creation 
and development of new ventures. This is largely because networks have been 
shown to improve entrepreneurial effectiveness by providing access to 
resources and competitive advantage without capital investment.” (Slotte-Kock 
& Coviello, 2009, p. 33)  
The diffusion of new knowledge depends on its nature. Simple knowledge 

diffuses equally to socially close and distant recipients, while complex knowledge 
resists diffusion even within the social circles in which it originated. Knowledge of 
moderate complexity, however, diffuses within close social proximity to its creative 
source, and its recipients might even extend it (Sorenson et al., 2006). Ulhöi (2005) 
proposed further that people’s relative socio-cultural positions, political-economic 
ones, or both are indicators of to how many networks they belongs. Those launching 
new ventures then relate to their social networks in order to acquire the information 
and resources necessary (Cooper et al., 2000). As Ulhöi (2005) noted, “It is the relative 
position as well as the characteristics and features of the actor’s social network that 
may determine the entrepreneur’s success” (p. 942). 
 The relative quality of direct and indirect social ties and the centrality of 
entrepreneurs in their social networks affect both the recognition and realisation of 
business opportunities (Anderson & Jack, 2002; Ulhöi, 2005; Whittington et al., 2009). 
Social relationships are clearly an important channel for discovering an innovation’s 
potential and actually to commercialise it, but several other critical factors are involved 
in the successful establishment of a technology start-up in the market. These include 
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the development of a clear business idea, good customer relations, having a strong 
driving force, and commitment within the executive team (Davidsson & Klofsten, 
2003). Cooke (2007a) noted that: 

“the social capital seems to be more of an entry-ticket to doing business than a 
free ticket to resources. The start-up companies without social capital cannot 
function, while those who take the care to foster it can at least function to 
secure a deal, keep a customer or enlarge a client base.” (p. 102) 

 Cooke (2007a) also found, however, that the presence of negative social capital 
within their social networks can stigmatise start-up companies. This can lead to losing 
specific customers who are in those networks and the negative information reaching 
many other important stakeholders in them. Establishing credibility is therefore 
fundamental to new ventures whose greatest strength initially is their entrepreneur-
owners themselves (Birley & Norburn, 2005; Sanner, 1997). 

Referring to Bamford et al.’s (2004) finding that boards of directors should 
serve as linkages to the external environment, Gilbert et al. (2006) concluded that 
connections to outsider competencies are beneficial for new ventures’ growth. Erikson 
and Sörheim (2005) confirmed that investors’ networks matter in the development of 
new ventures and proposed further qualitative research into how they do. Informal 
networks of investors play a crucial role in regional development (Jones-Evans & 
Thompson, 2009). Attracting external funding is related to entrepreneurs’ ability to 
develop relationships with investors and is an important factor for successful growth 
(Leontiades, 1982; Ostgaard & Birley, 1996). 
 Establishing personal credibility is imperative for entrepreneurs, as large, 
established firms already have track records of successful sales that provide them with 
corporate credibility (Sanner, 1997). The absence of credibility results in what Birley 
and Norburn (1985) called “the credibility merry-go-round” (p. 84). They added that 
new-venture firms need financing to operate,  

“but the bank will not [provide it] without an order, the customer will not place 
an order without evidence that the product can be supplied, the supplier will 
not give credit, . . . and the skilled worker is reluctant to leave guaranteed 
employment.” (p. 84) 

 At least one of these groups has to grant an entrepreneur personal credibility in 
order to break this vicious circle, making finance an important consideration. New 
offerings are hard to value, making long-term relationships and high levels of trust 
important factors for limiting opportunistic behaviour (Holmén et al., 2007) 
 
Summary of Theoretical Framework 
 Institutional change has a profound impact on regions. Actors with legitimacy 
within a certain context might act as agents of institutional change. This is done in 
alliance with other regional actors. 

Knowledge-based regional development depends on the activities and 
collaboration of knowledge-generating organisations, knowledge-exploiting 
organisations, and regional policymakers. Every successful region has a unique 
capability. Some regions create a regional advantage through generation of new 
knowledge. 

Research universities are crucial knowledge-generating organisations because 
of their diverse positive effects for the knowledge bases of their regions. The 
institutional environment of the university affects e.g. in what ways researchers 
participate in the creation of start-up companies or collaboration with established 
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firms. There is some evidence that it is the presence of a research university that is the 
main reason for some regions to reinvent their knowledge-base and survive waves of 
industrial decline. 
 Social networks are an essential part of the diffusion of innovations, especially 
in more complex knowledge-intensive innovations and social innovations. The social 
network is often a source for information and an entry-ticket for discussing business 
proposals. Geographic, cognitive, and social proximity are interrelated and affect 
innovation in different ways. For example, the decrease in geographical proximity 
increases the probability of meeting actors and thereby decreasing the cognitive and 
social proximity. Especially the social and cognitive proximity are factors affect the 
emergence and diffusion of innovations.  

Entrepreneurship and innovation are interdependent. Sources of innovation are 
found where solution and problem information intersect. Social networks are an 
essential part of the diffusion of innovations, especially more complex, knowledge-
intensive commercial and social innovations. 
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3. Methodological Considerations 
 This chapter presents different aspects of the methodology this dissertation 
uses and the individual papers included in it. It begins by explaining my own pre-
understanding of the overall topic and then details the entire research process. After 
that it presents a brief introduction to the philosophy of science. It then addresses the 
nature of the qualitative and interactive methods that I used to obtain data for the 
papers, followed by a discussion of some of this dissertation’s limitations. It then 
explains how I collected the databases I used for this dissertation. It concludes with a 
discussion of the confidence of its findings. 
 
Researcher Background: Pre-Understanding the Topic 
 I have been interested in economic growth since my economics studies in the 
mid-1990s at Lund University in Sweden, where I earned a master’s degree in 
development economics with a focus on China’s rural reforms. I worked during the 
summer of 1996 for a nongovernmental organisation in Romania and made the 
observation that people who want to make a difference for their local communities 
need to engage in business. 
 During the next two summers I studied Chinese in Guangzhou and Beijing. 
China was experiencing extremely rapid economic growth and I observed the boom, 
noting such phenomena as an expanding urban middle class and skyscraper 
construction. This was in stark contrast to my experience in Romania in 1996. In 
China the inflow of technology resulting from its opening of its borders to trade was 
impressive, as were the consequences of its internal institutional reforms that enabled 
Chinese people to engage in business. My research for my master’s thesis, Rural 
Reforms in China, found support for the hypothesis that increases in productivity in 
rural areas was solely the result of the step-by-step institutional transition from a 
planned economy to market mechanisms. However promising the local village 
elections were at the time of my study, the Chinese Communist Party has clearly 
assigned the transition to democracy a low priority. 
 I then started thinking about how people create new technology in the first 
place, how it becomes diffused into markets, and how it affects economic growth. I 
later worked as an incubator manager at Sweden’s Royal Institute of Technology 
(KTH), which gave me first-hand experience of the selection of cases, business 
development of technology-based start-ups, various aspects of intellectual property 
rights, expansion strategies, the failure of start-ups, financing, and similar matters. As 
the manager of the incubator I also became an actor in Stockholm’s regional 
innovation system, as we received financial resources from a government-established 
regional foundation. Three of the 16 start-ups that I helped manage at the incubator are 
still successful. One has expanded rapidly and seven years after formation has more 
than 200 employees and is the world leader in its field of technology. 
 I was also a member of the executive committee and the marketing manager of 
the Stockholm School of Entrepreneurship (SSES) then, which is a collaboration of the 
Karolinska Institute, which is a medical school, KTH, the Stockholm School of 
Economics, and the University College of Arts, Crafts, and Design. SSES offers 
entrepreneurship courses in various subjects at the master’s level in an international 
environment and encourages multidisciplinary teams to lead its classes. When SSES 
hosted a European Academy of Management conference in 2002 I was in charge of 
organising it. 
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 While I was with KTH and SSES I was the first head of an independent think-
tank called the Forum for Innovation Management (FIM). I have continued to develop 
this exclusive network with the assistance of our steering group and board of advisors, 
which consists of the heads of FIM’s partner organisations. These are the Swedish 
Agency for Innovation Systems (VINNOVA), the Swedish Federation of Business 
Owners (Företagarna), the Royal Swedish Academy of Engineering Sciences, and 
Innovationsbron.  
 FIM gathers people from academia, the public sector, and private businesses to 
discuss innovation policies. Its discussions of policy implications often employ 
academic theories. FIM and the Swedish government’s Globalisation Council, for 
example, have together conducted seminars with such leading scholars as Professor 
Eric von Hippel about user innovation theory and Professor Paul Romer about new 
growth theory. 
 In 2008 I worked as part of the management team of a Stockholm early-stage 
venture capital company called RP Ventures. My main responsibility was to analyse 
the Swedish market for innovations and to engage in joint operations with world-
leading research groups. I also stepped in as the temporary CEO of one of RP’s 
portfolio companies, a technology start-up firm in the clean-technology sector. These 
positions have influenced my view of innovation, entrepreneurship, and regional 
development. 
 
Research Process 
 I received the opportunity in late 2004 to conduct research at the Department of 
Marketing and Logistics at Linköping University. At that time I was managing the 
early-stage incubator at the KTH and was interested in improving my own 
understanding of the processes that led scientific findings to successful 
commercialisation. I designed the research to understand how the processes function in 
regard to the production of science, technology, and innovation. I selected as my 
study’s focus a Swedish microelectronic research programme involving research 
groups at the KTH, Chalmers Institute of Technology, and Linköping Institute of 
Technology. I designed this qualitative research project in 2005 and then set out to 
collect the data for an in-depth single case study. Because I had several meetings and 
participated in some workshops with those involved I had the chance to discuss my 
empirical material with them. 
 My co-supervisor at that time, Assistant Professor Anna Öhrwall Rönnbäck, 
and I presented the study and the first preliminary findings at the RENT conference in 
Naples in November 2005. During the first half of 2006 I was at Stanford University, 
where I attended courses and seminars and conducted related studies. I wrote my 
licentiate thesis in late 2006 and 2007. After finishing the licentiate thesis I took a 
break from academia. In 2009 I started the second part of the PhD process at 
Linköping University’s Department of Projects, Innovation, and Entrepreneurship. 
Table three illustrates this process. In my licentiate thesis I had identified some 
interesting topics for further research. I first wanted to understand more of the spatial 
aspects of commercialisation. I then wanted to understand some social aspects of how 
innovations emerge and diffuse. 
 Professor Magnus Klofsten and I found a suitable empirical case that would 
enable me to study a contemporary process. This involved the city of Norrköping, 
which had requested follow-up studies and was eager for research, as a research 
university had recently been established there. We consequently had both access to the 
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actors involved and a case that was highly relevant to our research questions. In 2009 I 
collected data from both primary and secondary sources. I put together the empirical 
material in regard to one case study and presented it in a working paper series 
(Svensson, 2009). People whom I had interviewed read this to control for factual 
mistakes and provided me with feedback. 
 I converted parts of my licentiate thesis into a paper to complement the first 
two papers. I had been reflecting on how the bottom-up processes involved in the 
emergence and diffusion of commercial and social innovations are the cornerstones of 
any development process. I therefore complemented the first three papers with two 
papers studying the innovation process from the time of conception. I based both of 
these papers on observations I made while I had been working with the organisations I 
later studied. For the fifth paper, which is about social innovations, my co-author and I 
presented our study of the organisation’s leadership and obtained a new opportunity to 
check for mistakes and to conduct new interviews. We wanted these new interviews 
because an external reader had commented that we might be able to understand the 
processes even more deeply. The external reader was right. 
 
Table 3: Dissertation Timeline  
 2005 2006 2007 2008 2009 2010 
Licentiate thesis X X X    
Doctoral 
dissertation  

    X X 

FIM (33-40%) X X X X X X 
 
Philosophy of Science 
 The philosophy of science consists of reflections on scientific activities and the 
creation of knowledge (Gilje & Grimen, 1992). Reflections on the science of 
management research provide a perspective on a research area that uses theory from 
economic, technical, mathematical, organisational, sociological, and psychological 
thinking. Researchers’ perspectives on science influence the structures of their studies. 
Strictly positivistic researchers, for example, overwhelmingly tend to avoid subjective 
statements or approaches (Miles & Huberman, 1994). 
 A major difference between the natural and social sciences is that the main 
focus of the social sciences is humans, and we are reflective beings who, for example, 
may therefore change our behaviour after coming to understand a theory. This unique 
human attribute hampers aspirations for definitively explanatory theories (George & 
Bennett, 2005; Ghoshal, 2005), and Ghoshal encouraged scholars to see management 
theory as temporary walking sticks for managers instead. 
 It is perhaps possible that some theories could be universal, but theories are 
more likely to remain valid for a limited amount of time due to the human ability to 
change as a result of acquired knowledge. Although social generalisations therefore 
tend to be contingent and time-bound they can still explain many phenomena. What 
they do explain can be divided into processes and outcomes, but it is always difficult 
to predict outcomes in the social sciences. Diagnosing typologies, however, can help to 
predict different types of outcomes (George & Bennett, 2005). For example, 
diagnosing innovations as either radical or incremental implies different types of future 
obstacles and outcomes.  
 The philosophy of science includes a debate involving realism and anti-realism, 
in which realism is sometimes referred to as scientists’ unreflected positions. The anti-
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realists also argue that from a historic perspective many of the theories that people 
have thought were accurate proved to be wrong at the next paradigm shift. Einstein, 
for example, demonstrated that many of Newton’s theories are inaccurate, even if they 
are helpful in practical matters. Some anti-realists, however, have taken this to its 
logical extreme and proposed that it is impossible to theorise about the world 
meaningfully because everything is subjective (Chalmers, 1999). Miles and Huberman 
(1994) referred to transcendental realism, which I think is a balanced way of looking 
at science in the social sciences. They explained it by noting: 

“That means we think that social phenomena exist not only in the mind but also 
in the objective world – and that some lawful and reasonably stable 
relationships are to be found among them. The lawfulness comes from the 
regularities and sequences that link together phenomena. From these patterns 
we can derive constructs that underlie individual and social life. The fact that 
most of those constructs are invisible to the human eye does not make them 
invalid. After all, we all are surrounded by lawful physical mechanisms of 
which we’re, at most, remotely aware.” (p. 4) 

 This perspective does not aim to create laws, as does positivism, but instead to 
show how differing structures have produced the events that the researchers have 
observed, after which they look for causal descriptions of the forces at work within 
social processes or structures or individual people. This is similar to how I perceive 
social research and how I conduct research. It seems, however, as if the lines between 
epistemologies have become blurred and that such perspectives as critical theory and 
transcendental realism do not, for example, fit into the bipolar world of hermeneutics 
and positivism (Miles & Huberman, 1994). 
 
Qualitative Research 
 Quantitative and qualitative research both have the goals of generating 
logically consistent models or theories, deriving observable implications from them, 
testing them with empirical data, and finally modifying them if necessary. Quantitative 
and qualitative research’s different methodological tools, however, make each more 
useful in particular situations, as they have complementary comparative advantages 
(George & Bennett, 2005). 
 Qualitative research tends to be useful for studying phenomena in the 
environments in which they naturally occur (Gephardt, 2004). It also allows the use of 
different methodological tools for collecting data (Patton, 2002). Studies using 
qualitative research often describe the phenomena they examine in a case format. A 
case can be defined as a class of events, or a phenomenon of scientific interest. That 
phenomenon might, for example, be a change in regional development strategy or the 
concept of social innovation. A case, then, is “a well-defined aspect of a historical 
episode that the investigator selects for analysis, rather than a historical event itself” 
(George & Bennett, 2005, p. 18) 
 Deciding which methodological approach to use basically involves (a) the type 
of research question posed, (b) the extent of control an investigator has over actual 
behavioural events, and (c) the degree of focus on contemporary as opposed to 
historical events (Yin, 2003). Why and how research questions imply an explanatory 
investigation, which in turn implies a case study, histories, or experiments to be the 
preferred research strategy. Table 4 shows the research questions for each of this 
dissertation’s five papers. These, as well as the research questions for the dissertation 
as a whole, indicate the choice of a qualitative, case-study methodology due to the 
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need to describe the phenomena studies’ processes in order to understand which 
factors are involved and how these factors affect each another (Yin, 2003; Eisenhardt, 
1989). The research design therefore had to involve a qualitative investigation method 
in order to be able to answer the research questions. The next stage of enquiry might 
be to engage in a quantitative study to increase understanding about the certainty of 
factors affecting each other. The phenomena this dissertation has studied, furthermore, 
have been contemporary events. 
 Research questions constitute both substance and form. Their substance is their 
studies’ overall direction, or basically what the study is about. They involve form in 
that the type of questions partly decides research strategies. If the phenomena being 
studied are beyond the researcher’s control an experiment is not a viable research 
strategy, and if the study is contemporary, furthermore, a case study is preferable to 
histories, as historical methods address only the past. The nature of the phenomena that 
this dissertation has studied therefore made a research strategy using case studies 
preferable for it (Yin, 2003). Exploratory case studies, furthermore, require a clear 
purpose, research questions, or both in order to go in the right direction (Gephardt, 
2004). Researchers also need to choose a unit of analysis in accordance with the 
purpose of the study (Yin, 2003; Miles & Huberman, 1994). This dissertation has 
several cases and several different unit of analysis. The best way to answer the papers’ 
research questions was the basis for the choices of units of analysis, as Table 4 shows.  
 
Table 4. Methodological Considerations for this Dissertation’s Papers 
Paper Unit of analysis Type of study Main research question(s) 
1 Change process 

on a regional 
level 

In-depth single 
case 

Who are the main individual actors 
involved in the hybrid, knowledge-
based regional redevelopment strategies 
and in what ways did they collaborate? 
What were the core activities of their 
early-stage, hybrid, knowledge-based 
regional redevelopment effort? 

2 Regional cluster 
initiative 

In-depth single 
case 

How is the regional cluster’s 
knowledge base exploited in relation to 
solution capabilities and problem 
information? 

3 National research 
programme 
(research groups) 

In-depth single 
case 

What are the critical issues of academic 
commercialisation? 

4 First sale Multiple case  
(two cases) 

How does credibility influence the first 
sale? 

5 Conception of 
innovation 

Multiple case  
(two cases) 

How do users influence social 
innovation? 

 
 The first three papers were longitudinal studies of the different phases of the 
particular phenomena. I documented the activities, events, and actions that I studied 
over time well and the research process was in accord with Pettigrew (1997). 
Longitudinal studies often aim to understand a process. Van de Ven (1992) indicated 
that researchers can use a process as (a) a logic used to explain a causal relationship in 
a variance theory, (b) a category of concepts that refer to actions of individuals or 
organisations, or (c) a sequence of events that describe how things change over time. 
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 Merriam’s (1994) summary of the characteristics of case studies found their 
distinct features to be that they are particularistic, descriptive, heuristic, and inductive. 
A case study should focus on only one phenomenon or situation, and it should result in 
a rich description of that particular phenomenon. Case studies, furthermore, should 
increase their readers’ knowledge about the studied phenomenon heuristically by 
presenting new meaning, expanding their readers’ experience, or confirming facts that 
they already knew. Rather than verify hypotheses, case studies engage their readers in 
the discovery of new relationships and a deeper understanding of their phenomena.  
 It can be argued that a qualitative research strategy should be characterised by a 
focus on understanding the dynamics of such single settings as an organisation. Case 
studies can provide descriptions, test theories, generate theories, or some combination 
of these. This dissertation provides all three of them, but with an emphasis on 
description. It is also sometimes reasonable to change the research question during the 
research process (Eisenhardt, 1989). I have revised my research questions repeatedly 
during the research for this dissertation, but the revised ones denote the same basic 
meanings as the first ones did. The traditions of the department in which I conducted 
this study also influenced the way I conducted it. 
 
 Theory building and generalisation. 
 Management theories can vary in their usefulness. Agarwal and Hoetker (2007) 
argued that the theory development motivated by the challenges that firms and 
managers face creates more value than others. Theories may also be valued in terms of 
their novelty, contribution, and contemporary interest (Van Maanen et al., 2007). I 
built this dissertation on a foundation of my own pre-understandings and discussions 
with practitioners, so its theories should therefore make important contributions. Van 
Maanen et al. (2007) contributed the definition that “theorizing is how we think about 
the relationships among the elements in the world that occupy our research attention” 
(p. 1147). 
 This means that research first has to understand the elements it addresses and 
then aim at increasing the understanding of how these elements relate. Scholars also 
often evaluate theories along such dimensions as internal consistency, logic, 
organisation, clarity, and readability (Van Maanen et al, 2007). According to Sutton 
and Staw (2005), 

“Strong theory, in our view, delves into underlying processes so as to 
understand the systematic reasons for a particular occurrence or non-
occurrence. It often burrows deeply into micro-processes, laterally into 
neighboring concepts, or in an upward direction, tying itself to broader social 
phenomena. It usually is laced with a set of convincing and logically 
interconnected arguments. It can have implications that we have not seen with 
our naked (or theoretically unassisted) eye. It may have implications that run 
counter to our common sense.” (p. 378) 

 Some researchers have asserted that the purpose of qualitative research is to 
make in-depth studies of particular phenomena and not to find generalisations 
(Leininger, 1993). There is a difference between generalisability and analytical 
generalisability. Qualitative research generally involves a link between the phenomena 
studied and both prior studies and existing theory. This means that it bases its 
generalisability on the existing theoretical framework in order to understand how far 
its studies’ findings can be extended. Patton (2002) argued that researchers should try 
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to generalise through time and space, which means that strong generalisations do not 
depend on time or location. 
 To distinguish theories’ evolution further, Dubin (1978) proposed a 
chronological order of theory development. Dubin’s model starts with five phases of 
structural components, which are (a) theoretical units, which are concepts, (b) laws of 
interaction among the concepts, (c) the boundaries within which the researchers expect 
the theory to apply, (d) the conditions under which the theory is operative, and (e) 
theoretical propositions, which are logical deductions about the theory in operation. 
The next part of the model proposed three phases of empirical validation of the theory; 
which are (f) empirical indicators, which are empirical measures used to make the 
propositions testable, (g) hypotheses, and (h) empirical research that test the 
hypotheses.  
 
 The interactive approach. 
 Action research started in Norway about 50 years ago and has evolved since. It 
is a perspective on how to conduct research and not a collection of principles. Its basic 
characteristic is that researchers engaging in it take part in the studied phenomena and 
contribute to changes, which means that they have a normative agenda while at the 
same time producing new knowledge according to the research paradigm (Svensson & 
Aagard Nielsen, 2006). Scientific problems with action research are how researchers 
can remain impartial, how they can balance their scientific interest with clients’ 
requests for practical help, and how to address the original initiative being with the 
clients (Westlander, 2006). 
 Researchers introduced interactive research in 2002 in order to make action 
research a complementary research activity to well-established activities. Interactive 
research’s emphasis is different to that of action research, as it stresses joint learning 
between researchers and participants with the objective of co-producing new 
knowledge rather than making contributions to change. Such qualitative methods as 
experimental-design stage setting, participant observation, and interviews predominate 
the approach, but it also employs surveys. The objective of equal partnership in 
knowledge production between researchers and participants has, however, so far been 
hard to achieve. “Participation in the research process has often been of a limited 
character – based on information, feedback, [and] dialogue (in prearranged ways)” 
(Svensson & Aagaard Nielsen, 2006, p. 39). 
 Social-science research has three ways of collecting data, which are not 
mutually exclusive. These are making observations, asking questions, and 
experimenting. Researchers arrange observation and experimentation so that they can 
avoid affecting the result of the study, which would invalidate the findings. 
Questioning, however, breaks the barriers between researchers and those researched, 
and therefore needs additional methods to control for researcher effects (Eikeland, 
2006). 
 Eikeland (2006) questioned why it is necessary to control for researcher effects 
and not for such things as institutional framing and directing. Collecting data for case 
studies is a delicate task and it is therefore best to concentrate on a few cases in order 
to create a rich description. Gummesson (1988) concluded that researchers can find 
useful research opportunities as actual participants in organisations because that 
provides them with access to much richer data than more traditional research 
approaches. Researchers, however, need to consider some scientific issues when they 
participate actively in cases that they study. Merriam (1994) argued that they need to 
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question whether the outcome would be the same without their participation and if 
they are able to maintain an objective perspective on what they study. It is therefore 
essential for researchers to be as open as possible about disclosing in what ways they 
might have affected their findings (Eikeland, 2006). 
 In papers three, four, and five I participated in the studied organisations 
actively. This increased my understanding of the phenomena I was studying in the 
cases but brought the risk of my becoming biased. This risk was, however, minimal 
because I was not directly involved in the phenomena. In the case involved in paper 
three I gave some advice, but the possible effects of the advice occurred after the study 
had finished. George and Bennett (1997) argue, furthermore, that a pre-understanding 
of cases can enhance the research design, in that it enables researchers to understand if 
the cases are likely, least-likely, or crucial ones.  
 
This Dissertation’s Limitations 
 This dissertation’s methodological limitations involve the criticisms of 
qualitative studies in general, so it is reasonable here to present arguments addressing 
such studies’ strengths and weaknesses. The strengths of qualitative research are 
conceptual validity, the deriving of new hypotheses, the exploration of causal 
mechanisms, and the modelling and assessing of complex causal relationships 
(Gephardt, 2004; George & Bennett, 2005). Its weaknesses include case-selection bias, 
a lack of representiveness, single-case research designs, and a potential lack of case 
independence (George & Bennett, 2005). 
 The most common misconception when comparing quantitative and qualitative 
research is to conclude that, based on statistical standards, qualitative research is of no 
use. Case studies used to be referred to as small-n studies, in contrast to large-N 
statistical studies, the latter being always preferable when data was available. 
Philosopher of science Karl Popper expressed a similar criticism when he wrote, “there 
is no such thing as a logical method of having new ideas. . . . Discovery contains ‘an 
irrational element’, or a ‘creative intuition’” (cited in George & Bennett, 2005, p. 12)  
 The formation of new hypotheses and the choice of new questions to study are 
important, however, and can be found systematically by studying such cases as deviant 
or outlier ones (George & Bennett, 2005). Explorative studies are therefore important 
for generating hypotheses and identifying which elements are of interest. Researchers, 
however, must interpret qualitative data, and they may make too many interpretations 
(Alvesson & Skjöldeberg, 2000). Addressing the problem of alternative interpretations 
requires progressively deeper studies of the same case until one interpretation emerges 
(Leininger, 1993). In paper one we collated the empirical material into a case that we 
gave to external reviewers to read. Their feedback and our own uncertainties led us to 
collect more data, especially historical data, which gave us a more complete picture of 
the rise of Norrköping’s industries. 
 Eisenhardt (1989) advocated the use of multiple case studies in which the 
phenomenon being studied becomes saturated and open to only one interpretation that 
applies to all the cases. In paper four we were interested in how start-up companies’ 
first sales materialise. We chose to study two companies, which helped us to find a 
pattern in how their owners affected their new firms’ credibility. Just as case studies 
can say nothing about the frequency of the phenomena studied, furthermore, 
quantitative studies can say nothing about how a specific case will behave. Some have 
even called statistics a spectator sport (Eikeland, 2006).  
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 Equifinality is the phenomenon of different causal patterns leading to similar 
outcomes. When equifinality exists researchers need to aim at establishing a theory 
that identifies the different casual patterns involved. One way to accomplish this is to 
develop typological theories that establish the differences clearly (George & Bennett, 
2005). In paper one we chose to describe the regional development process from the 
point of departure of a declining industrial city in order to indicate Norrköping’s 
specific characteristics and to make it easier relate the study to similar cases. 
 Quantitative researchers’ criticisms of qualitative research are, furthermore, 
sometimes focused on the infinite regress problem, which is that it is impossible to 
draw any conclusions due to the presence of an infinite number of potential hypotheses 
and observations. Studies’ purposes, units of study, relevant numbers of alternative 
hypotheses, and distinctions between enabling variables and direct causes, however, 
manoeuvre researchers’ observations and hypotheses. Quantitative researchers, 
furthermore, have the same problem when choosing between different variables to 
measure (George & Bennett, 2005). 
 Collecting data from ongoing research programmes is beneficial for qualitative 
studies because the criticism of a qualitative study is often connected to the data it 
presents, and many studies become stuck in the review process if their researchers are 
unable to return to the field to collect new data (Gephardt, 2004). In four of this 
dissertation’s five papers I had to return to a database after the review process to 
retrieve additional data. In two of the cases I also had to conduct new enquiries. 
 
The Empirical Material’s Databases 
 Databases are systematic collections of empirical material that are useful for 
researchers who need to deepen or extend their empirical data. Qualitative researchers 
often use them to collect background material when actually writing their papers. We 
used parts of a major database when composing papers one and two (Svensson, 2009). 
For paper three we used the database that I collected for my licentiate thesis 
(Svensson, 2007), which is also a major source of empirical evidence. We employed 
similar research designs for papers four and five, and therefore had similar ways of 
collecting the data for the two databases. 
 
 Papers one and two: Norrköping, an industrial city in 
decline. 
 I wanted to investigate knowledge-based regional development further, so we 
chose a case involving the recent establishment of a research university. I wrote an 
empirical description of the case and published it as a working paper (Svensson, 2009). 
I then created two separate cases for the different research questions that we posed and 
we wrote two separate papers. We selected a qualitative approach due to the need to 
describe the processes of changing to a knowledge-based strategy for urban renewal in 
paper one and of starting a cluster initiative in paper two. 
 From theory we identified such actors of importance as the university, regional 
industries, a research institute, entrepreneurs, and governmental agencies. I conducted 
more than 20 semi-structured, in-depth, 45-minute-to-two-hour face-to-face and 
telephone interviews with those on this list in 2008 and 2009. Table 8 in the appendix 
provides more information about them. I tape-recorded and transcribed them and 
provided the interviewees with copies of the transcriptions to check for factual 
mistakes. We supported the interview data with an extensive secondary data collection 
of research applications, applications for funds, and voluminous meeting notes. Table 
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9 in the appendix provides more information about these. 
 We collated the data and presented them to the key actors, then used their 
feedback to improve the in-depth interviews with other key actors, who were those 
who had been part of the establishment of the regional university’s key new campus 
from the outset. The most deeply involved people from the research institute and 
cluster initiative then helped us to improve the text about the commercialisation 
processes. After triangulating the interview data with the secondary data we presented 
the written draft to three key informants who checked for factual mistakes, ambiguous 
meanings, and the need for additional data. 
 As noted earlier, I had some pre-understanding of the specific empirical 
material. In 2006 I had conducted a study of three research groups within one research 
programme in Sweden, focusing on their knowledge and technology-transfer activities 
(Svensson, 2007). One of the research groups was part of a department of Linköping 
University (LiU) called the Institute of Technology and Natural Sciences (ITN), which 
was active in the emerging field of printed electronics. 
 
 Paper three: Eproper, a national microelectronic 
research programme. 
 We wanted to understand how research programmes work with knowledge and 
technology transfer issues. We selected a qualitative approach in order to describe 
these processes and to understand what factors were important. The relationships 
among science, technology, and innovation are highly complex, requiring a qualitative 
study in order to get empirical data that was as rich as possible. 
 We arranged interviews and meetings with research leaders in the three areas, 
complemented with visits to the research laboratory. I conducted the interviews in a 
semi-structured manner during three six-month periods, the first in 2003 and 2004, the 
second in 2005, and the third in 2007, when the programme had finished. The 
interviewees had different managerial levels within the Electronics Production and 
Packaging Engineering Education and Research (Eproper) programme, from PhD 
students to research leaders, who were professors, and board members from academia 
and industry. Table 10 in the appendix contains the details. We also supplemented the 
observations and interviews with such secondary data as internal and external written 
material and presentations and participated in several workshops in which industry 
partners and researchers met to discuss the need for research and the possibilities for 
applying research results in industry. We presented and demonstrated the research 
results from the Eproper programme to representatives from industry and venture 
capitalists at several of these workshops, had thorough discussions about how to 
commercialise those results with research leaders, and organised and participated in 
seminars about technology transfer, all of which activities were important for this 
study. We also undertook more meetings and informal interviews with these people 
during 2008 and 2009. 
 
 Paper four: Start-up companies’ first sales. 
 We wanted to study start-up companies’ first sales. We first conducted pilot 
studies of the two cases we had selected to pretest our conceptual framework. During 
the pilot studies we observed the companies from their founding to their first sales. We 
participated in meetings, shared information, and took part in formulating different 
versions of their business plans. We met with their founders, customers, board 
members, marketing managers, and R&D managers. 
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 In the second part of the study we continued our in-depth exploration of the 
two cases. Our unit of analysis was the first sale. This involved investigating when, 
how, and what factors were involved in obtaining each customer’s acceptance and in 
implementing the offering. We selected the respondents for the in-depth interviews on 
the basis of their being involved in the first sales and in the market and technology 
functions at different hierarchical levels in their organisations. Table 11 in the 
appendix presents the details. We interviewed those from the seller organisations first 
and then those from the customer organisations about their perceptions of the events. 
We conducted individual semi-structured interviews with two of the founders of each 
firm studied and their first customers, a total of 11 formal interviews. 
 As part of the pilot study for the second case we also participated in more than 
30 internal meetings and several of the actual sales meetings with the first customers. 
This means that most of the people involved in the company contributed to the case 
study. We also used such internal and external written material and presentations as 
business plans to supplement the empirical data.  
 
 Paper five: Two social-service innovations. 
 We made exploratory in-depth studies of two social-service innovation cases 
over time in order to reach an understanding of how users influence them. We based 
our selection of the cases to study on the age of the population, the innovativeness of 
the project, their results, and the availability of access to high-quality primary data. 
During the pilot studies we observed one of the projects from its founding and first 
expansion and the other from the expansion of its concept to other geographical 
locations. Through being involved in their parent organisation we participatively 
observed the two projects by meeting with the administrative people who assisted 
them. 
 In the second part of the study we continued our in-depth exploration of the 
two cases, their unit of analysis being the social-service innovation. This involved 
investigating when and how they created each new solution and what factors were 
involved in the process. We selected the respondents for our in-depth interviews on the 
basis of their having been involved in the innovations from the start. We conducted 
individual semi-structured interviews with the founders of each of the projects and the 
parent organisation. We also collected internal and external written material and 
presentations to supplement the empirical data. We conducted a total of seven 
interviewed with the four participants. Table 12 in the appendix presents the specifics. 
 
Confidence in the Findings 
 Yin (2003) noted that evaluating the quality of case studies involves 
determining their construct, internal, and external validity. Eikeland (2006) 
emphasised the importance of working toward increasingly greater validity in the 
social sciences. The more validity studies have the greater their impact both within 
academia and among practitioners. As Eikeland (2006) noted in regard to the word’s 
etymology, “‘Valid’ derives from Latin ‘validus’, meaning ‘strong’ or ‘powerful’. 
[Something is valid if it is] well grounded on principles or evidence, and able to 
withstand criticism or objection” (p. 197). 
 
 Construct validity. 
 Construct validity applies to establishing the correct operational measures for 
the concept being studied and is most important to bear in mind in regard to data 



 

 

46 

 

collection and composition. Police statistics, for example, are insufficient for 
determining if crime in a neighbourhood has increased because they merely reflect 
how much crime has been reported (Yin, 2003). 
 To circumvent construct validity problems, which are often the result of 
subjective interview information, for this dissertation’s five papers I interviewed both 
representatives of various levels of the organisations studied and other stakeholders. 
This increased the study’s validity by decreasing the likelihood of collecting the wrong 
data. We also complemented the data we collected with such other sources of evidence 
as documentation, archival records, interviews, and participant observations, all of 
which increased the study’s validity (Yin, 2003). We triangulated data for each case 
into one phenomenon based on the different data sources and corroboration. I also 
participated personally in the organisations studied for papers three, four, and five. 
This participatory observation method is especially fruitful for becoming closer to the 
underlying mechanisms in social interactions that are not archived or are difficult to 
discover in interview sessions. 
 The ability to put forward a chain of evidence increases both the reliability of a 
study’s information and its construct validity. The idea of a chain of evidence is that an 
external reader should be able to follow the research question to the empirical evidence 
to the final conclusions and judge the study based on this information (Yin, 2003). A 
clear chain of evidence is most pronounced in papers one and five. In paper five, for 
example, the research question asked how users influence social innovations, the 
empirical cases show how they did this, and the conclusion integrates these findings 
into a theory. 
 Participating in the organisations they are studying provides researchers with a 
better understanding of their underlying mechanisms and the small talk between their 
members and other stakeholders. We concluded for both papers four and five that the 
companies’ representatives being their founders and two of the authors having 
followed the firms from the start resulted in the studies achieving a high degree of 
validity. The triangulation of the data-collection methods also increased the likelihood 
of our finding the most important constructs for studying first sales and social 
innovations. Papers four and five’s pilot studies increased the final studies’ construct 
validity further (Yin, 2003). In order to cross-validate their data we triangulated by 
using semi-structured in-depth interviews, informal conversations, and archival 
resources (Yin, 2003). The comparison increased the possibility of distinguishing the 
independent variables, and the in-depth nature of the studies increased the likelihood 
of finding all the factors involved in the process (Eisenhardt, 1989; Yin, 2003). 
 We used semi-structured interviews in researching all five papers, as this 
approach is an especially useful tool when researchers know that something of interest 
has happened and want to understand how. It enables researchers to avoid missing any 
questions while simultaneously remaining open to information about how the 
interviewees perceive the phenomena and allowing them to illustrate the important 
constructs with their own words (Morse & Field, 1998). 
 
 Internal validity. 
 Internal validity is concerned with the research’s causal relationships and is 
therefore only a factor for case studies that aim to establish causality or to explain a 
phenomenon’s occurrence. Researchers create internal validity problems by 
concluding that factor X affects factor Y without even observing factor Z, which is 
what actually affects Y. Internal validity problems in case studies are often a part of 
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the broader problem of making inferences. Researchers, for example, often cannot 
directly observe events but instead must infer them from such data sources as 
documents and interviews, therefore leaving them open to question in regard to their 
validity (Yin, 2003; Eikeland, 2006). Researchers can increase their case studies’ 
internal validity with the use of such special tactics as pattern matching, also called the 
congruence method, explanation building, also called process tracing, addressing rival 
explanations, also called equifinality, and logic models (Yin, 2003; George & Bennett, 
2005).  
 In paper four, for example, we allowed the respondents to read our codified 
data to check for factual mistakes and to enable us to test our interpretations (Yin, 
2003). We also analysed the interview data in relation to our pilot study and 
conceptual framework using pattern-matching logic in combination with time-series 
logic (Garud & Van de Ven, 2002; Yin, 2003). We conducted the pattern matching by 
estimating the credibility of the various actors and activities involved in the first sale. 
 
 External validity. 
 External validity involves how applicable studies are to other cases (Yin, 
2003). Drawing more general conclusions requires finding other studies with similar 
active variables, called contingent generalisations (George & Bennett, 2005). Case 
studies generally aim to generate ideas and models and to describe and analyse in order 
to guide further studies. Generalisation, however, involves comparing active variables. 
In the Eproper case it was evident that it was a typical university research programme, 
so it would be reasonable to argue that its case study’s conclusions are likely to be 
applicable to most university research programmes in Sweden.  
 Multiple-case studies that study just two or three cases, such as this 
dissertation’s paper four and five, seek literal replication, which means producing 
similar results (Yin, 2003). Eisenhardt (1989) concluded that multiple-case studies 
should stop adding cases when their findings become saturated, and that researchers 
need to frame all case studies deeply in the theoretical literature to produce valid 
generalisations. 
 Researchers also need to separate their studies’ replication logic from the 
sampling logic that is part of such studies as those based on surveys (Yin, 2003). The 
main difference is that sampling follows statistical methods in order to provide 
confidence in their findings, but replication logic requires that findings be predicted by 
existing theory in order to enable generalisations about in what circumstances they are 
likely to apply. Studies four and five’s findings have broad implications due to their 
analytical generalisation through linkages with the theoretical literature (Yin, 2003; 
Siggelkow, 2005).  
 
 Reliability. 
 Reliability, which addresses whether other researchers conducting exactly the 
same research would have obtained the same results, is another means of evaluating 
case studies’ quality. Achieving reliability involves reducing biases and errors in the 
research. Researchers can minimise errors by utilising a structured approach that 
includes interview guides, a research design, and keeping recordings of interviews. 
Case-study protocols are guides to how to conduct case studies and assist researchers 
and external researchers to understand later how studies were conducted. 
 Case-study databases also increase reliability, as using many different sources 
of data collection, semi-structured interviews, and annual reports and other documents 
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minimises bias. Although being part of a project by employing interactive research 
might increase the likelihood of bias, it is also reasonable to argue that it could also 
strengthen the research’s quality, as it is yet another tool with which to collect the most 
accurate information (Yin, 2003). I consider that we achieved higher reliability in 
papers three, four, and five due to our involvement in the organisations and our 
following the programmes before they ended. Papers one and two involved first the 
publishing of an extended empirical case and the establishment of a database 
(Svensson, 2009). 
 
 Summary of confidence in findings. 
 Table 5 evaluates the validity and reliability of this dissertation’s five papers by 
noting the case-study tactics they employed. 
 
Table 5: Confidence in this Dissertation’s Papers’ Findings  
Tests Case Study Tactics 1 2 3 4 5 
Construct 
validity 

Multiple sources  
Chain of evidence 
Key informants review 

Yes 
Yes 
Yes 

Yes 
 
Yes 

Yes Yes 
 
Yes 

Yes 
Yes 
Yes 

Internal 
validity 

Pattern matching 
Explanation building 
Rival explanations 
Logic models 

 
Yes 

Yes  
Yes 

Yes 
 
 
Yes 

Yes 

External 
validity 

Theory (single-case) 
Replication logic (multiple) 

Yes Yes Yes  
Yes 

 
Yes 

Reliability Case study protocol 
Case study database 

Yes 
Yes 

Yes 
Yes 

 
Yes 

 
Yes 

 
Yes 

(Based on Yin, 2003) 
 

The Papers’ Processes 
 This section presents this dissertation’s individual papers in the order of 
publication. It presents the history, aim and research question, and division of work of 
each in the same order to make them easier to follow. Their bibliographic information 
appears at the start of this dissertation, and they themselves in the appendix.  
 

 Paper one. 
 The paper is based on the empirical findings in the working paper, Svensson, P. 
(2009) Establishing triple helix relationships: The case of PEA. HELIX Working 
Papers. Linköping University, Linköping. 
 
 Paper one’s aim and results. 
 Urban regions rise and fall and this affects such regional characteristics as 
population and income levels. Some regions decline when a dynamic industry change 
occurs, such as Detroit’s experience when the US automobile industry declined, but 
some regions have been able to renew their industrial bases and regain economic 
momentum. 
 This longitudinal study of an urban renewal strategy had the aim of 
understanding how this process unfolded in Norrköping, Sweden. We therefore asked 
the research questions, (a) who are the main actors involved in Norrköping’s hybrid, 
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knowledge-based regional redevelopment strategies and in what ways did they 
collaborate, and (b) what were the core activities of their early-stage, hybrid, 
knowledge-based regional redevelopment effort? 
 We found several core activities and forms of collaboration among the main 
actors. Figure 3 details this. These findings were related to similar phenomena found 
either in the theoretical literature or in other empirical findings. The development of a 
consensus space among the municipality’s leadership, the regional university, and 
local industry were evident. This led to the fast-tracking of the region’s ability to reach 
a critical mass of research capabilities in alignment with the existing knowledge base. 
The formalised consensus space also became a platform for different actors and led to 
bottom-up do-it-yourself initiatives to fulfil the region’s knowledge-based 
development strategy. The finding of how the consensus space worked as a part of 
initiating and implementing a new strategy for the renewal of an industrial city 
contributed to the existing literature. 
 
Figure 3. Norrköping’s Renewal Process  
Time 
period 

Main actor or actors 
involved 

Core activities Outcome of 
activity 

Start of 
the 
1990s 
 

Norrköping Municipality 
Board (decision-making at a 
high level) 

Responding to an 
economic recession, 
changing the 
redevelopment strategy 

A new strategic 
document that 
opened up the 
municipality’s 
renewal 

Mid-
1990s 

Loosely coupled working 
groups representing the 
Norrköping municipality, 
the regional university, the 
national government, and 
local industry (decision-
making at a high level) 

Writing a strategic plan 
for a new campus, 
creating alliances and 
consensus with all 
triple helix actors, 
benefiting from the 
established regional 
university 

Realising the 
strategic 
document and 
attracting the 
necessary 
resources 

Late-
1990s 

Campus Council of people 
from the regional university, 
Norrköping municipality, 
and local industry (decision-
making at a middle level) 

Starting up the new 
campus within the 
regional university’s 
organisation, 
mobilising knowledge 
and resources to 
facilitate research 
activities 

A profiled 
campus within 
the regional 
university that 
is anchored in 
the local 
community 

2000-
2008 

Campus Council and such 
intermediaries as the 
science park, business 
incubator, and research 
institute (decision-making at 
middle and low levels) 

Stimulating innovation 
and entrepreneurship 
through facilitating the 
commercialisation of 
academic research 

High-level 
applied 
research, 
emergence of 
business 
opportunities, 
financing new 
ideas and 
cluster 
initiatives 
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Paper one’s division of work. 
 I collected the empirical data from primary as well as secondary sources. My 
supervisor, Magnus Klofsten, and I discussed whom it would be appropriate to 
interview and then set up the research design. We presented an early version of the 
paper at the Triple Helix Conference in Glasgow in the summer of 2009. For this first 
draft of the paper our colleague Anna Bergek contributed some comments. Professor 
Henry Etzkowitz, a member of the advisory board of the HELIX Excellence Centre, 
also commented on it in the autumn of 2009. He provided input on the empirical data 
that I had collected and offered some suggestions for what else would be of interest to 
know about Norrköping. We invited Professor Etzkowitz to be the paper’s co-author, 
he accepted, and we reworked the paper during the winter. In February it was accepted 
for the European Regional Science Association Conference 2010 in Jönköping, 
Sweden, and in April the journal European Planning Studies accepted it with minor 
revisions. In June it accepted it and put it on the publication list. 
 
 Paper two.  
 This paper is based on the empirical findings in the working paper, Svensson, 
P. (2009) Establishing triple helix relationships: The case of PEA. HELIX Working 
Papers. Linköping University, Linköping. 
 
 Paper two’s aim and results.  
 This paper explores how a new knowledge base centred on an emerging 
technology can spill over into the surrounding environment. Using a qualitative 
approach, it presents an in-depth case study of a Swedish urban region in order to 
explore who the actors are, how they have collaborated in the process, and what the 
outcomes have been. It discusses the impact of a regional collaborative strategy and 
bottom-up processes. It found a distinct difference between supportive and operative 
actors in relation to the creation of economic output, which has theoretical and policy 
implications. It concludes by categorising different bottom-up commercialisation 
processes. The research question is, how did the region exploit the knowledge base in 
regard to solution capabilities and problem information?  
 The findings indicated that the companies established based on the new 
technology are in distinct categories in regard to their origins. Table 6 illustrates this. 
The origins seem to be of relevance to what skills the start-ups have had. The company 
generated by the problem information of an external entrepreneur, for example, has 
considerable business skills but needed to acquire knowledge about the new 
technology in order to create a solution. 
 
 Paper two’s division of work. 
 I collected the empirical data and wrote the paper. I presented the first version 
of it at the High-Tech Small Firm Conference in Twente, Netherlands on 27-28 May 
2010. At the conference I received an invitation to send the paper to the editors of the 
book Entrepreneurship and Technological Change, Edward-Elgar Publishing, who 
accepted it with minor revisions in August 2010. I discussed how to construct the 
research design with Professor Klofsten and his comments helped me with some 
aspects of the paper. He also gave me such advice on methodological matters as to 
validate the findings by letting some of those being interviewed to check the text. I 
also received valuable comments from the editors of the book. 
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Table 6. Analysis of Initial Economic Output 

Technology transfer 
modes 

Origin and opportunity Companies 

Externally generated 
entrepreneurs 

Identification of 
problem needs  

Neoplex 

Internally generated 
entrepreneur 

Converting solution 
capability into a search 
for applications 

Inorel, Soleve 

Licensing agreements 
 
 

Research institute with 
technology-transfer 
capability 

PEAB, a Japanese 
company, StoraEnso 

Spinoff from the research 
institute 

Closeness to activities 
of the research institute  

Webshape, 
Paperdisplay 

 

 Paper three. 
 
 Paper three’s aim and result.  
 This paper’s findings show two distinctly different rationales in the iterative 
process of capitalising on science. The first is the academic loop, in which university 
scientists produce science through the motive of scientific inquiry, which results in the 
free dissemination of the research. The second involves the creation of useful 
technology by such actors as companies and entrepreneurs in order to make a profit, 
which may or may not include the scientists. This study concludes that these rationales 
are different because different motives, incentives, skills, and activities propel their 
activities. Some scientists also possess commercial skills and understand and are 
motivated by its rationale. 
 
 Paper three’s division of work.  
 To complement the first two papers I decided in December 2009 to convert 
parts of my licentiate thesis into a paper. I asked Assistant Professor Anna Öhrwall 
Rönnbäck to participate as co-author. We had started the study together in 2005 and 
presented a first draft of a paper at the Research in Entrepreneurship and Small 
Business (RENT) XIX conference in Naples, Italy in November 2005. I then used that 
paper in a doctoral course called Academic Writing in English in the autumn of 2009 
and came to the conclusion that it would fit into this dissertation. 
 Assistant Professor Rönnbäck and I had participated in the Eproper research 
programme to see if any possibilities of commercialising its academic findings were 
present. During that participatory research we started to collect secondary data and 
prepare for a scientific study. I later interviewed several of the main people 
participating in Eproper, wrote the empirical case study, and provided the theoretical 
frame of reference for the licentiate thesis. Assistant Professor Rönnbäck provided 
crucial inputs into the study, and we converted the thesis to a paper format on an equal 
basis. The paper is still a work in progress, but we received a thorough review from 
our colleague, Professor Christian Berggren. We are now in the process of 
implementing his comments. 
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 Paper four. 
 
 Paper four’s aim and result.  
 Knowing how new-venture companies emerge and become established in a 
market is essential for understanding economic growth and regional development. One 
of the most important aspects of the process of starting up a company is to sell to the 
first customer. First customers help to define start-ups’ offerings, create confidence 
internally and externally, and are vital reference customers for future sales. Theory and 
personal experience pointed to the importance of social relationships as a factor for 
increasing new ventures’ credibility. We therefore aimed to investigate how external 
stakeholders influence the first sale of technology-based business-to-business new-
venture firms. 
 We found that the new-venture firms’ activities for establishing credibility 
were crucial for enabling them to use such other competences as closing and 
operations activities. Figure 4 illustrates this. The multilevel relational networks of 
such external stakeholders as board members, furthermore, were the single most 
important factor for establishing credibility between sellers and buyers. In one of the 
cases the right board member, who was also an investor, decreased the time to market 
considerably and also provided a platform for long feedback discussions with the first 
customer. Figure 4 is a model of our findings, with the most important constructs in 
boxes in chronological order, which was also the order of importance, as the process 
started with credibility, moved to the closing activities involved in reaching an 
agreement between the seller and buyer, and then to the activities of delivering the 
service, product, or product and service. The study also found that the further 
integration of traditional marketing theory and entrepreneurial theory is desirable. 
 
Figure 4. First-Customer Activities 
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 Paper four’s division of work. 
 In 2009 I renewed my cooperation with Associate Professor Jakob Rehme. In 
2005 he, Assistant Professor Christian Kowalkowski, and I had conducted a study of 
how people’s credibility affects firms’ first sales. We had conducted a multiple case 
study and selected two cases in which we had participated. I presented the first version 
at the IMP conference in Phuket, Thailand. In 2009 Rehme and I reworked the paper 
and sent it to the International Journal of Entrepreneurship and Innovation. I 
conducted some of the interviews together with Assistant Professor Kowalkowski and 
Associate Professor Rehme. I had participated in one of the cases and therefore had the 
overall responsibility of understanding and writing that case. Associate Professor 
Rehme and I have discussed every detail in the paper together and it is therefore 
difficult to provide a detailed specification of who did what. It would, however, be fair 
to say that I had the major responsibility for finalising the paper. We have also 
implemented the comments we received from the journal’s reviewers. 
 

 Paper five. 
 
 Paper five’s aim and results. 
 This paper uses case studies to address the sources of social innovation, which 
is a major contributor to economic growth and welfare services. Social innovations are 
major innovations that change society, an example being the emergence of the first 
venture capital firm in the Boston area. Following the findings of user-innovation 
research in the commercial sector, we wanted to contribute both to the broadening of 
user innovation theory and to a deeper understanding of the sources of social 
innovations. Our research question therefore asked how users influence social-service 
innovations. 
 We found that socially excluded groups, who were the users, formed social 
networks themselves in order to solve some of their problems. They based these proto-
organisations on solving the issues about which only they, because of their tacit 
knowledge of their problems, had full information. 
 An organisation’s project leaders, who were included in society, later 
discovered these proto-organisations. This link to an organisation that had resources 
made it possible to scale up these social-service innovations and professionalise them. 
The internal legitimacy within the groups, however, helped to diffuse the social 
projects and make them attractive to potential users of their services. We also found 
that superior problem and solution knowledge enhanced their ability to do this, that 
their legitimacy with other potential users was an important factor for their 
innovations’ diffusion, and that the legitimacy of the new social service’s operators 
with other stakeholders was important for acquiring resources for their projects. This 
contributes to the understanding of the management of social innovations using the 
established theoretical framework of user innovation.  
 Before this study the sources of social-service innovations had generally been 
seen as experts and legal changes. This paper, however, has shown how users can 
influence social-service innovations similarly to the processes found in commercial 
product and service innovations.  
 
 Paper five’s division of work. 
 In 2006 I assisted the leadership of a Stockholm non-profit organisation called 
Fryshuset. In 2009 I recalled their close cooperation with their users, and at that time I 
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wanted to understand how social innovations emerged and to see if this could 
contribute to user-innovation theory. I therefore asked Fryshuset if I could conduct a 
study of two of their successful social projects. I already had an understanding of the 
empirical material. 
 I presented the idea for this study to Professor Lars Bengtsson and together we 
decided on a research design. I collected the empirical data and wrote a draft of a 
theoretical chapter. Professor Bengtsson then provided substantial input for every 
aspect of the paper. We later wrote the analytical and conclusion chapters together. We 
put my name as first author, as I had initiated the study, conducted most of the data 
collection, and had the lead role in the writing of the paper. During this process we 
received feedback on the paper from Professor Eric von Hippel. Professor Bengtsson 
and I did follow-up interviews and presented the preliminary findings to Fryshuset’s 
leadership together. We then made some improvements to the paper and submitted it 
to the Open and User Innovation Conference at MIT for presentation and then to the 
Journal of Social Entrepreneurship for review. After some minor revisions the journal 
accepted it for publication. 
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4. Analysis 
 This chapter compares and analyses the empirical material from the five 
papers. Table 7 summarises this analysis in regard to this dissertation’s two research 
questions, which ask (a) how a new scientific knowledge base becomes established 
and exploited in a spatial context, and (b) how people create and diffuse innovations in 
a social and spatial context.  
 
Table 7: Dissertation Papers’ Research Question Analysis  

 How does a new scientific 
knowledge base become 
established and exploited in 
a spatial context? 

How do people create 
and diffuse innovations 
in a social and spatial 
context? 

Paper one: The 
Norrköping way 

Institutional 
entrepreneurship; the 
alliances and consensus 
space create synergies  

 

Paper two: Endogenous 
technological change 

Different types of origin of 
innovation; external and 
internal entrepreneurs 

Sticky information; 
solution and problem are 
essential 

Paper three: National 
research programme 

Organisation and 
establishment of 
programme; barriers to 
commercialisation 

Technology push; 
networks allocate 
resources 

Paper four: Credibility-
driven entrepreneurship 

 Relationships affect 
credibility; relationships 
affect the rate of 
diffusion 

Paper five: Social-service 
innovation 

Self-organisation due to 
common problem; users 
have much legitimacy 

Scaled up by a 
professional 
organisation 

 
 
Institutional Change as Constructed Advantage 
 Norrköping municipality’s leadership had a major problem. The city had gone 
from Sweden’s second most populous to its tenth within a century. It had lost most of 
its industries and its leadership was trying to convince the national government to 
provide replacement jobs. Some governmental agencies did locate there, but that only 
stopped the city’s decline for a short while. 
 Then Norrköping’s leadership conceived of a possible solution in the early 
1990s. They decided that the city needed more educated people and more small firms 
in order to be less dependent on a couple of major companies working in a few 
industries. They had observed similar development strategies in the neighbouring city 
of Linköping and various other places in Sweden and abroad. Their first step was to 
build alliances with top-level local actors from the private sector and the regional 
university in Linköping and simultaneously start to court the Swedish government by 
explaining how Norrköping wanted to create a new future through higher education 
and entrepreneurship.  

Furthermore, the alliances that the municipal leadership in Norrköping had 
built later were formalised into joint committees that initiated such regional 
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development activities as industry-sponsored professorships and various individual 
initiatives based on local knowledge. Taking part in the joint committees empowered 
their members to participate in developing the strategy for campus development and to 
become the new organisations’ local ambassadors. 

These joint committees later became a formal council, the Campus Council, for 
discussing the new campus’s strategy and activities. Due to the close cooperation 
among the triple helix actors involved the regional university’s knowledge base was 
closely complementary to the city’s existing industrial base.  

This common opportunity of the new knowledge-base led to discussions 
involving various people and organisations. This led to closer social proximity and a 
greater degree of interaction among them, thereby also decreasing their cognitive 
proximity (see Boschma, 2005). This ability of the triple-helix actors to close their 
cognitive and social gaps is what made consensus possible. 
 Paper five’s empirical data reveals a similar change process but managed by 
bottom-level actors. The social-service users understood each other’s problems, 
organised themselves, and developed new solutions that benefitted the few participants 
involved in that particular project. Entrepreneurial people from the non-profit 
organisation Fryshuset discovered these projects. Fryshuset’s social entrepreneurs 
provided support with such resources as project leaders, administrative and financial 
assistance, and professional advice to make the new social service sustainable. 
Fryshuset had also already established legitimacy with such other actors, as financiers 
and politicians, who could affect the new social project’s sustainability and 
development. A pattern therefore emerged in both of paper five’s cases in which users 
self-organised new social-service prototypes and then developed these prototypes into 
sustainable social innovations in alliance with experts and the supporting organisation. 

Both the cases of Fryshuset and the case if Norrköping show similar features as 
how such innovation communities as open-source software projects operate (von 
Hippel, 2005; Lakhani & Panetta, 2007). Those participating have different sets of 
skills and when they commit themselves to a project or strategy they use these unique 
skills in order to help. The new practise is formed through an iterative process between 
problem information and solution creation (see Tyre and von Hippel, 1997). 
 These changes in regional development strategy and social services are both 
examples of changes in social practices. They are examples of how groups of people 
change their normal practises because of a deep understanding of their problem and a 
belief in a solution. The ways that the problem holders built alliances with other 
stakeholders are also similar in the three cases.  
 As noted earlier, in both Fryshuset cases the users themselves have had the 
experience, legitimacy and relationships to start changing the manner of working with 
people in these socially excluded groups. This is different to the approach of academic 
experts who observe social problems and conduct research. They are likely to conduct 
solid normative research and find ideas of what is likely to work, but a need also exists 
for understanding the available solution capabilities in order to create successful social 
innovations. The users also use their superior knowledge of group processes. Solutions 
based on their knowledge are more likely to receive serious attention and serious effort 
from the social-problem group involved than ones from outsider social workers. There 
is evidence that even if experts find need for social change and the mechanism of 
underlying problem, it is the users themselves that have tacit knowledge and social 
networks that make the change possible. This is most probably true for the regional 
development process of Norrköping as well. This supports DiMaggio (1988) and 
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Maguire et al.’s (2004) conclusion that institutional entrepreneurs change existing 
practices and institutions by creating alliances internal and external to their 
organisations. The empirical findings also show that institutional entrepreneurship 
theory is of relevance to understanding endogenous regional development processes 
and bottom-up change in social practises. 
 One difference that can be observed between the cases, however, is in the role 
the problem holders. Norrköping’s leadership was the actor that was mainly 
responsible for the city’s future development. It would have been much more difficult 
for an ordinary Norrköping citizen to provide the impetus for its economic turnaround, 
as its leadership had full problem information, the best solution capability, and the 
regional positions that gave them access to and legitimacy with crucial contacts in 
academia, the public sector, and private businesses. Their solution capability, 
furthermore, was closely connected to their roles as municipal leaders. This means that 
in social change processes the social roles of individuals or groups and their 
organisational positions matter. 
 This dissertation therefore concludes that it is meaningful to compare changes 
in social practices in fields as diverse as social services and regional development. It is 
also important to understand the roles of the problem holders, as they tend to have a 
deep understanding of the problem information in a real-life setting and to understand 
what solutions are possible in that specific setting.  
 
Knowledge-Creation and Barriers  
 R&D organisations that create new knowledge can be large companies, 
research institutes or universities. Universities as increasingly an especially important 
organisations for invigorating stalled economies (Audretsch et al., 2005; Etzkowitz 
and Klofsten, 2005). Examining the impact of a research university establishment on 
the regional economy of Norrköping suggests that the research university has specific 
characteristics. The mechanism of self-generating external resources of a university 
department infuses new external funds to the knowledge-generating capabilities of the 
region. In addition, the academic research department was crucial for the attraction of 
the research institute. It is not probable that a research institute attracts a university 
department to establish in the vicinity.  

The research institute Acreo was searching for larger facilities, which it found 
in Norrköping. The regional university LiU had established a campus in Norrköping in 
1997. Due to the city’s industrial heritage within the electronics industry involving 
Ericsson and Phillips it located its ITN, which included electronic design, in 
Norrköping when the new campus was established. The need to increase activity at the 
new campus and the synergistic effects of combining the ITN’s and Acreo’s human 
resources and special equipment were the main reasons for the move. The university’s 
vice chancellor joined with the municipality’s board to arrange for Acreo to move to 
the new campus. The transfer and upgrade of facilities received grants from the 
municipality and from VINNOVA, which recognises the advantage of collaboration 
among regional actors, not only by making it a requirement for funding but also by 
establishing helpful prices to facilitate regional efforts establish collaboration as part of 
their redevelopment processes. 

This means that the research university is a knowledge-creating organization 
that has the potential to attract both research institutes and R&D departments of large 
companies. The latter has not yet happened in Norrköping but a lot of interest and 
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cooperation from multinational companies are in place. The university also attracts 
students that have a special interest in a particular knowledge area to the region. 

In Norrköping the established campus of the regional university became 
important for academia, industry, and government due to initial process. The council 
that was created for managing the campus became a vital arena for discussions and 
meeting among the different actors. The university in this case has a cohesive effect on 
the region. These effects have been found in other studies but then been attributed the 
public seminars that are common within academia (Lester, 2005). 

The barriers to the commercialisation of academic research are found to be 
organisational structures, university policies, negative attitudes among faculty and 
university administrators toward the commercialisation of research, and a lack of 
incentives (Carlsson et al., 2009). Paper three reported how senior researchers 
preferred to stay at the university rather than start up a company, and that some junior 
researchers did not have the social networks in place to obtain access to capital or 
other resources. 
 The senior researchers indicated that they had spent their careers within 
academia and planned to continue to do so and were not keen on playing the role of 
business executives. They did indicate, however, that they would be interested in 
commercialising their findings if they could stay in academia and be co-founders and 
help a company start up or just license their intellectual property rights. The 
observations in the Eproper case suggest that the barriers to commercialize are 
different for actors depending on their experience, position and the institutional setting. 
 The researchers at Eproper had many business ideas and a great willingness to 
commercialise, but their environment did not facilitate their learning of commercial 
skills or their matching themselves with those who had complementary skills and 
resources. The forming of relationships and social networks and decisions in regard to 
actions led to the cooperation between large companies and the researchers that 
resulted in the establishment of the research programme. Thus, another barrier was the 
inadequate nature of the researchers social networks that was partly because of how 
Eproper was set up. Prior research has how the socio-institutional setting of the region 
matters (Cooke et al., 2007; Carlsson et al., 2009).   
 Acreo moved into the same building as the ITN and shared its microelectronic 
laboratory. The two organisations then started to work together with the new 
technology. Local actors worked to reduce knowledge-filter barriers and mobilised 
resources for doing so. They dedicated these resources to facilitating the 
commercialisation of an emerging technology and used them to create both local and 
international networks, a prototype factory, and a meeting place for the regional actors 
involved. 
 This was similar to the processes involved in the development of Silicon 
Valley initiated by Stanford University’s then-Dean of Engineering Frederick Terman. 
One of the first changes in practice was the encouragement of closer cooperation 
between Stanford University and technology-based industry. Terman continued his 
transformation of the regional practices in relation to the university and industry and 
made three institutional changes in the 1950s, the establishment of the Stanford 
Research Institute, the opening of its classrooms to local companies, and the 
establishment of Stanford Industrial Park (Saxenian, 1994). In Norrköping it was 
instead the municipal leadership that initiated the long-term change, resulting in 
synergetic effects among industry, the municipality, and the university that created 
capabilities and common assets unique to the region. 
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 Paper two showed how the research institute was instrumental in establishing 
relationships with the packaging industry. A dialogue arose in a meeting between 
representatives of established industry and researchers. The researchers received 
industry input about how the existing packaging technology worked, and the new 
possibilities that printed electronics creates inspired the industry’s representatives. The 
newly founded municipal fund, for example, assisted with monetary resources and 
demands that the new technology search for applications and market relationships. 
Printed electronics technology emerged in the late 1990s from a microelectronics 
research institute and expanded through collaboration among regional actors. This 
technological change led to several attempts to innovate. These possibilities did not 
occur in Norrköping prior to the regional creation of new technology and therefore 
have the potential to be a new knowledge base that creates growth. Norrköping has 
been able to gather unique assets in the new technology.  

An actor’s role in a specific context has implications for such factors as 
legitimacy, social networking, and access to resources. Actors with roles that have a 
mandate to perform a specific process can invite other participants to join them and 
thereby empower them to take their own initiatives within the process. This can also be 
accomplished by constructing new alliances and organisational arrangements. This 
lowers barriers to participation and increases the likelihood of obtaining the benefits of 
the democratisation of innovation (von Hippel, 2005). These insights seem to be 
similar in institutional, social, and commercial settings. Various companies that 
practise state-of-art innovation processes also make an effort to lower the barriers to 
participation. As a social-service provider organisation, Fryshuset has embraced new 
ideas and given the users and project leaders a platform from which to work. This 
environment has attracted people with ideas and encouraged them to scale up their 
ideas in an entrepreneurial way, thereby expanding the entire organisation.  

Organisations can enhance their efficiency by directing some of their 
innovation efforts into empowering innovative actors. The legitimacy they establish 
with programme participants enables the testing of new methods and new 
organisations. This means that the institutional setting has generated entrepreneurial 
capital (Audretsch & Keilbach, 2004). 
 
Entrepreneurship and its Sources 
 Only a few ways exist to exploit findings in science and technology emerging 
from research universities. These might be divided into commercialisation through 
licensing, generating start-up companies and knowledge transfer activities (Sharma et 
al., 2006; Svensson, 2007). All of these are present in Norrköping. These three 
processes of exploitation are entrepreneurial activities that involve new combinations 
of knowledge (Swedberg, 1994; Klofsten and Jones-Evans, 2000)  

Furthermore, the central idea of knowledge-based regional development theory 
is that knowledge bases create new business opportunities due to mixing unique 
solution capabilities with entrepreneurial forces within either established firms or new 
entrants (Ardichvili et al., 2003; Eckhardt & Shane, 2003; Holmen et al., 2007). 
Creating an innovation also requires a problem or market need. This phenomenon on a 
regional level involves local search networks that increase in importance when firms 
find innovations outside their boundaries and entrepreneurial activity is the basis for 
regional growth (Saxenian, 1994; Chesbrough, 2003; Audretsch & Keilbach, 2004). 
 Paper two reported how the founder of a start-up firm called Neoplex, which is 
based on the emerging printed-electronics technology, said that his idea started out as a 
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need identified by a major incumbent firm in the Swedish gambling industry. The 
identified problem was that its retail partners had seen an increasing share of gambling 
revenues migrating from the physical world to online services. The retail stores’ 
representatives were concerned about the decreasing market for a product from which 
they not only made considerable profits, but which also attracted customers into their 
stores. 
 Neoplex’s founder had worked as a business-development consultant and 
started to search for a new technology that might bring customers back into the stores. 
His search led him to printed electronics, and he learnt that Acreo in Norrköping was 
one of the leaders in the field. He therefore initiated some meetings with Acreo in 
order to discuss the possibility of using their technology for new gambling and lottery 
products. 
 Neoplex’s founder had knowledge of a problem area in a specific large 
industry and the tacit knowledge of how that industry operates. It would have been 
nearly impossible for Acreo’s representatives to have had this understanding because 
they had no personal contact with that particular industry then. This is an example of 
how open innovation processes are applicable to the commercialisation of science and 
technology and how the tacit knowledge of business opportunities in the market 
merges with the knowledge of the possibilities of new technology (von Hippel, 2005). 
It conforms with Ardichvili with colleague’s  (2003) model of the different origins of 
innovations (see Figure 2). Neoplex originated from a commercial problem and later 
found a possible solution in the new technology of printed electronics when 
manageable geographical proximity enabled the establishment of a social relationship 
between the problem-holder Neoplex and the solution-provider Acreo in Norrköping. 
Neoplex’s founder told Acreo’s representatives how he wanted the technology to 
perform, but he had to develop a thorough understanding of the inner workings of 
printed-electronics technology in order to be able to make rapid prototypes based on 
both it and the problem information. Transferring such sticky information about the 
solution capability required collaboration between them and the cognitive proximity 
decreased (Tyre & von Hippel, 1994; Boschma, 2005). 
 Neoplex’s founder also acquired a deeper understanding of the gap between 
businesses’ commercial culture and universities’ research culture. He perceived the 
research institute to be a highly professional organisation, although some 
misunderstandings did occur during technology development discussions due to 
differing expectations. Attempting to describe these differences, he said that he 
thought the problem lay in how different cultures set priorities during a development 
process. He said further that for the business community it is the end product that 
counts, but for the research community it is discoveries, articles, and how to satisfy 
research financiers that matters. The different institutional settings of university 
researchers and commercial actors influence not only their individual behaviours but 
also how they collaborate across their institutional borders. This is in line with the 
organizational proximity that Boschma (2005) proposes. However, it is not only the 
organization but the institutional environment and culture they are a part of that is 
different. 
 In the case of Eproper we saw that the researchers had solution capability and 
that some even had relevant networks for prototyping. The ideas, however, were 
mostly technology-push oriented and had not been confirmed by any market actors, so 
the problem information was therefore missing. Some of the researchers did seem as if 
they had found better solutions to already-defined problems, however. Having the 
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ability to create an innovation that improves an existing product or service could 
therefore be a shortcut to gaining problem information. 
 Paper four’s two cases started from opposite sides, one being market oriented 
and the other technology-push oriented. The firm Aleph had a technology that could be 
used for many different applications. They simply used the tested technology to solve 
an existing problem, but the customer testified that they actually solved another 
problem that was of more importance to it. This is an example of a technology-push-
oriented firm only becoming aware of its product or service’s benefits when customers 
start using it. Before that they have only guesswork. This can also make it hard to sell 
to the first customers, as the firm’s representatives could be emphasising the wrong 
qualities of the offering in addition to the other first-sale obstacles. In Aleph’s case, 
however, the credibility bridge that the investors provided made it possible to 
configure the solution with the real problem. The start-up company Beth, however, had 
good knowledge of the market and the problem the firm wanted to solve. They also 
understood the importance of creating the solution in close collaboration with their 
first customer. 

Paper five’s project leaders gained a deeper understanding of the underlying 
social problems involved through close interaction with their projects’ participants. For 
example, Single Mothers’ project leader reported, “I had been in the same situation 
when I was a child and could easily understand the root of the problem” (translated 
from Swedish). The Easy Street project’s leader based Easy Street’s operations on the 
same method as the Non-Fighting Generation’s, and also asked many of the same 
people to participate. At that time he understood how the young criminals related to 
each other and how street cred becomes established. As noted earlier, Fryshuset’s 
alliances with established social actors were necessary for implementing the social 
innovations, as their user-entrepreneurs lacked the energy, networks, and knowledge 
required to organise their social innovations into sustainable projects. 

All five papers provide evidence of entrepreneurial activity, although it is 
possible to distinguish between institutional, social, and commercial entrepreneurship. 
The concept of actors or teams acting as agents in arenas changing the established sets 
of rules is similar in the different settings. Institutional and social entrepreneurship are 
often about changing how people relate to each other and how they organise their 
common activities. This dissertation therefore notes that the entrepreneurial actors in 
its cases’ different settings all took risks, both financial and reputational, and they all 
built alliances with external stakeholders in order to achieve their goals. 

As Drucker (1999) noted, “Entrepreneurs need to search purposefully for the 
sources of innovation, the changes and their symptoms that indicate opportunities for 
successful innovation. And they need to know and apply the principles of successful 
innovation” (p. 17). Schumpeter’s new combinations of knowledge are apparent in all 
the innovation processes that the five papers describe. In addition to these, according 
to Schumpeter, entrepreneurship consists of the leadership of action (cited in 
Swedberg, 1994). This conforms with Cooke et al.’s (2007) observation that unique 
knowledge in a region is the basis for new innovations and knowledge-based regional 
development. 

What is apparent in these examples of commercial, social, and institutional 
entrepreneurship is that innovation and entrepreneurship are two different 
mechanisms. Often the new practice or commercial innovation has been conceived 
elsewhere before an entrepreneur or entrepreneurial team takes it up. Paper five makes 
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the valuable observation that users can self-organise innovations before those with the 
appropriate networks, skills, and legitimacy scale them up. 

 
Networking and Aspects of Proximity 
 Both companies in paper four’s cases worked as entrepreneurial teams and in 
close cooperation with external stakeholders to make success happen, as 
entrepreneurial activities are embedded in social networks (Cooke, 2007a). Each 
company managed to attract a suitable investor who actively assisted them, and this 
alliance become crucial during their initial stage. This supports the recent findings that 
informal investors are an important source for regional development (Jones-Evans & 
Thompson, 2009), and that associations for ethnic minorities some regions have 
created networks between entrepreneurs and informal investors that are essential for 
the growth of new businesses (Saxenian, 2006). 
 As also noticed in the paper four’s cases, establishing credibility with 
stakeholders is of utmost importance for start-up firms, and their greatest resources for 
accomplishing this exist initially within their entrepreneurs themselves (Birley & 
Norburn, 2005; Sanner, 1997). However, the credibility is easier established in some 
environments. A mutual belief and trust in the mutual benefits of political and 
economic activities among different actors seems to be the catalyst for regional growth 
(Cooke, 2007b) 
 Both cases in paper four had new market offerings, but one of the first 
customers indicated that the offering’s benefit that the firm promoted was not as 
revolutionary as the entrepreneurs claimed, and appreciated one of its other benefits 
instead. This implies that it is the users’ perceived benefits of the new offering that 
define what type of innovations they are. The closeness of social proximity or the 
amount of social capital facilitate for a free flow of information between the first 
customer and the innovator.  

Paper four’s new-venture firms also needed credibility, which they earned 
through social, technical, commercial, and operational activities. The ownership of the 
two companies and their investors’ social and business networks overwhelmingly 
determined their new ventures’ credibility. Aleph’s investor influenced the first 
customer in a subtle way, as the customer never questioned the seriousness or long-
term plans of the venture and instead concentrated on the benefits the new product 
could provide. New ventures conduct the activities that define their credibility during 
the first phase, and these activities are essential for reaching a contract. 
 It is important to understand, however, that establishing credibility does not in 
itself lead to a contract and a first sale; new ventures also need to work on their closing 
activities. Without proper fulfilment processes, which are the operational activities, 
firms are unlikely to complete a second sale. This relates to how knowledge-exploiting 
organisations and individuals in clusters are potential change agents. The easier access 
people with ideas have to people with credibility and the amount of entrepreneurship 
capital they have seem to affect the dynamics of regional innovation processes 
illustrated in Figure 1 (Norburn & Birley, 1985; Audretsch & Keilbach, 2004).  
 

Furthermore, in one of paper four’s cases the first customer explicitly 
explained that he bought the innovation because the perceived benefits and not because 
the relationships to the start-up’s investor. However, the relationship to the investor 
was crucial for listening to the start-up’s proposal. Cooke (2007a) indicated that social 
networks might provide entrepreneurs with the means to meet certain people, but they 
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still have to make the sale. Social relationships are entry-tickets but do not guarantee 
deals. Still, in the initial stages the credibility of the entrepreneur’s social network 
could be sufficiently vital to determine what market to target, and social networks can 
also provide valuable information that is impossible to obtain otherwise. 
 As earlier noted, users have greater legitimacy as the implementers of new 
social services with their social-problem groups than outsider social workers. This is 
due to their social networks and legitimacy. Their backgrounds in the groups increase 
their legitimacy because they are part of the street culture. Users are important not only 
for prototype development but also for the subsequent diffusion of the prototype. This 
was especially the case with Easy Street, for which the hosts’ street cred was central 
for the project’s implementation. The users were also an intrinsic part of the services 
that the project provided, which is a unique feature distinguishing social innovations 
from others.    
 
Return to the Research Questions  
 How does a new scientific knowledge base become established and exploited 
in a spatial context? Mobilising the resources for a scientific knowledge base in 
Norrköping involved a joint collaborative project by the triple-helix actors of 
academia, the public sector, and private business. The leadership of one of the triple 
helix actors took the initiative and built alliances and a consensus space so that other 
actors in different sectors and on different levels could become part of the 
development process and take their own initiatives. These initiatives have often had 
synergistic effects from which both the initiator and the development process have 
gained. The research university eventually began self-generating new resources and its 
researchers began cooperating with people from industry. Leadership is crucial for 
regional change, and the nature of the leadership involved in social change affects its 
speed and level of diffusion.  
 The barriers to knowledge-intensive innovations are both institutional and 
organisational. Lowering these barriers increases the amount of innovation that can 
take place. The initiation of research programmes leads to the establishment of social 
networks involving the private sector and academia and consequently of the 
programme’s activities and goals. The inclusion the operation of national research 
programmes shows the complex nature of regional development. Lacking the ability to 
use a new technology can also hinder potential entrepreneurs. Another barrier is a 
failure of marketing or an asymmetric information problem. That is when potential 
users not know that a new technology that could solve their problems is available. 
 How do people create and diffuse innovations in a social and spatial context? 
Innovation’s spatial contexts involve the geographical proximity of different actors, 
with spatial closeness having two major effects. One involves the distance between 
actors who have information and ones who need it, as the closer they are to each other 
geographically the better their chances are actually to meet. When they do meet their 
social and cognitive proximity increases. Social networks in particular are effective 
means for establishing discussions between knowledge-generating and knowledge-
exploiting actors. 
 Scientific research leads to the development of new technologies and business 
opportunities. A deep understanding of the science involved is essential for developing 
solution capabilities, but knowledge about real needs or problems is equally important. 
Solution capabilities are centred in such relatively static knowledge-generating 
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organisations as universities, but the actors with problem information tend to be more 
mobile. 
 Entrepreneurship in social networks is of particular interest in regard to 
knowledge-intensive innovation because the relationship between start-up companies 
and their first customers needs to be based on a considerable amount of trust. First 
customers are often involved in a new product, service, or combined product and 
service’s last refinements, so often the firm and the customer exchange a large amount 
of information.  
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5. Conclusions and Implications 
 This dissertation’s aim has been to explore the specific mechanisms through 
which knowledge-intensive innovations emerge and diffuse. This implies paying 
particular attention to the roles of local actors and their collaboration in regional 
development. The mechanisms that this dissertation has found to matter the most in the 
emergence of knowledge-intensive innovation are institutional change, barriers, 
opportunities, users, and social networks. 
 
Major Conclusions 
 Entrepreneurial regional leadership that builds alliances among triple-helix 
actors is crucial for initiating a knowledge-based regional development process. 
Someone has to exercise leadership in order to instigate a major regional change 
process, usually someone with a deep understanding of the region’s underlying 
problems. Regional leadership includes being able to make alliances with other 
organisational actors. High legitimacy within a particular context is a resource in the 
creation of alliances. Those exercising leadership also have to have a specific strategy 
that they are confident will work. This conclusion is an extension of the framework 
proposed by Etzkowitz and Klofsten (2005) and De la Mothe and Mallory (2006). 
 Consensus space is a coordinating mechanism for the activities of the triple-
helix actors in order to improve the effectiveness of the knowledge and innovation 
spaces. As Etzkowitz and Ranga (forthcoming) observed, actors involved in a 
knowledge-based regional development process act within knowledge, innovation, and 
consensus spaces. The actors within the consensus space are from academia, the public 
sector, and private business. What are initially loose alliances can turn into 
institutionalised meeting places where the actors set or continually discuss a common 
agenda. This can lead to synergistic effects through their relating the new knowledge 
base with the old, solving problems together, and disclosing their personal or 
organisational agendas. These processes are especially important for enabling regions 
to attract and mobilise resources that they can convert into innovations and regional 
growth. 
 Barriers of commercialising new knowledge hinder knowledge-based regional 
development. Many actors are involved in regional development processes, but only a 
few specific actors and processes are essential for turning new knowledge into 
potential economic output. These are internally and externally generated start-up firms, 
licence agreements, and research-institute-initiated spinoffs. These are all bottom-up 
processes that people initiate based on the technology’s potential uses, the distribution 
of information about its potential among nascent innovators, and how low the barriers 
are for actors who want to exploit solution capability and problem information jointly. 
A strategy for increasing ideas and initiatives can lower the organisational and 
technological barriers to using a new technology or participating in an organisation, as 
von Hippel (2005) and Carlsson et al. (2009) also found. A high level of 
entrepreneurship is crucial for reducing a region’s barriers to commercialisation  
(Audretsch & Keilbach, 2007). Social networks affect the coordination of information, 
as they can lead to informational lock-in effects if the information stays within the 
same social networks. These barriers are similar to those that social innovation 
processes face. 
  Users’ perspectives affect social, institutional, and commercial innovation. 
Studies investigating commercial innovation settings have found that users are often 
responsible for a substantial amount of the innovations in such diverse fields as 
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medical equipment (Lüthje, 2003), sporting goods (Franke & Shah, 2003), electronic 
components (Urban & von Hippel, 1988), and banking services (Oliveira & von 
Hippel, 2009). This dissertation has found evidence that every innovation setting 
includes users who are likely to benefit from a new social service, product, or 
institution. These users are likely to act similarly in order to solve their problems, but 
to use different means, depending on whether they need to have a new strategy for 
regional development, better social services, or a new electronic lottery ticket. An 
interesting example of the creation of a new institution is how the leadership of MIT, 
in alliance with triple-helix actors, established the first venture capital firm in order to 
solve the problem of engaging both knowledge and capital (see Etzkowitz, 2002). 
 
Implications 
 These findings have many practical implications. National policymakers and 
regional triple-helix actors will benefit from understanding the consensus space’s 
effects. For example to build alliances and to set up a platform for the triple-helix 
actors will increase the probability to produce synergetic effects and therefore 
maximise the effects of the input of resources to the region. These meetings need to be 
recurrent in order to utilise regional know-how and resources to overcome the many 
upcoming obstacles on the road to development. 
 The regional leadership need to look for opportunities for institutional change. 
To lower the barriers of commercialization the regional leadership might use already 
existing formulas. However, a lesson might be learned from the invention of the first 
venture capital company, ARD, at MIT. The leadership, therefore, will benefit from 
understanding the underlying problems of the barriers and invent new solutions 
together with other triple-helix actors.  
 The regional leadership needs to utilise both endogenous and exogenous 
resources. Academia attracts human capital external to the region. It seems as if new 
technology might also attract exogenous resources to the region, such as entrepreneurs 
and research institutes. This phenomenon can be turn into a strategy for a region to 
systematically attract exogenous resources. Special marketing skills of the technology 
will benefit the process of attracting exogenous resources.  
 
Further Research 
 One interesting way to proceed to further develop knowledge-based regional 
development theory is to explore how new knowledge-bases emerge in different 
regions. This might lead to a typology of different knowledge-based regional 
development processes.  
 Such studies as Isenberg (2010) have asserted that Silicon Valley is a non-
replicable phenomenon. However, its development has included many interesting sub-
phenomena and mechanisms that would be interesting to compare with other high-tech 
regions. 
 Furthermore, it might be fruitful to compare between the mechanisms found in 
user innovation theory in commercial and social settings. In particular, comparing such 
techniques for reducing barriers to participants as the tool-kit approach of Apple’s 
“App Store” and the open-source software approach of Google’s Android with the 
innovation processes used by such non-profit organisations, as Fryshuset may produce 
new insights. 
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Appendix 

 
Table 8 Formal Interviews for Papers One and Two 
Position Organisation Number of 

interviews 

Cluster coach Norrköping Science Park 3 
Director of industrial strategy Municipality 2 
Commissioner Municipality 1 
Former director  Municipality 1 
Head Norrköping Science Park 1 
Head of R&D Incumbent Industry 1 
Founder Technology start-up 1 
Customer Purchasing director 2 
Chairman Campus Council 2 
Secretary  Campus Council 1 
Managing director Research Institute 2 
Professor Department of Science and 

Technology 
1 

Project manager Research Institute 3 
Project manager Research Institute 3 

 
 
Table 9. Documents Used for Papers One and Two 

Major archival sources Organisation 

Meeting protocols 1997-2004 Campus Council 
Meeting protocols Development foundation 
Presentations Research institute 
Annual reports 1997-2008 Regional university 
Internal documents Cluster initiative 
Applications for cluster initiative National agency - VINNOVA 
Evaluation of cluster initiative National agency - VINNOVA 
Statistics Norrköping Municipality 
Homepages All involved actors 

 
 
Table 10. Types of Primary Data Used for Paper Three  

Primary data Amount (n) 
Interviews 14 
Workshops  3 
Field studies  3 
Validation occasions  3 
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Table 11. Formal Interviews for Second Part of Paper Four 

 Person Position Number of interviews 
Aleph Founder 1 CEO + Board 2 
 Founder 2 COO + Board 2 
 Customer 1 Technical manager 1 
 Customer 2 Technical manager 1 
Beth Founder  Chairman (working) 1 
 Employee CEO 1 1 
 Employee CEO 2 1 
 Customer Purchasing director 2 

 
 
Table 12. Formal Interviews for Second Part of Paper Five 
Interviews at Fryshuset 
Two interviews with the founder and head of the Easy Street Programme for this study 
on 7 October 2009 and 13 April 2010. 
Two interviews with the founder and head of Single Mothers for this study on 30 July 
2009 and 13 April 2010. 
Three interviews with the head of operations for Fryshuset Social Projects for this 
study on 11 June 2009, 22 July 2009, and 8 March 2010. 
One interview with founder and head of Fryshuset for this study on 10 August 2006. 




