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 1.1 Background 
 A consensus has emerged among both academics and practitioners that innovation 
is the key for economic growth. Moreover, it is becoming increasingly clear that 
innovation has a territorial dimension (Jaffe  et al.  1993). Great differences exist 
among cities in their level of innovation capacity, and in the world economy, a 
handful of highly innovative cities has played a disproportionally large role in the 
knowledge economy. From the 1980s onward, economic geographers, regional 
economists, and other scholars of regional economic development have put the 
study of these highly innovative cities and regions at the centre of attention. Their 
aim is to understand why some cities thrive in the knowledge economy while oth-
ers struggle to adapt. 

 The resulting literature has shown that innovation is a complex process in which 
a large number of different actors – both public and private – need to align them-
selves and collaborate. Both the quality of these individual actors and the networks 
and linkages that allow them to cooperate and learn from each other have been 
identifi ed as relevant conditions for a city’s innovation capacity to grow. Together, 
these actors and the networks and linkages between them form a system that, if 
running smoothly, is able to produce the innovations that constantly renew a local 
economy. The local environment, including its resource availability, built environ-
ment, and institutional context, can facilitate or hinder the operation of this sys-
tem. There is a rich body of literature on the factors that infl uence the successful 
development of local innovation systems  1   (e.g. Cooke 1992), which includes – in 
our view – studies that label innovation systems differently. This explains why our 
review of innovation system enablers also refers to studies that build on the con-
cept of clusters (e.g. Porter 1990). 

 The study of local innovation systems has usually taken the form of case stud-
ies, which provide the level of detail necessary to understand their full complex-
ity. Large numbers of these studies have been carried out, studying well-known 
innovative regions like Silicon Valley (e.g. Saxenian 1994), but also more mun-
dane cities with varying levels of innovation capacity situated in very different 
environments. These studies have resulted in a long list of factors that are associ-
ated with successful regional innovation systems (for a recent review, see Brenner 
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and Mühlig 2013). However, these studies tend to study innovation systems when 
they are fully developed and pay less attention to how they got there. Success 
factors learned in this way say little about how cities can increase their innova-
tion capacity if they want to develop a successful innovation system from scratch, 
departing from a situation in which the capacity is relatively low. Moreover, these 
studies have been criticitzed for their ‘recipe approach’, more or less assuming 
that what works in one region also works in another. In this book, we state that 
such an approach is not realistic because cities evolve along historic development 
paths that create constraints and opportunities for innovation system develop-
ment. So despite the large number of studies, surprisingly little is known about 
how successful local innovation systems emerged and developed over time and 
how their development in different stages was impacted by contextual factors. 

 Policymakers have taken note of research on regional innovation systems. 
Despite the many uncertainties, they have taken concepts like the innovation sys-
tem, clusters, science cities, and knowledge hot spots to develop new regional 
economic policy in the post-industrial knowledge economy. Policy measures 
have been applied to steer existing systems into new directions but also to build 
something new from scratch. In Russia, for example, the government is building 
a new science city – named Skolkovo – in a greenfi eld location near Moscow 
(see  Box 1.1 ). The widespread application of regional innovation policy makes 
it urgent to get a deeper understanding of how innovation systems emerge and 
develop over time and what contextual factors and policy interventions facilitate 
this process and help to create the ‘right conditions’. 

 Box 1.1 Skolkovo, building a science city from scratch in 
a greenfi eld location 

 In 2010, the Russian government revealed its plans to develop a new high-tech hub 
near Moscow. This Russian equivalent of Silicon Valley is to become a leading 
research and innovation centre, bringing together researchers and businesses in fi ve 
selected clusters: IT, biomed, energy, space, and nuclear technology. The Skolkovo 
Foundation facilitates cluster development by providing grants and tax incentives 
to companies with ‘innovative solutions’ in the fi ve clusters. These so-called par-
ticipants of the innovation centre can use several services (e.g. legal, accounting, 
human resources) on preferential terms. In February 2012, 355 companies had 
become participants of Skolkovo project, with the following distribution over the 
fi ve clusters: 104 in biomed, 90 in energy, 119 in IT, 15 in space, and 27 in nuclear 
technology (source: www.sk.ru). 

 The ambitious project includes the development of a new town – ‘the city of the 
future’ – covering approximately 4,000 hectares, giving home to around 20,000 per-
manent residents with different nationalities. The Skolkovo Foundation is respon-
sible for developing this technopole with international status from scratch. The 
ambition is to create a ‘smart city’ with state-of-the-art services (not only in trans-
port, communication, and security but also in health, social services, and education) 
and a living lab for innovative approaches and sustainable urban development. 
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 1.2 Aims, problem statement, and research questions 
 This book contributes to a better understanding of the emergence and develop-
ment of local innovation systems. It draws on a wide range of theory to form a 
theoretical framework that is able to study the development trajectory of systems 
emerging in different environments. Specifi cally, it focuses on innovation in cit-
ies, which explains the book title: ‘urban innovation systems’. The sub-title of 
this book – ‘what makes them tick?’ – refers to our ambition to gain insight into 
how urban innovation systems develop over time. In order to reach that goal, the 
present book addresses the following questions: 

 • How do urban innovation systems evolve and develop? 
 • What contextual factors infl uence the emergence and development of urban 

innovation systems in their various stages? 
 • Through what policy interventions can the emergence and development of 

urban innovation systems be infl uenced? What are the main challenges? 

 Hence, we do not focus solely on what ingredients are needed for the desired 
end result (the recipe approach) but show how cities from different starting 
positions can move towards a successful innovation system over the course of 
decades. We take a long-term perspective, paying special attention to the start-
up phase: how to ignite the engine of a growing innovation system. Moreover, 
we give insight into the complexities and challenges faced during this develop-
ment trajectory, discussing the possibilities of policy intervention, with specifi c 
examples from practice. 

 1.3 Method and organization of the book 
 In  Chapter 2 , we review relevant literature and develop a model for the develop-
ment and management of urban innovation systems, borrowing insights from two 
well-known best practices: Silicon Valley (US) and Sofi a-Antipolis (France). In 
 Chapters 3  through  5 , we apply the model to three case studies: 

 •  Chapter 3  discusses the case study of ‘brainport’ Eindhoven (the Netherlands), 
one of the most innovative regions in Europe, which has been confronted 

 An important catalyst for the development of the innovation centre is Skolkovo 
Tech (Skolkovo Institute of Science and Technology): a newly founded university 
that aims to employ 200 professors and 300 post-graduates, with educational pro-
grammes for about 1,200 students (and in the long run, 1,800). In 2011, Skolkovo 
Tech signed a collaboration agreement with Massachusetts Institute of Technology 
(MIT) to develop this ‘world-class research university’. The university will become 
fully operational in 2014, but several research centres and pilot educational pro-
grammes will start earlier. 
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with a changing role of leader fi rm Philips, with far-reaching consequences 
for its innovation system. 

 •  Chapter 4  introduces the case study of Kista (Sweden), the world’s leading 
cluster in wireless ICT and a major knowledge hot spot in the City of Stock-
holm that is being transformed from a science park into a science city. 

 •  Chapter 5  presents the case study of Suzhou Industrial Park (China), the fi rst 
large-scale national-level science park in China, jointly set up by China and 
Singapore, which evolved from an industrial location to an important centre 
of science and innovation. 

 The case studies are based on both desk research (data collection and literature 
review) and fi eld research. In each of the three cities, we held semi-structured 
interviews with a great variety of representatives from companies (big and small), 
academia, the VC community, local government, developers, and the like. In total, 
we interviewed 41 people for this study. 

 In  Chapter 6 , we formulate conclusions by answering the research questions 
and summarizing the main challenges for policymakers involved in the develop-
ment and management of urban innovation systems. 

Note
 1 Regional innovation systems (RIS) is the more common term. In this book we introduce 

the concept of urban innovation systems. 

 Sources 
 Brenner, T. and Mühlig, A. (2013), Factors and mechanisms causing the emergence of local 

industrial clusters: a summary of 159 cases,  Regional Studies,  Vol. 47, pp. 480–507 .
 Cooke, P. (1992), Regional innovation systems: competitive regulation in the new Europe, 

 Geoforum  Vol. 23, Issue 3, pp. 365–382 .
 Jaffe, A., Trajtenberg, M. and R. Henderson (1993), Geographic localization of knowl-

edge spillovers as evidenced by patent citations,  The Quarterly Journal of Economics,  
Vol. 108, pp. 577–598 .

 Porter, M. (1990),  The competitive advantage of nations,  New York: The Free Press .
 Saxenian, A. (1994),  Regional advantage: culture and competition in Silicon Valley and 

route 128,  Cambridge (MA): Harvard University Press   .



 2.1 Introduction 
 This chapter draws on three decades of research in economic geography, regional 
economics, urban planning, and related disciplines to build a framework for under-
standing under what conditions cities are able to sustain high innovation capacity 
over long periods of time. It does not attempt to cover the full breadth of theories 
and streams of literature but instead focuses on the most broadly accepted and 
most frequently applied theoretical concepts. Specifi c attention is paid to research 
fi ndings that open avenues for policy intervention and the management of urban 
innovation system development. Extensive empirical examples are offered to 
illustrate the practical implications of theoretical concepts and discussions. 

 Section 2.2 begins with a discussion of the innovation process in general. It 
argues for a complex and systematic understanding of innovation in place of 
older conceptualisations of innovation as a linear and predictable process. More-
over, section 2.3 argues that if innovation is a complex process, it can only be 
fully understood if the geographical dimension of innovation processes is taken 
into account. This is explained by showing the importance of networks and prox-
imity in making complex cooperation and coordination in innovation processes 
possible. Section 2.4 then introduces the concepts of clusters and regional inno-
vation systems as tools for understanding how actors in different regions have 
come up with unique solutions to the challenge of facilitating complex innova-
tion processes. Moreover, it discusses some recent discussions and fi ndings from 
the literature on the long-term development of clusters and regional innovation 
systems. 

 The reader is then offered two examples of regional innovation systems in 
practice in order to give meaning to the theoretical concepts introduced in this 
chapter. Section 2.5 discusses the development of the regional innovation systems 
of Silicon Valley and Sophia-Antipolis (France), illustrating both the strengths of 
well-developed regional innovation systems as well as the challenges they face to 
secure long-term innovation capacity. In section 2.6, the discussion then moves 
from general concepts of innovation systems to a discussion of the specifi c fac-
tors that have been proposed in the literature as explanations for the exceptional 
success of some regional innovation systems. While regional innovation systems 
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have unique and irreproducible features, some factors appear to be relevant in 
most instances of successful regional systems of innovation. Moreover, some con-
textual conditions, such as being located in a transition country, introduce special 
challenges to innovation system development. The discussion turns to the ques-
tion of the management of innovation system development in section 2.7. First 
the rationale for policy intervention in regional innovation system development 
is discussed, and then some approaches to policy intervention are introduced that 
have been proposed in the literature. Finally, this leads to a model of the develop-
ment and management of urban innovation systems, introduced in section 2.8. 
This model forms the frame of analysis that will be applied to case studies in the 
later chapters. 

 2.2 Models of innovation 
 Traditionally, the relative economic strength of nations and regions was explained 
by factors such as richness in natural resources and the abundance of low-cost 
labour. Over the last decades, however, researchers from regional economics and 
management studies to economic geography have found increasing evidence that 
rising productivity is the real key to sustaining high levels of income and employ-
ment and that productivity growth is in turn driven by innovation. This fi nding led 
to a great research effort to understand how innovation works and how entrepre-
neurs and policymakers can increase the rate of innovation. 

 While stimulating the innovation capacity of fi rms and industries is an opportu-
nity for increasing the standard of living, a neglect of innovation can lead not just 
to economic stagnation but even to decline. As the ‘father of innovation studies’ 
Joseph Schumpeter warned, innovation is a double-edged sword. Those who initi-
ate innovation gain a temporary monopoly over the new products they develop, 
allowing them a period of high profi ts and employment. But at the same time, 
existing products and techniques become obsolete because of innovation, and 
those that do not stay ahead of this process of creative destruction can go from 
wealth to poverty in a very short time. 

 The famous scholar of urban development Jane Jacobs described many exam-
ples of entire cities that grew in wealth and importance on the wave of new prod-
ucts created by their entrepreneurs, only to sink back into insignifi cance when 
innovation was not sustained and the temporary advantage of an early techno-
logical breakthrough ran out (Jacobs 1969). More interestingly, however, she also 
found examples of regional economies able to sustain their innovation, developing 
one new product after the other and thereby staying ahead of creative destruction. 

 Although most entrepreneurs and policymakers are now aware of the impor-
tance of innovation, many still struggle to understand how innovation works and 
what can be done to support it. They often confuse the concepts of invention 
and innovation: an invention is merely the idea or the scientifi c breakthrough 
that is the starting point of a long process that may eventually culminate in an 
innovation. An innovation is a new product, a new production process, or a new 
service that is successfully implemented by a fi rm. Implementation means the 
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commercialization of a new product or service or the adoption of a new produc-
tion process (OECD 1997). 

 The linear model of innovation 

 Traditionally, innovation was seen as a linear process. The linear model describes 
innovation as a step-by-step process starting with scientifi c researchers who, 
while driven by curiosity about the workings of nature, occasionally fi nd potential 
solutions to current problems or opportunities for improvement of the products 
and production processes in use. When scientifi c exploration leads to such inven-
tions, the next step is to create a prototype or proof of concept to better understand 
the possibilities of the invention. Assuming that suffi cient funding is available, the 
prototype is then subjected to rigorous testing while engineers work out whether 
application at a large scale is feasible. The few inventions that survive this rigor-
ous selection process are then produced and introduced in the market. Another 
selection process takes place when consumers assess the usefulness and price of 
the new product, production process, or technique. After successful adoption by 
consumers, the process has resulted in an innovation. 

 The linear model is useful in showing that innovation is a complex and long 
process and that at every step, the process can come to an end because of a lack 
of funding, interest, talented researchers, engineers, or entrepreneurs. Economists 
such as Nelson (1959) have found that many nations invest too little in scientifi c 
exploration because the potential benefi ts of basic research are not necessarily 
enjoyed by those who invest in it. For example, the fi rst scientists to describe 
the possibility for generating electricity probably received very little reward for 
their great breakthrough, while even the engineers who designed the fi rst useable 
generators appropriated only a tiny fraction of the profi ts created from their work. 
This led policymakers to understand that public investment in research and devel-
opment is needed to compensate for this market failure. 

 Moreover, research using the linear model of innovation has shown that even 
when suffi cient scientifi c research takes place, the benefi ts from these investments 
still often disappoint. The main reason for this is that the step from scientifi c 
exploration to product development is diffi cult to take and that many inventions 
are never exploited at all. Scientifi c researchers are rewarded for intellectual 
breakthroughs in the form of published articles but usually receive no incentive or 
funds to engage in the exploitation of their inventions. 

 Incremental and radical innovations 

 While these insights are useful, the linear model of innovation has proven to be 
too simplistic to provide real insight into how innovation works. The key limita-
tion is that this model suggests that every innovation process takes roughly the 
same path from the laboratory to the market, but in practice, innovation processes 
are as varied as innovations themselves. A key distinction is between incremental 
and radical innovations. 



8 Development, management of innovation systems

 Incremental innovations are small improvements on current products or pro-
duction techniques that can be implemented without producers or consumers hav-
ing to learn how to apply them effectively. Rather than originating from scientifi c 
research, these incremental innovations tend to result from learning by doing on 
the work fl oor and can sometimes be implemented within fi rms. This particularly 
applies to fi rms that operate with a Toyota model of production, in which inde-
pendent production workers are stimulated to come up with ideas for improving 
their own production techniques and to implement them independently in teams 
of workers. 

 Radical innovations are products or techniques that break away from previous 
ways of producing and consuming and that involve a steep learning curve before 
fi rms and consumers can exploit their full potential. Radical innovations tend to 
be based on scientifi c research and often go through an innovation process much 
more complex than the linear model can describe. Many more actors are involved 
in the process of creating radical innovations. Also, the interactions between these 
actors go far beyond simple market-based transactions, as long-term intensive 
collaboration may be required. This creates far higher costs and risks, but at the 
same time the potential pay-off of radical innovations is much greater. 

 Complex innovation processes 

 While incremental innovations improve product quality and production effi ciency, 
they only give fi rms a very small and short advantage over their competitors. The 
innovations that according to Schumpeter and Jacobs are necessary to rejuvenate 
a regional economy and stay ahead of creative destruction are radical innovations. 
Nurturing radical innovation in cities requires a far more extensive understanding 
of complex innovation processes, with three important features to be considered: 

 1  The number of actors.  The fi rst feature of a complex innovation process is the 
great number of different actors involved. They include scientifi c institutions 
(providing basic research and specialized human capital), investors (includ-
ing private venture capitalists and government programmes for investment in 
R&D), and a network of fi rms ranging from product developers, testers, and 
designers to business service providers that explore potential product markets 
and solve legal barriers for the introduction of new products. Also included 
are the (potential) consumers of the innovation, which can range from retail 
consumers to fi rms buying intermediate goods to use in their own production 
process to governments that often function as launching customers. Besides 
their roles as investors and customers, governments also play a crucial role in 
the protection of intellectual property and the rule of law. In some regions, an 
additional set of actors has emerged in the form of intermediaries, whose role 
is to strengthen the innovation system itself by addressing weaknesses in the 
system and facilitating the interaction between different actors. 

 2  Communication and cooperation: The need for trust.  The second key ingredi-
ent of complex innovation processes follows directly from the fi rst. The great 
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diversity of actors involved in the innovation process means that effective 
communication channels and cooperation mechanisms need to exist between 
the different actors. Both communication and cooperation are much more 
complex because each interaction involves knowledge. For example, it is rel-
atively easy for fi rms and traders to exchange information on current market 
opportunities, as this information can be gathered at relatively low cost and 
loses its value quickly. In complex innovation processes, though, innovating 
fi rms and their partners can only effectively communicate and cooperate by 
exchanging some of the knowledge they developed at great cost and which 
they depend on to keep an edge on their competitors. While fi rms clearly have 
an interest in limiting such knowledge spillovers, they cannot avoid sharing 
knowledge, for example, when they (a) set up collaborated innovation proj-
ects with other fi rms; (b) try to convince public or private investors to invest 
in their innovation projects; or (c) communicate their needs for research and 
training with scientifi c research institutes. The high costs of the knowledge 
exchanged explain why trust is needed before interactions can take place. 

 3  Mutual understanding: Tacit knowledge.  Besides the need for trust, actors 
in the innovation system also need to understand each other if they want 
to exchange valuable knowledge. Some of the knowledge used by fi rms is 
in the form of codifi ed knowledge, which can be written down and under-
stood by qualifi ed knowledge workers without further explanation. But the 
most important knowledge comes in the form of tacit knowledge: the type of 
knowledge that gives fi rms an edge over their rivals. Tacit knowledge was 
fi rst described by the famous polymath Michael Polanyi (see Polanyi 1944). 
After an experienced researcher or entrepreneur writes down all the knowl-
edge he possesses, what is left unwritten is the insight or feeling of how to 
approach new problems, what to expect from machines or scientifi c models 
(rather than how they function per se), and all the other insights, tricks, and 
educated guesses that workers develop from work or research experience. 
Transmitting this tacit knowledge to another worker takes time and commit-
ment and is sometimes only possible by working as colleagues and observing 
each other’s actual work habits rather than simply explaining them in person 
or in writing. 

 The need to bring together large number of actors who need to collaborate 
closely, form relations of trust, and fi nd ways to communicate their tacit knowl-
edge creates a daunting challenge for both national and local knowledge econo-
mies. The discussion now turns to building up the tools that are available for 
addressing this challenge. 

 2.3 Proximity and networks 
 Researchers from several disciplines have pondered the question of how successful 
communication and cooperation between different actors can come about. One way 
to succinctly synthesize the fi ndings from this research is by using the concept of 
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multidimensional proximity (Boschma 2005). The basic idea is that actors can be 
brought together through several dimensions of proximity, and the more proximity 
is established, the better actors become able to communicate complex ideas and 
align themselves in risky, costly cooperation projects. 

 Geographical proximity 

 The most basic meaning of proximity is the extent to which actors are nearby 
each other in space, in terms of the absolute distance between them or the travel 
time needed to meet each other. This can be referred to as geographical distance. 
Starting with Jaffe and colleagues (1993), an extensive literature has emerged that 
has built up evidence that knowledge transfer takes place mostly in geographical 
proximity. The reason for this is probably that the higher the geographical proxim-
ity between two actors, the easier it is for them to arrange frequent face-to-face 
meetings. There is increasing evidence (from a variety of disciplines) that the 
development of trust and the transmission of tacit knowledge require repeated 
face-to-face meetings (e.g. Storper & Venables 2004). Besides meetings being 
more convenient to organize in geographical proximity, it is also more likely that 
unplanned, chance meetings occur when two actors spend much time in close 
geographical proximity. This is important because unplanned meetings can play a 
crucial role in complex innovation processes. Innovation is an unpredictable pro-
cess that often starts with a chance meeting of minds that sparks a serendipitous 
idea, which by defi nition cannot be planned to occur. 

 While early research tended to assume that actors in geographical proximity 
naturally discover collaboration partners and build up trust and mutual under-
standing, recent research has found that geographical closeness is not a suffi -
cient condition for successful communication and collaboration. Instead, actors 
are now understood to operate within networks of other actors whom they trust 
and understand. The existence of a strong network between actors has more and 
more become accepted as a necessary condition for cooperation, and it can be 
questioned to what extent geographical proximity is still necessary when a strong 
network is in place (Boschma 2005). More research needs to be carried out to 
show this defi nitively. The concept of networks can be unpacked by adding other 
dimensions of proximity besides geographical proximity. Three dimensions are 
discussed below, namely cognitive, institutional, and social proximity. 

 Cognitive proximity 

 Communication is facilitated when actors have similar educational backgrounds and 
interests. Scientists and engineers from around the world can cooperate in so-called 
communities of practice because they share each other’s passion and understand the 
same technical language. A great challenge in complex innovation processes, how-
ever, is the involvement of a diverse mix of actors, from scientists and entrepreneurs 
to investors and policymakers. These actors tend to have very different cognitive 
backgrounds and often fi nd it diffi cult to understand each other. Potential solutions 
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to this challenge emerge when cognitive proximity is complemented by the other 
dimensions of proximity described below. 

 Institutional proximity 

 Countries differ in terms of (business) cultures, legal systems, and particular tra-
ditions, implying that fi rms from different countries have different expectations, 
habits, and implicit codes of conduct. In countries where the rule of law is lim-
ited, fi rms tend to develop their own rules and customs to complement the under-
developed offi cial legal and judicial system. These informal rules often derive 
from (sometimes distorted versions of) the different cultural traditions of coun-
tries. In particular, the informal institutional systems  blat  in Russia and  guanxi  in 
China have been studied (Puffer  et al.  2009). While such informal rules have both 
advantages and disadvantages, they tend to be diffi cult for outsiders to understand 
and work with. 

 Institutional proximity also concerns the ‘distance’ between standards and 
expectations that different types of actors are bound to. For example, while scien-
tists are judged by the quality of the education they provide and, with increasing 
importance, the number and quality of their scientifi c publications, fi rm man-
agers judge their workers mostly on the commercial value they create for the 
fi rm. These different rule systems create obstacles for cooperation and network 
formation and may lead to a gap between scientifi c exploration and commercial 
exploitation when scientists and entrepreneurs are not allowed or incentivized to 
work together (e.g. Ponds  et al.  2007). 

 Social proximity 

 Another facilitator of cooperation and communication is social proximity, 
which describes the bonds of friendship and affection that make it easier for 
actors to trust each other and work together. This dimension comes close to the 
defi nition of a social network. Because innovation is a complex process, it is 
very diffi cult beforehand to describe what roles different actors in the innova-
tion process will play, what challenges are to be overcome, and what results 
are to be expected. Hence it is very costly and practically impossible to fully 
describe a cooperative innovation project in a contract (in other words: the 
transaction costs are high). Only through trust can actors accept that a level of 
uncertainty exists that cannot be fully covered in formal contracts. Social prox-
imity allows actors to believe that their partners won’t hide risks and rewards 
from them and won’t exploit the knowledge sharing that necessarily occurs in 
an innovation project. 

 Research applying and testing the concept of multidimensional proximity 
is active and ongoing. An open question is to what extent a shortage on one 
dimension of proximity can be compensated by a higher level of proximity on 
another dimension (for example, a high level of cognitive proximity compensat-
ing for a lack of social and institutional proximity). Also, the relation between 
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geographical proximity and the other dimensions of proximity is still unclear. 
Findings from research on the importance of face-to-face meetings suggests 
that even given high proximities on the other dimensions, some personal meet-
ings are still needed for collaboration to succeed. Moreover, it is likely that 
cognitive, institutional, and social proximity are strengthened when actors have 
frequent face-to-face meetings. The need to have frequent meetings does not 
necessarily translate into a need for geographical proximity but is still greatly 
facilitated by it. 

 2.4 Clusters and regional innovation systems 
 Having discussed the role of geographical proximity vis á vis other dimensions 
of proximity, it is now possible to address a key phenomenon that has intrigued 
economic geographers and regional economists since at least the 19th century. 
Starting with Marshall (1890), economists and geographers have noticed that 
fi rms of the same or related industry sectors tend to cluster together in the same 
city or region. 

 Clustering 

 Possible explanations of this clustering process that have been proposed in the 
literature include lower transportation costs of intermediate products (when fi rms 
are in a buyer–supplier relationship) and the advantage that when many fi rms in 
similar industry sectors are located together, this results in a large local pool of 
workers with specialized skills relevant for most fi rms located in that cluster. While 
lower transportation costs are mostly relevant for traditional manufacturing fi rms 
rather than fi rms in high-tech and service sectors, for whom transportation costs 
only represent a tiny fraction of total production costs, the benefi t of a shared pool 
of specialized labour is still very relevant for the modern knowledge economy. 

 The most important benefi t of clustering, however, is that fi rms become more 
able to learn from each other and to cooperate in complex innovation processes. 
Firms that are located in the same district, city, or metropolitan area are able to 
organize frequent, regular, face-to-face contact between their business executives, 
but also between their R&D workers and other personnel involved in decision 
making, research, and product development. Because of the convenience and low 
cost of meeting in person, it even becomes possible for fi rms to have their knowl-
edge workers cooperate in inter-fi rm project teams. Such inter-fi rm collaborated 
research can sometimes be the only way for smaller fi rms to afford expensive 
research and product development projects they would not be able to fi nance indi-
vidually, which implies that they have to accept some knowledge spillovers. 

 Besides these planned forms of collaborated knowledge and product develop-
ment, unplanned learning effects can arise in a dense cluster of fi rms. Key person-
nel belonging to different fi rms are more likely to have chance encounters that 
spark new ideas if they spend their work days in the same district and visit the 
same restaurants for lunch or the same pubs after work. Moreover, by observing 
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the activities of nearby fi rms, given that they operate in related industry sectors, 
fi rms gain new ideas and may discover early on if they start falling behind their 
rivals. In these various ways, the clustering of related fi rms helps address the 
challenges raised by complex innovation processes, enabling them to carry out 
innovation projects that would likely be beyond the capacity of fi rms operating in 
relative isolation. 

 Starting from these basic observations, large numbers of theoretical and empiri-
cal studies have been carried out to understand in more detail what happens in 
clusters of related fi rms. First, fi rms were found to be only one type of actor in 
complex innovation processes. Research institutes (as sources of knowledge and 
specialized graduates) and venture capital investors also play vital roles in stages 
of the innovation process, and complex feedback loops can exist between the 
producers and consumers of innovations and new products. Moreover, the under-
standing of the multiple dimensions of proximity makes it clear that bringing 
these various actors together through geographical proximity may not be enough 
to allow effective communication and cooperation, since cognitive, institutional, 
and social proximity are also needed. 

 Fostering these dimensions of proximity is a highly complex process, and 
empirical research has found that in different local economies, different mecha-
nisms have evolved for this purpose. For example, in the region known as the 
Third Italy (roughly North-Central and parts of Northern Italy), industry clus-
ters have been identifi ed in which fi rms have established strong cooperation net-
works and derived a high level of competitiveness from this. In this case, the 
mechanism of creating trust and understanding between actors was found to be 
strong personal relationships, or a high level of social proximity. Moreover, insti-
tutions emerged in this region that encourage loyalty and long-term collaboration 
while using reputation-effects to punish fi rms that abuse the high level of trust 
in collaboration networks (Becattini 1990). Several alternative mechanisms of 
creating trust and understanding can be envisaged – for example, cooperation 
within ethnic communities or communities of practice. 

 Regional innovation systems 

 Many different concepts and models have been developed to capture the mech-
anisms of interaction and cooperation between the actors involved in complex 
innovation processes. One avenue of research is led by Michael Porter (1990), 
who addressed this question by expanding the concept of the cluster to refer to 
the network of all relevant actors that contribute to the competitiveness of a set 
of strongly related industry sectors. The facilitation of innovation processes may 
be the focus of this network of actors if they perceive this as their main source 
of competitive advantage. But a cluster may just as well revolve around securing 
some of the other agglomeration externalities proposed by Marshall, such as cost 
savings due to shared infrastructure. 

 Moreover, while Porter acknowledges that geographical proximity between 
key actors can be a major factor in driving the competitiveness of this set of 



14 Development, management of innovation systems

related sectors, he departs from Marshall by transforming the concept of a cluster 
to essentially a network that may or may not be concentrated in space. In this way, 
the cluster concept becomes very broad (some would say vague or even chaotic: 
Martin and Sunley 2003), as by Porter’s defi nition it can be applied to networks 
not only at the scale of cities or regions but also across countries or even groups 
of countries (Porter 1990). As a result, Porter’s cluster concept is less suitable for 
studying innovation in cities, since it places the central focus neither on innova-
tion nor on the role of cities and regions in facilitating innovation processes. 

 Other concepts have been developed that do focus on the scale of cities or 
regions (see Moulaert and Sekia 2003 for a survey), but often they are only appli-
cable to certain types of local economies or, more in general, they lack the breadth 
and inclusiveness needed to capture all factors relevant for facilitating complex 
innovation processes. A concept that is, however, inclusive enough and still appli-
cable to the scale of cities and regions is the regional innovation system (RIS; 
Cooke 1992; Braczyk  et al.  1998). According to Cooke and colleagues (2007), 
an RIS consists of two parts. The fi rst part is the regional production structure, 
which consists of regional fi rms that are active in innovation processes. The sec-
ond part is the regional innovation support system, ‘which consists of public and 
private research laboratories, universities and colleges, technology transfer agen-
cies, vocational training organizations, etc.’ (Cooke  et al.  2007:297). When these 
two parts or subsystems are ‘systematically engaged in interactive learning, it can 
be argued that a regional innovation system is in place’ (Cooke  et al.  2007:297). 

 An RIS should not be conceived of as a self-contained entity. The form and 
strength of its interactions with its wider spatial-economic context and with other 
regional innovation systems (also at the global scale) may be some of the most 
important characteristics distinguishing more successful systems from less suc-
cessful ones. But an RIS does exhibit a certain level of internal cohesion and often 
also exists as a governance entity (Cooke  et al.  2007). This means that not every 
region can be said to include an RIS, and actually ‘very few regions have all the 
attributes of an RIS’ (Braczyk  et al.  1998:17). The appropriate scale for identifying 
regional innovation systems has not been precisely defi ned and may differ between 
regions, but it should be thought of as the meso or regional scale. For example, the 
concept of RIS can be applied to regions, cities, or cities and their hinterlands. The 
city and its hinterland can differ in their relative importance for hosting and ani-
mating the RIS. For example, a city may form the anchor of the RIS or, conversely, 
only host some actors that contribute to the system (Cooke  et al.  2004). 

 From the discussion so far, it becomes clear that the cluster and the RIS are 
partly overlapping yet distinct concepts. The habit of some researchers of using 
the two concepts interchangeably is unhelpful and has led to considerable confu-
sion. The concept of RIS may be seen as either a substitute or a complement to the 
concept of the cluster. Porter’s conceptualization of the cluster potentially over-
laps with the concept of RIS in scope and spatial scale but without functioning as 
a useful focusing device for studying innovation in cities. In this sense, the cluster 
is a less helpful alternative conceptualization that can be left out in favour of the 
regional innovation system. However, the RIS concept does not fully cover all of 
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Marshall’s cluster advantages, leaving out those that are not related to knowledge 
and learning. A convention has emerged in the economic geographic literature to 
retain the concept of the cluster but insist that it only refers to co-located fi rms 
and can only be applied at the local level (instead of Porter’s conceptualization, 
which is open to even supranational scale levels). A helpful defi nition, which has 
subsequently been picked up in the literature (Asheim and Coenen 2005), is found 
in Isaksen and Hauge (2002:14): ‘A concentration of “interdependent” fi rms 
within the same or adjacent industrial sectors in a small geographical area’. Such 
clusters, which can also be called regional or geographic clusters, can then be 
used alongside the concept of regional innovation systems. This defi nition will be 
used in the remainder of this book when referring to clusters. 

 Within a regional innovation system, these dense concentrations of related 
fi rms, or fi rm clusters, can emerge and develop but also transform or disappear 
over time. Several clusters can co-exist within the same RIS, but at any point in 
time, an RIS can also be found to function without identifi able clusters. Con-
versely, a region may be found to host one or more industry clusters but lack an 
innovation support system coherent enough to be called an RIS. Both clusters and 
regional innovation systems can have a relatively high or low consistency, as the 
strength and confi guration of their internal networks differ. Moreover, both have 
porous boundaries, since their actors not only have local network linkages but 
also create bonds with non-local actors. Besides clusters and regional innovation 
systems, one more concept is essential in the toolbox for understanding how com-
plex innovation processes are facilitated and managed in some cities and regions, 
namely that of knowledge locations. 

 Knowledge locations 

 Besides clusters and regional innovation systems, which are relatively abstract 
terms, a host of concepts have emerged to describe the specifi c spaces in which 
heightened levels of innovative activity are seen or expected to occur. This 
includes, among others, science parks, innovation parks, technology hubs, and 
knowledge hot spots. Many of these concepts were created by planners and poli-
cymakers rather than the scientifi c literature, and they tend to be vaguely defi ned. 
However, it seems worthwhile to seriously consider the underlying hypothesis 
that specifi c spaces, with the scale of city districts or even smaller, may play a key 
role in the development of clusters and/or regional innovation systems. Moreover, 
as will be discussed in section 2.7, a further hypothesis behind such concepts is 
that these spaces of knowledge and learning can be created, and hence that policy 
intervention can to some extent steer the spatial-technical structure of regional 
innovation systems. 

 Carvalho (2013:1) proposes the term ‘knowledge locations’ to cover these vari-
ous kinds of spaces of knowledge and learning. He defi nes knowledge locations 
as ‘planned area-based initiatives aimed at agglomerating knowledge-intensive 
activities in a designated area or city district’. A wide variety of knowledge loca-
tions exist, and their aims differ from the creation of knowledge-intensive jobs 
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to seeding the development of a new fi rm cluster and fi nally to kick-starting the 
transformation of the RIS as a whole. Hence, knowledge locations differ strongly 
in their importance for the RIS, and they may be absent in a specifi c RIS altogether. 

 Long-run development of clusters and innovation systems 

 Having introduced and discussed the three key concepts of clusters, regional inno-
vation systems, and knowledge locations, the fi nal topic discussed in this section 
is the long-run evolution of regional innovation systems. This topic will only be 
touched upon, and the interested reader is referred to other sources that discuss it 
in more detail. 

 So far it has become clear that in a region, a network of actors and associated 
formal and informal institutions can emerge that enables cooperation in inno-
vation processes. When such a regional innovation system produces a radical 
product innovation, this may spawn the creation of a new fi rm cluster within 
that region. The fi rms in this cluster then focus on the exploitation and further 
development of the newly developed product. The relation between a regional 
innovation system and a region’s clusters can, however, be far more complex, 
as the growth of fi rm clusters can in turn have important consequences for the 
region’s innovation system. In other words, there is a process of co-evolution at 
play between a region’s innovation system and its clusters, as the development of 
one creates opportunities and constraints for the development of the other. 

 In some cases, the new opportunities for product exploitation and develop-
ment opened up by a radical product innovation may be so large that the new 
cluster grows to the point of coming to dominate the entire regional economy in 
terms of absorbing much of the available workforce, investment funds, and other 
(regional) assets. At the same time, the RIS may also become geared to supplying 
this dominant cluster with the knowledge necessary to further grow and develop. 
When this occurs, the regional economy becomes heavily specialized around a 
dominant product, and its RIS can be said to have become ‘locked in’ to this same 
specialization. As the region’s fi rms and knowledge infrastructure both become 
locked in to the same fi eld of specialization, a high level of coordination and effi -
ciency may be achieved, as the region’s key actors have attained much the same 
focus and objectives. A period of high growth rates may then ensue, as long as 
the product underlying the region’s specialization continues to perform well on 
its relevant marketplace. However, if and when this dominant product becomes a 
standardized commodity, competing on price rather than quality against numer-
ous competitors outside the region, or even becomes technologically obsolete 
as a result of a new round of radical innovation, the specialization and lock-in 
becomes a burden rather than an asset. In the extreme case, the region’s dominant 
fi rms become unable to sustain profi tability and employment, while the region’s 
knowledge institutes can do little to help fi rms stem their decline, as their knowl-
edge has become obsolete along with the dominant product. 

 Described above is an idealized example of an industry life cycle and its pos-
sible consequences for the long-term development of a cluster and, in this case, 
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also the entire regional innovation system. The concept of the life cycle was 
introduced in international economics by Vernon (1966) to understand the emer-
gence, maturation, and decline of individual products. It then entered into eco-
nomic geography, to describe fi rst the development of industry sectors and then 
fi rm clusters (Audretsch and Feldman 1996). Since then, the concept of cluster 
life cycles has been considerably refi ned (e.g. Menzel and Fornahl 2010), result-
ing in a model of life cycle stages that usually include the stages of emergence 
or birth, followed by growth, maturity, and decline, and then possibly followed 
by the rejuvenation or disappearance of the cluster. The cluster life cycle model 
is an ideal-type model that is unlikely to be found in precisely this form in real-
world cases. However, it has proven to be a useful construct in empirical studies 
(see, for example, Klepper 2007 for an application to the Detroit automobile 
cluster) and offers an explanation for problems of regional lock-in to mature 
industries (for example, Grabher 1993). 

 More in general, the concept of the life cycle introduces the study of regional 
innovation and cluster development to the important concept of path dependency. 
When a development process is path dependent, the probabilities of different pos-
sible outcomes of the development process change over time. Before the develop-
ment of a dominant cluster, a regional economy has many potential development 
trajectories open to it. These different outcomes may have similar probabilities, 
and hence the region’s development process may at this point be highly unpredict-
able. However, as soon as a dominant cluster has emerged within the region, and 
especially if the regional innovation system specializes to nurture this specifi c 
cluster, alternative development trajectories may become increasingly less likely. 
In other words, the development history of that regional economy (in this case, 
the fact that a dominant cluster emerged) creates powerful constraints and oppor-
tunities for further development, marking the region’s further development as a 
path-dependent process. However, the conceptualization of the cluster life cycle 
model as one example of path dependence in regional economic development also 
suggests that many alternative development paths are possible, which may not fi t 
this idealized model (Martin and Sunley 2006). 

 Martin and Sunley (2011) propose an alternative model for understanding 
the long-term development of regional economies as path-dependent processes, 
namely the adaptive cycle model. This model and its underlying theoretical basis 
(complexity theory) are recent developments and have not been fully crystallized 
yet in economic geographic theory, and for this reason the interested reader is 
referred to Martin and Sunley (2011) for a more detailed discussion. But its key 
implication for the long-term development of regional innovation systems is that 
rather than going through stages in a fi xed life cycle, they instead continually face 
a trade-off between connectedness and resilience. In terms of an RIS, connected-
ness refers to a system in which a strong network exists among the different actors 
(e.g. fi rms, research institutes, policymakers) in the system, and hence that the 
system has a high level of cohesion and resistance to change. Resilience, on the 
other hand, is ‘a measure of system vulnerability to and recovery from shocks, 
disturbances and stresses’ (Martin and Sunley 2011:1306). 
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 The extreme example described above of a highly dominant cluster triggering 
lock-in of the entire RIS to one industrial specialization shows that a high level 
of connectedness (lock-in to an industrial specialization) may lead to a reduced 
level of resilience. The locked-in region becomes less able to adapt to changed 
circumstances and may suffer in terms of loss of profi tability and employment 
in case of an adverse shock to its dominant industry. So besides the ability to 
create connectedness, another important characteristic of an RIS is its ability 
to reduce connectedness when needed to safeguard its level of resilience. In the 
extreme example, that would mean to break the lock-in to a mature industry 
specialization (a painful process involving the destruction of previously valuable 
regional assets) and to reconfi gure the regional economy to begin new devel-
opment trajectories. Finally, the level of connectedness and resilience of any 
particular regional economy changes over time, and these changes may again 
follow regular stage-like patterns (Martin and Sunley 2011). The issue of the 
resilience of a regional economy is further discussed in Christopherson and col-
leagues (2010). For more on the application of the concept of complex adaptive 
systems to regional innovation systems, see Cooke (2012). 

 In this section, a set of concepts has been introduced for understanding complex 
innovation processes and the functioning and long-term development of regional 
innovation systems. Following this still-abstract discussion, the next section pro-
vides the reader with two real-world examples of relatively successful regional 
innovation systems. Both examples, Silicon Valley (US) and Sophia-Antipolis 
(France), have been studied extensively by economists, management researchers, 
and geographers. While section 2.5 can be skipped, it may be helpful for illustrat-
ing the concepts introduced so far and giving a feeling for their often turbulent 
development over time. 

 2.5 Best practices 

 Silicon Valley 

 Silicon Valley, which roughly corresponds with the southern part of the San Fran-
cisco Bay area (much of Santa Clara County), is the archetypical regional inno-
vation system that is commonly used as a benchmark to assess other innovation 
systems worldwide. After a gradual buildup during the 1940s and 1950s, it had 
become a well-developed system by the 1970s and went on to play a dominant 
role in several industry sectors through the 1980s and 1990s and beyond by setting 
off the ICT revolution. While it is diffi cult to precisely demarcate the region, by 
the most common defi nition, it included about 430,000 jobs in high-tech sectors in 
2008, which is down from a peak of more than 520,000 in 2001 (Bureau of Labor 
Statistics 2009). Because of the large scale and importance of Silicon Valley, its 
development trajectory is complex, and the key factors driving its development 
are further obscured by the many stories and myths surrounding its phenomenal 
growth trajectory. The description here is purposely simplifi ed in order to focus 
on some of the most important aspects. 
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 Most explanations of the rise of Silicon Valley focus on the role of a small num-
ber of highly gifted individuals who founded the fi rst key knowledge location in the 
region, Stanford Industrial Park, and the fi rst key fi rms that set off a self-reinforcing 
process of spin-off formation. As one fi rm was the source of several spin-off fi rms, 
and many of those spin-offs themselves produced spin-offs of their own, a dense 
network of start-up fi rms grew up from which one breakthrough technology after 
another emerged. This understanding of the rise of Silicon Valley explains part of 
the story and will be described in more detail below. But recent research has shown 
that in the early stage of development, a second parallel process took place that 
was at least as important, namely large fi rms based outside of Silicon Valley that 
set up R&D laboratories in the vicinity of Stanford and, to a lesser extent, Berkeley 
University to profi t from the excellent research carried out there and from the large 
pool of highly qualifi ed graduates of these universities. These R&D laboratories 
contributed to the buildup of a critical mass of high-tech activity and were a training 
ground for many of the engineers and entrepreneurs who, after gaining experience 
at external R&D laboratories, would set up spin-off fi rms of their own. These two 
development mechanisms co-existed from the 1950s through the 1970s, and only 
from the 1980s onwards the entrepreneurial culture of start-up fi rms that Silicon 
Valley is famous for becoming the dominant development mechanism, while the 
role of external R&D laboratories faded into the background (Adam 2011). 

 The fi rst development mechanism of the Silicon Valley regional innovation 
system, start-up formation, can be traced back to the work of two gifted engineers, 
Frederick Terman and William Shockley, who by chance and largely independent 
from each other decided to put their technological ideas into practice in Palo Alto, 
a city 50 km south of San Francisco. The area that was to become Silicon Valley 
was an agricultural area with very little industrial development up to the 1950s. 
It did have a high-quality university (Stanford) that was founded on a mission 
to support the economic development of the then relatively backward region of 
Northern California and developed a specialization in electronics decades before 
the Silicon Valley cluster came into being. One professor of this university, Fred-
erick Terman, played a crucial role in supplying not just the necessary skills in 
electrical engineering but also the initiative and energy needed to translate these 
technical skills into marketable products. 

 Terman energetically supported his students in setting up high-tech start-up 
fi rms to bring innovations to the market based on scientifi c inventions done at 
Stanford or based on research at the qualitatively better MIT at the other side of 
the United States. Besides helping these academic entrepreneurs with his scientifi c 
knowledge, he also employed his extensive network to arrange fi nancial support 
or even invested in start-ups from his own pocket. Finally, in 1951, Terman con-
vinced Stanford University to use part of its free land to create a knowledge loca-
tion, Stanford Industrial Park, offering start-up fi rms an affordable location close 
enough to the university to have frequent face-to-face contact with university 
researchers. Terman’s support and investments directly led to the founding of sev-
eral of the great fi rms that would become the core of the Silicon Valley innovation 
system, while the industrial park helped to keep these fi rms in close geographical 
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proximity to each other. While Terman’s individual role was certainly important, 
his initiatives might not have succeeded were it not for the supportive environment 
at Stanford University. In sharp contrast to the technologically more advanced 
MIT on the east coast of the US, Stanford nurtured entrepreneurial activity for the 
valorisation of its scientifi c knowledge and showed great fl exibility in providing 
funds and land to the start-up fi rms created by its graduates. 

 The other individual who played a crucial role in the development of the Sili-
con Valley innovation system is William Shockley, the co-inventor of the tran-
sistor. Like Terman, he decided by chance to carry out his ideas for technology 
development in Northern California, setting up a fi rm for the commercial devel-
opment of semiconductors staffed by a handpicked team of some of the brightest 
engineers in the United States at that time. While, in contrast to Terman, Shockley 
was hostile to the development of spin-off fi rms from his own laboratory, most of 
his engineers went on to start spin-off fi rms that would make Silicon Valley the 
world leader in computer hardware. Again chance is only part of the story, since 
Shockley chose to locate in Palo Alto only after being disappointed by the lack of 
support for entrepreneurial initiative at MIT at that time. 

 So by the late 1950s, a network of researchers and entrepreneurs, many of them 
former classmates or co-workers and united by a shared passion for technology 
and its commercial application, was taking shape. This network was further inten-
sifi ed by the ample opportunities for face-to-face meetings at the Stanford Indus-
trial Park and informally at bars and restaurants in its vicinity (some of which 
have became famous as the birthplaces of breakthrough technologies). Besides 
facilitating knowledge spillovers, this strong social network also helped to create 
one of the key characteristics of the Silicon Valley innovation system, namely its 
open and fl exible business climate. When a fi rm’s key workers move to a com-
petitor or leave the fi rm to set up a start-up fi rm that may compete with the parent 
company, this may infl ict a heavy cost on that fi rm. So while it is reasonable for 
fi rms to be hostile to labour mobility and spin-off formation and frequently use 
formal contracts to limit it as much as possible, Silicon Valley fi rms are famous 
for their fl exible attitude. Rather than trying to keep workers by force, they are 
enticed to stay through attractive working conditions, and when they do leave, 
the parent fi rm tries to keep in contact in order to establish a connection with 
the fi rm the worker is moving to. In addition, Californian labour regulations are 
exceptional in not allowing non-competition clauses in work contracts except for 
special cases, giving workers more freedom to change jobs or start their own 
fi rms. Frequent labour mobility and close geographical proximity meant that tech-
nological advances would quickly spread and fi rms needed to focus on continual 
innovation rather than hoarding patents and company secrets and trying to exploit 
them as long as possible. Finally, the strength of social networks in Silicon Valley 
had a strong impact on the formation of venture capitalists. While, certainly at that 
time, in other regions the allocation of investments in R&D tended to be a highly 
formalized and hierarchical process with fi nancial experts with limited expertise 
and passion for technology making most decisions, in Silicon Valley, an alterna-
tive funding mechanism developed in the form of bottom-up fundraising through 
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the network of researchers and technologically savvy entrepreneurs. Engineers 
who successfully turned their technical knowledge into marketable products often 
used the resulting profi ts to invest in new high-tech projects started either by 
themselves or by friends or colleagues. The trust that existed within the network 
allowed entrepreneurs to share enough inside information on their technological 
ideas to convince investors of the feasibility of their projects, while these inves-
tors had suffi cient technical knowledge to assess their plans. The result was a 
more fl exible system in which high-tech start-ups had relatively easy access to 
funds and in which even some of the most risky and ambitious plans could fi nd 
so-called angel investors (a type of actor absent in many other innovation sys-
tems) willing to give them a chance. And fi nally, the acceptance of failure as a 
‘badge of experience’ can be linked to the fact that many Silicon Valley investors 
are experienced engineers who understand that science and technology devel-
opment are risky processes with uncertain outcomes. Again, regions with more 
formal investment channels in which investors have a fi nancial rather than a tech-
nical background did not develop this risk-taking and failure-accepting attitude 
(Castells and Hall 1994). 

 While the entrepreneurial culture in Silicon Valley gave rise to many of its 
most infl uential fi rms, the bulk of fi rms and workers originated instead from the 
R&D laboratories set up by fi rms from outside of Silicon Valley and by the United 
States Army and NASA (during the 1950s and 1960s, more than half of the tran-
sistors produced in Silicon Valley were bought by the US Army). While con-
tributing less to radical innovation and entrepreneurial activity, these laboratories 
provided funds and employment for local graduates besides attracting the most 
talented engineers of the United States and later worldwide to live and work in 
the Valley. In this way, they created a critical mass of knowledge workers, which 
made Silicon Valley world famous as the place to be for ambitious scientists and 
engineers who wanted to take part in the most exciting innovative breakthroughs 
of the century. Moreover, research has found that by the 1980s, no less than 97 per 
cent of the start-up fi rms in Palo Alto had at least one (co-)founder who had previ-
ous work experience in a Silicon Valley–based fi rm, which in most cases was one 
of the external R&D laboratories. So thanks to the decision of external fi rms and 
government institutions to set up subsidiaries in Silicon Valley, which in turn is 
largely due to the attracting role especially of Stanford University and the pool of 
excellent graduate students it created, Silicon Valley had all the necessary ingredi-
ents to set off self-sustaining development in the 1980s (Adam 2011). 

 When the entrepreneurial culture with its fl exible business networks and the 
availability of bottom-up venture capital was combined with the critical mass 
of knowledge workers and a worldwide reputation for technological excellence, 
Silicon Valley became the archetypical successful regional innovative system, 
which other regions have tried to learn from ever since. While investments from 
the army and NASA declined and Japanese low-cost competition in transistors 
and low-end electronics caused a loss of market share in these sectors, rather 
than going into stagnation, Silicon Valley was reinvented as the world’s hotbed 
of ICT innovation, which it has remained up to this day. As in earlier phases, 
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Stanford University still plays a key role in nurturing the development of Sili-
con Valley, since throughout the 1980s and 1990s half of all added value cre-
ated by fi rms based in Silicon Valley was produced by Stanford’s graduates and 
former employees (Adam 2011). The Valley continues to attract the most gifted 
and ambitious engineers from the United States but also countries like China, 
Russia, and India. A sociological survey in 1985 showed that workers in Silicon 
Valley showed exceptionally high levels of job satisfaction while working sig-
nifi cantly longer hours than the United States average. A much higher percentage 
of its workers identifi ed their work as their main sense of meaning and identity, 
deriving satisfaction mostly from the work itself rather than from its fi nancial 
rewards, which are again far above the United States average (Castells and Hall 
1994). While these data are somewhat dated, there is no sign that this situation 
has changed. In other words, Silicon Valley has succeeded in attracting the best 
workers worldwide and also in realizing the talents it has attracted. Silicon Valley 
universities have retained their strong specialization in applied science and busi-
ness without neglecting basic science fi elds such as physics and biology. More-
over, the Stanford Industrial Park, now renamed the Stanford Research Park, has 
remained the preferred location for some of the leading innovative fi rms, hosting 
about 140 fi rms with more than 23,000 workers. Finally, Silicon Valley–based 
fi rms have remained magnets of worldwide R&D investments while still retain-
ing their bottom-up sources of venture capital and angel investments in the most 
cutting-edge (and most risky) innovation projects. 

 Sophia-Antipolis 

 The Sophia-Antipolis International Science Park, located near the town Antibes in 
Southern France, is one of the largest and widely known knowledge locations in 
Europe. After a diffi cult start-up phase, it seeded the development of two substan-
tial clusters, one based on ICT and the other on life sciences, which between them 
represented more than 1,250 legal entities, mostly high-tech fi rms, and nearly 
26,000 workers in 2011. The creation of the science park, with the clusters nur-
tured within it, kick-started the development of a reasonably extensive innovation 
system in the region, where hardly any knowledge-intensive activity had been 
conducted previously. In fact, only as the clusters seeded in the park have started 
to spread out over the surrounding area and other actors besides fi rms have been 
drawn into a strengthening network can we speak of Sophia-Antipolis and its sur-
rounding region as an emerging regional innovation system. While largely seen as 
a successful case of innovation system development, the development process of 
Sophia-Antipolis also illustrates some of the challenges facing policymakers. As 
will become clear, Sophia-Antipolis has a very different origin and development 
trajectory than Silicon Valley, with a much larger role for policy intervention. 

 The Sophia-Antipolis science park started in 1969 as the private initiative of a 
board member of a French Grande École who envisaged a community of scien-
tists living and working in the attractive Sun Belt of the Côte d’Azur region. After 
much of the physical construction of the park was completed, the project nearly 
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collapsed due to a lack of funds and a mismatch between the initial costs and rev-
enue of the project. It only survived because the local government took over the 
project, injected new funds, and set up an advertisement strategy to promote the 
project internationally. As the project changed from a private to a public initia-
tive, its focus changed from a national and academic orientation to a more regular 
industrial park aimed at attracting international fi rms, especially their R&D units. 
The reason local government was willing to take over the project and cover its 
high maintenance costs is that it solved a problem in their economic develop-
ment strategy. Rather than having to choose between supporting industrial devel-
opment in the Côte d’Azur, whose negative externalities might harm the tourist 
industry, or preserving the region’s natural beauty, the science park allowed high 
value-added and knowledge-intensive jobs to be attracted while leaving the tour-
ist industry unharmed (Quéré 2007). 

 Partly because of the attractive local infrastructure and climate and partly 
because of favourable historical circumstances,  1   many large French and foreign 
fi rms, especially from the United States, responded to the advertisement cam-
paign and opened R&D units in the science park. At fi rst, these R&D units came 
from an almost random diversity of industrial sectors, but gradually a specializa-
tion in ICT and life science became dominant in the park and the seeds of two 
distinctive fi rm clusters became visible. 

 While this growth process took the park from an employment level of near zero 
in the early 1970s to around 10,000 in 1990, Quéré (2007) argues that in this fi rst 
period of growth, Sophia-Antipolis still did not develop the character of a well-
developed innovative system. The reason is that since in the early phase, the park 
mostly contained R&D units controlled by an external head offi ce rather than 
independent fi rms, local knowledge sharing and network formation were almost 
non-existent. Research goals and business strategy of the research labs originated 
from outside of the region, and local actors did not need to search for funds and 
other needed inputs within the region itself. In other words, the science park was 
an attractive location for fi rms to carry out their R&D, but the park did not have an 
added value in allowing fi rms to benefi t from inter-fi rm cooperation and knowl-
edge spillovers and hence did little to build up innovation capacity in the region. 
While social networks and friendships emerged between employees of the R&D 
labs in Sophia-Antipolis, inter-fi rm networks did not form. Moreover, since the 
Côte d’Azur has seen very little industrial development, fi rms in Sophia-Antipolis 
did not benefi t from proximity to consumers of high-tech goods and services. In 
this phase, the park did build up a critical mass of fi rms and human capital, and 
by the mid 1980s, the university of Nice-Sophia-Antipolis located its PhD train-
ing in the science park, gradually building up graduates with local contacts and a 
place-attachment with the park. 

 The transition towards a fully developed innovation system can be identifi ed in 
the mid-1990s. A cyclical economic shock hit many of the fi rms, especially in the 
IT sector, while at the same time EU integration was reducing the need for non–
EU fi rms to carry out R&D within Europe for product localization. The result 
was for many of the R&D units to be closed or relocated to cheaper locations. 
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However, many of the workers involved refused to relocate because they had 
grown attached to their living and working location, some of them having gradu-
ated from the University of Nice-Sophia-Antipolis and others having built up 
friendships in the area. Instead, these knowledge workers started their own high-
tech fi rms within the Sophia-Antipolis science park. 

 These start-ups depended on local sources of funds and knowledge, and because 
their founders were strongly embedded in local social networks, they were also 
able to access these local resources. A number of large ICT fi rms, especially 
Lucent, Alcatel, IBM, and Texas Instruments, even encouraged and supported 
their employees to start their own spin-off companies. And fi nally, the University 
of Sophia-Antipolis had by this time become a key source of specialized human 
capital and academic entrepreneurs. The result was a network of small and very 
small fi rms (more than half of them having 10 or fewer employees) emerging in 
the science park, with about 75 per cent of them active in the ICT sector. 

 In sharp contrast with the earlier R&D units, the small, young start-ups devel-
oping from the 1990s onwards depended heavily on local collaboration and 
knowledge sharing for their survival. Many of these fi rms can only survive as long 
as they stay within proximity of the science park and continue to enjoy the knowl-
edge externalities they could only enjoy while being located there. With these 
knowledge externalities now fully developed Sophia-Antipolis has, four decades 
after its inception, become the core of an emerging innovation system. However, 
a continuing weakness of Sophia-Antipolis and its surrounding region as an inno-
vation system is the absence of a sizable market for high-tech goods and services 
outside of the science park, and in this tourism-dominated region unfi t for (heavy) 
industry, it is unlikely that such a market will develop in the near future. This issue 
is likely to prevent the innovation system from seeing signifi cant growth beyond 
its current development level until it fi nds access to suffi cient sources of demand. 

 Observations 

 The two benchmark cases help to clarify the confusion between innovation sys-
tems, clusters, and knowledge locations and give a fi rst sense of possible long-
run development paths a regional innovation system can take. Silicon Valley and 
Sophia-Antipolis are two innovation systems within which several distinct clus-
ters emerged over time. In the case of Silicon Valley, a succession of clusters 
emerged, locked in to a dominant product or technology, and after some time 
started to mature and experience falling profi ts. When this happened, Silicon Val-
ley as an innovation system repeatedly showed a remarkable ability to break away 
from these maturing technologies and seed new clusters to replace the stagnating 
ones. In other words, Silicon Valley has shown a remarkable resilience in adapt-
ing to new market and technological circumstances. In Sophia-Antipolis, identifi -
able clusters have only recently started to emerge, and its innovation system only 
gradually took shape decades after the fi rst fi rms moved in. In other words, it is 
still building up its level of connectedness, while its resilience to shocks has not 
yet been suffi ciently tested. 
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 Another difference between the two cases is the relative importance of their 
main knowledge location in the development of their clusters and innovation sys-
tem. In the case of Silicon Valley, its main knowledge location, Stanford Industrial 
Park, arguably helped to speed up the build-up of critical mass and the network 
formation among fi rms and between fi rms and the Stanford University as the key 
education and research institute in the region. However, the Silicon Valley innova-
tion system and its main clusters quickly outgrew this knowledge location, and it 
is unlikely to still play a decisive role in the system’s further development. In stark 
contrast to this, the Sophia-Antipolis innovation system and its two emerging clus-
ters (one in ICT and the other in life science) most likely would not have existed 
were it not for the creation of the knowledge location named Sophia-Antipolis 
International Science Park. In other words, while for Silicon Valley several differ-
ent roots can be identifi ed that together gave rise to its current innovation system, 
Sophia-Antipolis’s emerging innovation system only started developing following 
the creation of the science park. 

 The two benchmark cases show regional innovation systems developing along 
very different trajectories and in very different environments. To some extent, the 
factors that infl uenced the direction and level of success of their development are 
unique to these regions, but they may also contain more general lessons applicable 
to other regional innovation systems. This question is taken up in the next section. 

 2.6 Development factors 
 A great number of empirical studies (see Brenner and Mühlig 2013 for a recent 
review), albeit from different theoretical backgrounds and under different head-
ings, have been carried out to compare the characteristics of different regional 
innovation systems and from this explain differences in their innovation perfor-
mance. This section draws on this body of literature, including insights from the 
two benchmark cases of Silicon Valley and Sophia-Antipolis, to discuss a selec-
tion of some of the most commonly found factors infl uencing the innovation per-
formance of regional innovation systems. 

 Firm-specifi c capabilities and leader fi rms 

 Since a regional innovation system consists of both the regional production struc-
ture (fi rms active in innovation processes) as well as the regional knowledge 
infrastructure, an important factor infl uencing its developing is formed by the 
specifi c characteristics of its constituent fi rms. This refers in particular to the will-
ingness and ability of fi rms to access knowledge and adapt it for use in the inno-
vation processes they take part of, also known as their absorptive capacity. Most 
regional innovation systems contain a few key fi rms that possess capabilities that 
increase the innovation potential of the entire system, having an exceptionally 
high absorptive capacity. Studies using network analysis have tended to iden-
tify so-called knowledge gatekeepers that are central to the innovation system. 
These are fi rms that combine a strong global network from which they receive 
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up-to-date information about ongoing research and innovation projects outside 
of the region and a strong knowledge base within the fi rm that allows it to absorb 
the knowledge it gains from its global network. If they are also integrated in a 
strong regional network and willing to spread the knowledge gained from their 
global network with their local partners, these leading fi rms play a vital role in 
continually feeding and rejuvenating the local innovation system. However, in 
some cases the fi rms that would have been able to act in this way as knowledge 
gatekeepers refuse to take on this role, since they see no incentive in helping 
weaker local partners (Morrisson 2008, and see Giuliani 2007 for an empirical 
application). 

 Another aspect of fi rm-specifi c capabilities stressed in recent research is that 
of dynamic capabilities. Firms involved in innovation need to be skilled in both 
exploration (the development of new knowledge) and exploitation (the commer-
cialization of knowledge). Since exploration is costly and only exploitation is 
likely to result in profi ts, it is natural for fi rms to focus on exploitation and become 
skilled in this. However, a complete neglect of exploration can cause fi rms to lose 
their capability to adapt to change and stay ahead of creative destruction. A small 
number of industry leaders, like Apple and Google in the computer hardware and 
software sectors, consistently succeed in combining the ability to explore and 
exploit knowledge. They possess strong dynamic capabilities, meaning the ability 
to uproot their routinized activities and procedures to adapt to more effective ones. 
This requires a strong capacity to recognize and absorb important new knowl-
edge, the ability to shift their network relations when necessary to develop new 
opportunities, and the ability to replicate their effective routines in new locations 
(Ter Wal and Boschma 2011). While it is unlikely for all fi rms in an innovation 
system to possess strong dynamic capabilities, it may be of great importance that 
the system contains at least a few of these fi rms anchored strongly in the region. 

 A few or even a single key fi rm (also known as leader fi rms or anchor fi rms; 
e.g. Wolfe and Gertler 2004, and see Nijdam 2006, for an application to the Rot-
terdam logistics cluster) can also play other crucial roles for the development 
of a regional innovation system besides those related to knowledge and learn-
ing. Klepper (2007) shows how a small number of fi rms functioned as a seedbed 
and training ground for large numbers of entrepreneurs, who through spin-off 
processes accumulated fi rm clusters around these anchor fi rms. In other words, 
leader fi rms can play a decisive role in seeding the emergence of specifi c fi rm 
clusters. Moreover, leader fi rms can take the role of the  animateur  (Braczyk  et al.  
1998), taking the lead in the formation of networks and networking platforms that 
increase the connectedness of a regional innovation system. 

 Whether or not a region’s leader fi rms are willing to take up the roles described 
above may depend crucially on their level of attachment to the region, which in 
turn may depend on the origin of these fi rms. Sophia-Antipolis in its fi rst decades 
depended almost exclusively on fi rms attracted from outside the region and for a 
large part also from outside the country. When market and legal changes (Euro-
pean integration) made location in Sophia-Antipolis less attractive for most of 
these exogenous fi rms, many of them shortly thereafter left the region, threatening 
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the continuity of the development of Sophia-Antipolis. Only the appearance of 
endogenous fi rms, originating from within the park itself, avoided the risk of an 
abortive development. In Silicon Valley, endogenous entrepreneurship started 
much earlier in its development process but only became dominant about two 
decades after its innovation system had already taken shape. 

 Research and education infrastructure 

 Besides the constituent fi rms of a region, another key actor is formed by insti-
tutes of research and education. While this section will refer simply to ‘universi-
ties’ to cover this category of actors, it is acknowledged that a wide diversity of 
institutes exists that contributes to different forms of research and post-secondary 
education. 

 The literature on regional innovation systems has traditionally focused mostly on 
the research function of universities. Universities are thought to conduct research 
of direct (applied) or indirect (basic) use for fi rms active in innovation processes. 
The assumption is made that this knowledge is, to some extent, accessible to fi rms 
and that this access is facilitated by proximity to research institutes. This was at 
fi rst conceptualized rather simplistically with the university as ‘knowledge fac-
tory’, producing chunks of knowledge picked up by local fi rms that turned them 
into patents and new products. The nature of university research and its effects 
on regional innovation systems has since then been problematized and refi ned. 
The idea of a unidirectional fl ow of knowledge from universities to industry has 
been questioned in favor of bi-directional knowledge fl ows. Moreover, knowledge 
transfer is now understood as a more complex process. Several different trans-
fer mechanisms may exist besides the production of patents and publications, for 
example, the transfer of knowledge through university spin-offs (Etzkowitz  et al.  
2000) and graduate and worker mobility (see Uyarra 2010, for a recent review of 
this line of research). 

 Another key contribution of universities is their function as education insti-
tutes, supplying fi rms with the specialized human resources needed for participat-
ing in complex innovation processes. It is not obvious that this role of universities 
should be seen as a regional role, since inter-regional and even international 
migration may weaken the link between local education and the local availabil-
ity of specialized workers. However, specialized knowledge does have a distinct 
geography, as workers with specialized skills are concentrated in some cities and 
regions while being relatively scarce elsewhere (Gabe and Abel 2012). Besides 
on-the-job and other forms of learning, universities continue to supply many of 
these specialized skills. Moreover, the hypothesis that universities contribute 
mostly to regional pools of human resources rather than to a labor force on the 
national scale has found partial empirical confi rmation (Abel and Deitz 2012) but 
cannot be taken for granted in individual instances. For example, in the UK it was 
found that certainly not all universities have a clear regional role in contribut-
ing to the regional availability of specialized workers. Rather, a class of recently 
founded universities (Coalition of Modern Universities, CMU) with an explicit 
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regional mission, often located in relatively peripheral or old industrial regions, 
in particular play such a regional role (Faggian and McCann 2009). Arbo and 
Benneworth (2007) provide an in-depth review of the historical evolution of the 
regional role of higher education institutes and the increasing attention for this 
among policymakers. 

 Finally, universities can function as animateurs for promoting the formation of 
regional cooperation networks and platforms, enhancing the level of connected-
ness of the regional innovation system (Caniëls and Van den Bosch 2011). Ben-
neworth and Hospers (2007) fi nd this especially in old industrial regions, where 
the need for innovation system reform is greatest. Moreover, they argue that uni-
versities are especially able to help these often relatively peripheral regions gain 
access to sources of knowledge outside the region by using their global academic 
network to construct global–local pipelines accessible to actors in the regional 
innovation system. 

 The two benchmark cases illustrate the possible regional roles of universities. 
In Silicon Valley, the role of universities as research institutes and as educators 
of high-quality human capital was vital, both for the inception and for the subse-
quent growth of the innovation system. In Sophia-Antipolis, the local university 
only developed in a later stage, but it did help to anchor workers and start-up fi rms 
to the region. 

 Entrepreneurship and venture capital 

 Another important factor infl uencing the way a regional innovation system devel-
ops is the rate of new fi rm formation. A large body of research has studied the link 
between differences in rates of new fi rm formation of regions and their economic 
development. For example, Baptista and Preto (2011) fi nd that regions with higher 
numbers of start-up fi rms per year have higher employment growth, especially if 
those fi rms are knowledge-based start-ups (active in knowledge-intensive industry 
sectors, such as, for example, ICT and biotechnology). 

 Besides these general effects of start-up rates on regional development, new fi rm 
formation also plays a key role in the development of regional innovation systems. 
As described above, Klepper (2007) shows how start-up formation and in particu-
lar spin-off formation plays a key role in the growth of fi rm clusters from an initial 
seed (e.g. a leader fi rm) into extensive concentrations of technologically related 
fi rms. Moreover, besides building up critical mass in a region, start-up entrepre-
neurs also play deeper roles in the formation of innovation systems. Feldman and 
colleagues (2005) in a case study of Washington, DC (United States), describe 
how the emergence of fi rm clusters depends on the initiative of entrepreneurs to 
discover and bring together resources within and outside the region when a market 
opportunity occurs. In other words, the emergence of fi rm clusters, knowledge net-
works, and an entrepreneurial culture begins with the action of entrepreneurs rather 
than being set in motion through, for example, government policy. 

 However, even when business opportunities are present, it is not a given that 
high rates of start-up formation will follow. Starting a fi rm is a risky endeavour, 
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involving not only fi nancial risk in case of business failure but also damage to 
one’s reputation. Cultures (as in regional or national cultures; but note that ethnic 
groups and other cultural units intersect and cross geographical boundaries) dif-
fer in the extent of reputation loss that typically follows a business failure. The 
bankruptcy of a start-up fi rm may be perceived in different cultures as anything 
from a devastating embarrassment to the individual and his family to a ‘badge of 
courage’ and sign of entrepreneurial spirit and experience. Through these domi-
nant cultural values, cultures can either stimulate or deter individuals from taking 
the risk to start their own fi rm. Hofstede (1980) is a seminal work in the study of 
cultural differences, among others setting off a stream of literature on differences 
among cultures in their dominant values concerning risk taking. 

 Besides macro-scale cultural groupings, regions can also form a relevant scale 
for studying differences in cultural values that impact rates of entrepreneurship. 
Within economic geography, Saxenian (1994) found marked differences between 
Boston on the east coast of the US and Silicon Valley on its west coast. She found 
in Silicon Valley prevalent cultural values that promote entrepreneurship and offer 
moral support in case of even repeated failure. In this way, Silicon Valley shows 
the possibility for an innovation system to take on a strong entrepreneurial cul-
ture. This is also visible in the mission of Stanford University, which was founded 
with an aim of supporting regional economic development at a time when many 
universities still eschewed any involvement in industry and commerce. 

 Besides the willingness of talented individuals to take the risk of starting their 
own fi rms, another important issue is the ability to access seed capital. While 
entrepreneurs potentially have access to a range of sources for their initial funding 
needs, for example, their own or their family’s savings, a key source is formed by 
venture capital (VC). VC investors provide the initial funding to enable an entre-
preneur to turn an innovative business idea into a company. As described earlier 
in this chapter, innovation processes are complex and unpredictable, making them 
unattractive propositions for most investors. This is especially true for radical 
innovations, which are most unpredictable but, if implemented successfully, have 
the highest potential for rejuvenating a regional economy. In other words, the 
innovations with the highest potential impact on the regional innovation system 
may be the least likely to fi nd funding from traditional sources, such as banks. 
Availability of VC is therefore seen as an important condition for allowing high 
rates of new fi rm formation. 

 If fi rms can access venture capital from all parts of the country they are located 
in or even across borders, then the presence of VC investors within a region is not 
a necessary condition for allowing high rates of start-up formation there. While 
more research is necessary, there are signs that access to VC funding has a spatial 
dimension. Fritsch and Schilder (2011) fi nd that in Germany, VC investors pre-
fer to be proximate to the start-up fi rms they invest in so they can monitor their 
development and quickly respond to problems or opportunities related to their 
investment portfolio. However, rather than necessarily having to attract VC inves-
tors to your region, they fi nd that it is also possible for VC investors to overcome 
the obstacle of distance through syndication, or the formation of networks of VC 
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investors. Through their network, syndicated VC investors are able to indirectly 
monitor the start-up fi rms they invest in, even if these are located too far away for 
regular visits to be practical. 

 Sector structure 

 Another important subfi eld in the study of regional innovation is the impact of 
regional sector structure on the innovation capacity of fi rms in that region (Duran-
ton and Puga 2004; and see Beaudry and Schiffaurova 2009 for a review of this 
literature). Section 2.5 already discussed that in the long run, regional innovation 
systems can experience a process of increasing specialization in a single dominant 
industry sector and face adverse consequences from this when this dominant sector 
matures and faces declining profi tability. The vulnerability of a regional economy 
to the decline of, or   asymmetrical shocks to, one of its industry sectors can be 
reduced by having a diverse rather than a specialized sector structure.    2   The higher 
the diversity in a region and the less a region’s industry sectors are related to each 
other (in other words, the higher the  unrelated variety  in the region), the higher the 
protection of this  portfolio effect  against asymmetric shocks (Frenken  et al.  2007). 

 But there are also reasons to argue that a specialized sector structure provides 
benefi ts for a regional economy. The strength of the Marshallian agglomeration 
effects introduced in section 2.4 are thought to depend on the sector structure 
prevalent in a region. Cost savings arise when co-located fi rms have the same 
requirements in terms of infrastructure, raw inputs, intermediate products, and 
worker skills among others, since they will be able to some extent to share com-
mon facilities and each draw on an enlarged local pool of (human) resources. If, 
however, the fi rms in a region tend to be active in unrelated industry sectors (e.g. 
design, textile production, and production of military hardware), it is unlikely that 
any such cost savings will occur. 

 Moreover, in the Marshallian framework, co-located fi rms can benefi t from 
knowledge spillovers. This can happen, for example, when chance meetings 
between the knowledge workers belonging to different fi rms lead to exchange 
or recombination of ideas or when a worker previously employed by one fi rm is 
hired by the next, bringing some of the unique knowledge and experience preva-
lent at his previous workplace with him. Again, it is hard to imagine such knowl-
edge spillovers will generate usable knowledge or ideas if fi rms are active in 
unrelated industry sectors. 

 Viewpoints differ on whether a specialized sector structure is conducive to 
knowledge spillovers. On the one hand, fi rms in the same industry sector are 
likely to face similar challenges and hence benefi t from each other’s knowledge 
and experience about dealing with these challenges. Moreover, fi rms are likely to 
be able to absorb new knowledge that is within their fi eld of expertise, which is 
likely to be true for knowledge spillovers originating at fi rms active in the same 
industry sector. On the other hand, fi rms may learn few new or out-of-the-box 
ideas from other fi rms active in the same industry sector, as the ideas, rules of 
thumb, and explicit and implicit assumptions made by fi rms that share the same 
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specialty and location might show a high degree of overlap. Even worse, received 
wisdom and taken-for-granted assumptions may spread among co-located fi rms 
active in the same industry, blinding them to new opportunities and solutions that 
may be crucial for ongoing innovation. In this way, knowledge spillovers can 
even become a force of lock-in and conservatism rather than a source of innova-
tion (for example, see Grabher 1993 for a discussion of cognitive lock-in in an old 
industrial region). 

 Recent research (Frenken  et al.  2007) suggests that a sector structure of  related 
variety  may constitute a good middle road that avoids the drawbacks of specializa-
tion while still affording knowledge spillovers. Related variety refers to a sector 
structure in which most fi rms are not active in precisely the same industry sector 
but in sectors that are related in terms of the (human) resources and knowledge 
needed for fi rms to operate. Besides Frenken and colleagues (2007), evidence 
supporting the benefi cial effects of related variety is found by Boschma and Iam-
marino (2009) and Boschma and colleagues (2013), while Hartog and colleagues 
(2012) fi nd a positive relation between related variety and employment growth 
only for fi rms in the high-tech sectors as opposed to medium- or low-tech sec-
tors. Cooke (2012) links the concept of technological relatedness to the concept 
of transversality, or ‘the process whereby knowledge emanating from one indus-
trial or institutional source is successfully introduced, analysed and adopted, with 
modifi cations, to facilitate the creation of an innovation in a different industry 
or institution’ (Cooke 2012:67). In this way, the spillover of knowledge can be 
understood as a complex process rather than an automatic and unproblematic one. 
For a framework for policy implementations based on related variety, see Asheim 
and colleagues (2011b). 

 Regional attractiveness 

 When entrepreneurs exploit a technological or market opportunity, their success 
has the potential to attract workers, resources, and other fi rms (who wish to supply 
to or learn from the emerging leader fi rm) towards a region. When this agglom-
eration process achieves a critical mass, Marshallian externalities may occur and 
give the region a strong position within one or more industry sectors. The process 
of agglomeration can be accelerated if that region has certain features that make it 
an attractive living and working environment. Conversely, a congested, polluted, 
and for other reasons unattractive location is expected to see slower agglomera-
tion processes than might have been possible based on technological and market 
opportunities. 

 Regional attractiveness is traditionally thought of in terms of amenities such as an 
attractive climate and natural environment, as well as leisure facilities such as sports 
centers and cultural offerings. Recent research has proposed a number of further 
elements to regional attractiveness, some of them relevant for the attraction of fi rms 
and others for the attraction of (knowledge) workers. 

 As evidenced by the benchmark case of Silicon Valley, the local labour market 
can play a dual role in supporting the development of the innovation system. 
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First, a pool of high-quality university graduates attracted external fi rms to the 
region, which in turn provided job opportunities suffi cient not only to keep local 
graduates in the region but also to attract talent from all around the world. This 
is a self-strengthening process that may seem a ‘chicken-or-egg’ problem, but in 
this case the buildup of attractive human capital seems to have come fi rst. In other 
words, the availability of high-quality human resources forms an attraction factor 
for fi rms, while the presence of a dense concentration of innovative fi rms in turn 
forms an attraction factor for highly skilled workers. The more specialized the 
skills of a worker are, the greater the benefi ts from living in a region where a range 
of employers are located who require those specialized skills. 

 Recent work by Richard Florida suggests another angle to regional attractive-
ness. He fi nds evidence that knowledge workers, in addition to designers and 
other creative professionals, have particular requirements for their living and 
working environment (Florida 2004). These include openness to ethnic diver-
sity, tolerance of non-mainstream lifestyles, and a common attitude of respect-
ing individual merit and initiative. In other words, if foreigners and people with 
alternative lifestyles (which may include different religious preferences or sexual-
ity) feel welcome, this may be just as important to the attraction of foreign fi rms 
and workers as climate, natural environment, and wage level. Moreover, Florida 
proposes that besides attracting creative professionals to the region, tolerance, 
diversity, and creative amenities also make those professionals more productive 
once they have settled there. Florida’s work has been criticized as having a North 
American bias besides drawing too-strong conclusions from limited quantitative 
evidence (see Glaeser 2005 for a critical reading of Florida’s most popular work), 
and subsequent research challenges his strong emphasis on ‘creative’ amenities as 
opposed to more traditional attraction factors (e.g. Lawton  et al.  2013). 

 Identity and branding 

 A development factor that is related to but should nevertheless be clearly distin-
guished from regional attractiveness is the identity and branding of a regional 
innovation system and its clusters. Maskell and Malmberg (2007:613) argue that 
the ‘establishment of the place as a brand of the dominant local industries’ is 
one of the factors that reinforces the specialization of an innovation system and 
helps set the ‘frame for the kind of activities that might be possible to perform in 
the future in that area’. What does this mean: establishing the place as a brand? 
Anholt and Hildreth (2005:164) have used an interesting description to introduce 
what a brand is. It is ‘nothing more and nothing less than the good name of some-
thing that’s on offer to the public’. Essentially, this ‘good name’ or reputation 
exists in the minds of the relevant audiences (in this case fi rms, investors, research 
institutes, governments). Hence, a brand is a network of associations in target 
audiences’ minds (Keller 1993) and similarly, Braun and Zenker (2010) defi ne 
a place brand as a network of associations in the mind of the target audience. 
This implies that apart from the past performance (or ‘track record’) of a regional 
innovation system, it is equally important to communicate its development to the 
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outside world and by doing so establish the regional innovation system as a brand. 
The importance of place brand building for innovation system development was 
also identifi ed by Lundequist and Power (2002) in a study concerning Swedish 
regions. It is especially relevant for attracting investment, venture capital, skilled 
workers, and new entrants. 

 Furthermore, a strong place brand can help the innovation system to adapt to 
rapidly changing circumstances, as observed by Staber and Sautter (2011) in the 
case of Tuttlingen, a region in southwest Germany that is dominated by its medi-
cal instruments cluster. Despite fundamental changes, that region’s reputation 
(labelled as Tuttlingen Quality Products) has safeguarded the attractiveness for 
new investors from outside the region. Additionally, Staber and Sautter (2011) 
observed that this reputation is rooted in the place, people, fi rms, and all other 
stakeholders involved. 

 Place brand building was also an important factor in the Sophia-Antipolis case: 
the knowledge location that formed the core of its innovation system only really 
started growing after a successful advertisement strategy; but the character of 
that advertisement had a strong infl uence on its early development: the park was 
 branded  as a location with a good physical infrastructure and an attractive Sun 
Belt location in the Côte d’Azur, with an international advertisement strategy. It 
was not branded as having a strong entrepreneurial character (like Silicon Val-
ley) or offering start-up support. So it attracted foreign R&D units (especially 
American), not entrepreneurs looking for a place to start a new fi rm. The initial 
branding decision infl uenced the character and the development of the regional 
innovation system for a long time and helped kick-start the development. The 
indigenous start-up fi rms slowly started to emerge decades after the founding of 
the science park and enriched the place brand of Sophia-Antipolis with another 
valuable place brand association. 

 In sum, regional innovation systems can over time develop a distinct identity, 
which can be strengthened or adjusted using a branding strategy. A strong identity 
can enhance the attractiveness of the region to fi rms that may decide to locate 
there. Moreover, the precise characteristics or  loading  of a regional brand has 
an infl uence on the type of actors that may be attracted and, hence, infl uence the 
development of the innovation system. The ability of stakeholders to change the 
identity and reputation of a regional innovation system is, however, limited, since 
the kinds of brands that can realistically be communicated to an external audi-
ence depends on the actual current characteristics of the region. 

 Local market for high-tech products 

 All factors discussed so far can be classifi ed as supply-side factors, as they mostly 
impact the ability of fi rms and other actors to successfully carry out innovation 
processes and hence contribute to improving the price and quality of the products 
offered by that region’s fi rms. These and other supply-side factors have received 
much attention in the research literature, while demand-side factors (Baptista 
and Swann 1998) have been relatively understudied (Keeble and Nachum 2002). 
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Access to suffi cient market demand for knowledge-intensive products may, how-
ever, be crucial in the development of some innovation systems and can be the 
key reason specifi c fi rm clusters arise (or decline) within a regional innovation 
system. For example, based on examples such as Israel’s demand for advanced 
irrigation equipment, Porter observes that: ‘Clusters may [. . .] arise from unusual, 
sophisticated, or stringent local demand’ (Porter 1998:84). 

 The benchmark example of Silicon Valley in the previous section also sug-
gests that military demand for advanced high-tech products can play a role in 
facilitating the development of a regional innovation system (see Markusen  et al.  
1991 for an early study on the link between military demand and the geogra-
phy of innovative industry). The opposite case is Sophia-Antipolis, a regional 
innovation system emerging in a region with very little proximity to large cus-
tomers for high-tech goods. Keeble and Nachum (2002) fi nd that demand-side 
factors, mainly access to a thick client base, are also of crucial importance for 
regions dominated by the service sector, in this case the business services cluster 
in London. 

 Besides the presence of (potential) clients per se, which may be end users or 
buyers of intermediate goods, of key importance is access to early adopters will-
ing to be the fi rst to try out new, innovative products. Newly introduced products 
tend to be more expensive than later versions, while the risk of malfunctions or 
price overruns can be higher. On the other hand, lead users may be able through 
their feedback to developers not only to help them successfully develop their new 
product but also to infl uence the precise specifi cations of the new product to suit 
their particular needs. Under the heading of the living lab, attempts are made to 
structure and enhance user–producer cooperation and communication (e.g., see 
Leminen  et al.  2012 for a recent empirical study). In addition to the demand-side 
factors discussed so far, OECD (2011) also mentions the importance of public 
procurement policies, product standards, and regulation as well as consumer poli-
cies set by government bodies. 

 Development in a transition context 

 Most research so far has concentrated on innovation systems in developed coun-
tries, but recently interest has grown for the specifi c challenges of innovation system 
development in developing countries and transition countries (this book includes a 
case study of Suzhou Industrial Park in China). A number of factors are especially 
important. First, while transition countries tend to have a fairly developed infra-
structure compared to developing countries, this infrastructure may have features 
that are not favourable to innovation system development. While more research on 
this topic is needed, this includes the tendency of planned economies to concentrate 
highly specialized industries in remote locations, with a strong focus on heavy man-
ufacturing and resource extraction. This is in sharp contrast with the usual pattern of 
more diverse and organically grown clusters in accessible locations. Moreover, the 
still considerable importance of state-owned enterprises in most transition countries 
should be taken into account. 
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 Besides physical infrastructure, the institutional infrastructure of transition coun-
tries may form a barrier to innovation system development. Transition countries 
often have a weaker rule of law and less developed legal and judiciary system, lead-
ing to problems concerning (intellectual) property protection. In the face of a less 
developed formal institutional system, fi rms and other actors tend to develop infor-
mal systems of cooperation, reciprocal support, and protection (Puffer  et al.  2009). 
While these informal institutional systems may be effective adaptations for local 
actors, they can form an obstacle for cooperation and communication with foreign 
actors, as discussed in the context of institutional proximity. 

 A common characteristic of transition countries is that they have suffered from 
and sometimes continue to suffer from a process of brain drain of their most tal-
ented workers and entrepreneurs to other countries. While hurting their develop-
ment in the past, this process has created a potentially powerful source of strength 
for the development of innovation systems. When conditions such as political 
stability and rule of law have developed far enough, overseas communities from 
transition countries may be enticed to return, bringing with them advanced knowl-
edge, entrepreneurial experience, and the potential to develop powerful global 
networks between emerging country innovation systems and well-developed sys-
tems in developed countries. In this way, the Hsinchu high-tech cluster in Tai-
wan has become a gateway for technology transfer and access to foreign export 
markets, turning brain drain into brain circulation (Hsu & Saxenian 2006), while 
Russia and China also aim to stimulate this process (see Filatotchev  et al.  2011 for 
early signs of success in the case of China). 

 2.7 Policy intervention 
 Regional innovation systems differ strongly in their innovation capacity. While all 
local actors have strong incentives for strengthening the innovation system, the 
complex nature of innovation systems means that the solution to structural weak-
nesses may not be delivered by market forces alone. ‘Chicken-or-egg’ problems 
may slow down the development of a regional innovation system. For example, 
high-tech fi rms may not locate in a region because of a lack of research and edu-
cation infrastructure, while research and education institutions do not emerge for 
lack of local presence of high-tech fi rms to cooperate with and supply graduates 
to (a similar situation can be imagined with potential entrepreneurs being discour-
aged by a lack of local access to VC funding, while VC investors may not be 
interested in a region without high start-up rates). This is one example of what 
may be called system failure (an extension of the concept of market failure), and it 
opens a case for policy intervention to strengthen the regional innovation system. 

 System failure is a multifaceted concept currently under active study, and 
no single defi nition has yet been agreed upon. Gustafsson and Autio (2011) 
distinguish two elements of system failure, namely institutional inertia, ‘struc-
tural defi ciencies, and lock-in to established externalities inhibit effi cient (from 
a welfare-economic perspective) knowledge exploration and exploitation’ ,  and 
inhibited emergence, ‘due to socially and institutionally constrained sense-making, 
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collective experimentation, learning and discovery within innovation, production, 
and technology use structures.’ (p. 820). In short, it refers to the failure of an inno-
vation system to develop in a region because of structural barriers or inertia. This 
section introduces some policy approaches proposed in the literature for strength-
ening or kick-starting the development of a regional innovation system. 

 Policy measures 

 While the concept of regional innovation systems was only formalized by the early 
1990s, some forms of regional development policy earlier in the 20th century can 
be seen as precursors to current regional innovation system policies. A well-known 
example is French regional innovation policy based on the concept of the  growth 
pole , derived from work by Perroux (1950). This policy focused on supporting a 
local leader fi rm active in an industry sector with growth potential, hoping it will 
build up a local supply chain and possibly a fully developed regional innovation 
system around itself. However, these policies have been criticized as ‘picking the 
winner’, with governments having to decide what fi rms in what sectors have the 
highest potential for future growth. Moreover, even if such policies were to suc-
ceed, they may result in single-industry company towns, vulnerable not only to 
shocks to one dominant sector but even to shocks to one individual fi rm. 

 By the 1990s, attention had shifted towards addressing specifi c barriers seen as 
preventing the emergence of a strong regional innovation system. As discussed 
in the previous section, the outcomes of university research are often seen as 
valuable inputs into innovative activities (e.g. new product development) carried 
out by fi rms located in proximity to universities. However, written and unwrit-
ten rules may prevent university researchers from being willing to disseminate 
their knowledge to industry. At the same time, fi rms may be unaware of the value 
of university research or may lack the absorption capacity to access this knowl-
edge. These problems of technology transfer have triggered many countries and 
regions to develop policy interventions. This can take the shape of innovation 
vouchers stimulating fi rms to buy patents and other knowledge from universi-
ties), but it can also be institutionalized in the form of technology transfer offi ces 
that actively work with industry to assure that commercial opportunities raised 
by university research outcomes are exploited (see Etzkowitz  et al.  2000 for an 
infl uential source on this topic). 

 Another route for making sure that commercially valuable knowledge does 
not remain unused within a university is to stimulate the formation of spin-off 
fi rms by university graduates or staff. This can take the form of seed funding 
and coaching programs offered to academic start-ups, and other series can be 
offered through incubation centers (Rothaermel  et al.  2007 provide a comprehen-
sive overview of the expanding literature on university entrepreneurship). Many 
other forms of local innovation policy have been proposed in the literature, and 
recently attempts have begun to synthesize these policy measures into a more 
integrated framework. Brenner and Schlump (2011) summarize these measures 
into six categories  3   (see   Table 2.1  ). 
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  Table 2.1  Policy measures for strengthening the regional innovation system 

   Policy category    Policy measures   

  Investing in education  • set up new universities or new departments in existing 
universities 

 • stimulate education in topics and methods relevant for the 
regional innovation system 

 • provide training in business skills for scientists and 
engineers 

 • invest in the attraction of talented students and the 
retention of local graduates  

  Investing in public 
research 

 • set up laboratories for the provision of specialized 
services to local fi rms 

 • invest in the attraction of talented researchers  
  Supporting private R&D  • (co-)fi nance the screening activities of local fi rms to 

identify useful external knowledge 
 • (co-)fi nance fi rms’ in-house R&D 
 • (co-)fi nance local fi rms buying R&D services and 

laboratory access at local research institutes  
  Supporting start-ups  • raise awareness for entrepreneurship amongst scientists 

and engineers 
 • provide training in business skills to start-up entrepreneurs 
 • provide seed funds to start-ups 
 • (temporarily) provide subsidized housing and laboratory 

access to start-ups  
  Supporting network 
formation 

 • (co-)fi nance inter-fi rm collaborated innovation projects 
 • facilitate contact between fi rms and education and 

research institutes 
 • facilitate contact between start-ups and investors 
 • provide a physical space for interaction among actors in 

the innovation system 
 • create a region-level organization to coordinate 

networking activities and to represent the region to 
external partners  

  Accessibility and local 
conditions 

 • provide shared infrastructure (depending on the sector 
specialization of the regional innovation system, this 
can include among others airport, harbour, railway, or 
highway infrastructure) 

 • provide an attractive living and working environment  

  (Source: Brenner and Schlump, 2011)   

  Compared to traditional regional innovation policy, the measures summarized 
in   Table 2.1   are far more fl exible and generic. Rather than directing support to 
specifi c fi rms, it is directed to the regional innovation system in general so that a 
large number of regional (and in some cases also extra-regional) fi rms may benefi t 
from it. Only start-up fi rms may still receive direct support, but usually only for 
a limited period and in some cases only in exchange for equity in the fi rm. The 
ultimate choice of direction for the innovation system and its clusters is left to the 
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market, though it should be kept in mind that the state and its fi rms and organiza-
tions (for example, the military) may be important market players. The policy 
measures related to network formation may be crucial to trigger fi rms and other 
actors in the region to perceive themselves as being part of a wider system, which 
they can themselves contribute to. 

 Each of the policy measures introduced so far only addresses a specifi c aspect 
of system failure. Measures related to network formation may be an exception to 
this if they lead other actors in the region to organize a systematic effort to identify 
their innovation system’s weaknesses and undertake action to address them. How-
ever, in most regions, some form of governance structure seems needed to bring 
together all relevant actors to strengthen their RIS. This often takes the form of 
a bricks-and-mortar platform, such as the knowledge locations (Carvalho 2013) 
discussed in the previous section. A bricks-and-mortar platform brings together 
in geographical proximity the technology-transfer offi ces, incubation centers, and 
other institutions set up as part of system building regional innovation policy. 
Often such a knowledge location is cantered on a university or leader fi rm and 
may include an extensive business park. However, it is also possible to bring RIS 
policies together not in a physical platform but in an organizational platform. 
This can take the shape of cluster organisations, development agencies, or more 
hybrid/informal organisation. 

 2.8 In conclusion: the frame of analysis 
 In this fi nal section, we develop a frame of analysis building on the literature we 
reviewed above. This frame presents a succinct set of concepts and objects of 
study to guide the empirical research in the following chapters. This framework 
is specifi cally designed to study innovation in cities and hence refers to urban 
innovation systems, but most of its elements are likely to be applicable to any 
localized innovation system, whether urban or regionally based. 

 Urban innovation systems, clusters, and knowledge locations 

 From the literature review, we learned that innovation systems are complex, 
multi-layered entities that undergo the infl uence of a broad range of contextual 
factors.   Figure 2.1   gives a schematic overview of the three scales we distinguish 
in our analysis of innovation systems. 

  At the highest scale level, we identify localized innovation systems, which, 
depending on their context, can be called urban innovation systems or regional 
innovation systems. Below they will be referred to as urban innovation systems. 
The innovation system is not an isolated entity and has a porous boundary. While 
some clusters may be strongly anchored in one specifi c urban innovation system, 
others can cross the boundary of several cities or regions as their constituent parts 
are distributed between different localities. An urban innovation system may or 
may not include one or more identifi able bricks-and-mortar knowledge locations 
(science parks or other knowledge hubs). 
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 Innovation capacity and performance 

 The innovation capacity of an urban innovation system can be defi ned as the 
ability to secure and improve the system’s innovation performance. This capac-
ity evolves as an interplay of endogenous factors and external factors such as the 
performance of other competing systems, technological innovations, and changes 
in (global) market conditions. While the innovation performance of the system 
can be measured by indicators such as the number of patents, product launches, 
start-ups, and gazelles (fast growing companies), the innovation capacity is much 
more diffi cult to measure. 

 Actors, networks, platforms, and the environment 

 What factors infl uence the innovation capacity and performance of an urban inno-
vation system?   Figure 2.2   identifi es the factors we consider most relevant, based 
on the literature review. 

   Actors.  Urban innovation systems need particular combinations of actors, 
depending on the stage of development and the profi le of the system (e.g. in terms 

  Figure 2.2  The innovation capacity and performance of an urban innovation system 

  Figure 2.1  Three scales in the analysis of innovation systems 
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of clusters it consists of ). Examples of potentially relevant actors are (leader) 
fi rms, suppliers, start-ups, research institutes, venture capital investors, higher edu-
cation institutes, knowledge location managers, intermediaries, and government 
agencies. Intermediaries are the most diverse category of actors and play an impor-
tant role in specifi c instances of urban innovation systems. They may increase the 
strength and cohesion of specifi c fi rm clusters and/or the innovation system as a 
whole by conveying their vision to the other actors and mobilizing them to commit 
to shared goals. They may be independent leaders or role models or large dedicated 
organizations. An important insight from the literature is that each of these actors 
has specifi c capabilities and aims. Also, they differ in the extent to which they per-
ceive themselves as local or non-local actors and in the extent to which they feel 
committed to strengthening the urban innovation system they form a part of. These 
characteristics derive from among others their different experiences, resources, 
and network position. 

  Networks.  Besides the mix of actors and their individual characteristics, the inno-
vation capacity of an urban innovation system also depends on the interactions and 
linkages between actors. Network position is a characteristic of individual actors, 
but at the system level, networks also have emergent properties that can only be 
understood at the level of the network as a whole. Different types of networks can 
be distinguished, ranging from formal, institutionalised, and business-oriented net-
works (e.g. supply chains, strategic alliances) to more informal, people-oriented 
networks (e.g. expat communities). Most networks stretch beyond the region, but in 
a strong urban innovation system, the city is a focal point with high network intensity. 
The morphology and dynamics of innovative networks vary per sector: they are dif-
ferent in, for example, biotech than in ICT. Networks can produce concrete innova-
tive partnerships, alliances, and new ventures, which ultimately churn out innovative 
products for which there is a market and that produce economic value. An impor-
tant force of innovation is the occurrence of unexpected cross-fertilizations between 
people from different trades and backgrounds, resulting in new ideas and initiatives. 
Cities typically offer a dense and rich variety of innovative actors – commercially 
oriented, but also ‘cultural innovators’ such as artists and counter-movements; net-
works at the intersection of sectors or groups can lead to radically new ideas. 

  Platforms.  Many networks emerge automatically, at the interplay between 
actors. But successful urban innovation systems also have platforms that serve as 
hosts for networking and take care of constant innovation and network renewal. 
Platforms can take several shapes: they come as buildings (where fi rms are co-located, 
share facilities, and benefi t from support services and networking opportunities), 
organizations (that promote network formation and promotion, such as branch 
organizations, regional development organizations, cross-fertilization platforms, 
etc.), congresses, meetings, and exhibitions (temporary platforms that allow 
people to meet, exchange ideas, and start new ventures), and websites (virtual 
platforms). Note that venture capital providers also play a key role in network 
formation, thus acting more or less as ‘platforms’ themselves: they help in fi nd-
ing investors for ventures and linking ideas, inventors, and research fi ndings to 
managers and marketers that can make a business out of it. 
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 Besides characteristics of the innovation system and its component parts itself, 
a great diversity of contextual factors has been identifi ed in the literature review. 
These factors have impacts of differing magnitude on the development trajec-
tory and innovation capacity of urban innovation systems. At the same time, an 
emerging urban innovation system also has an impact on the contextual condi-
tions themselves, and in some cases (especially Silicon Valley comes to mind), a 
well-developed innovation system can radically transform the structural charac-
teristics of its environment. Finally, some contextual factors are unique to specifi c 
cities, while others have emerged in the literature as key drivers of innovation 
systems in general. 

  Spatial environment.  First, factors can be distinguished that relate to the spatial 
environment of the urban innovation system. This includes the location and acces-
sibility of the city the innovation system is based in and also the range and quality 
of amenities that make it an attractive location for skilled labour, entrepreneurs, 
and fi rms. Different amenities exert an attraction effect on different types of actors, 
and broad categories like ‘skilled labour’ can be broken down into subcategories 
(young talents, international knowledge workers, highly specialized workers, cre-
ative class), which may respond to different kinds of amenities. Besides actual con-
ditions on the ground, another important factor is the perception or reputation of the 
city in the minds of potential inhabitants, visitors, and incumbent fi rms. A develop-
ing urban innovation system can benefi t if its city has a strong ‘brand name’, while 
at the same time the presence of well-developed clusters and knowledge locations 
can enable a city to develop a powerful brand name it did not previously possess. 
Besides attracting labour, entrepreneurs, and fi rms, the spatial environment may 
also allow those workers and fi rms already present in the city or region to become 
more productive or creative. 

  Institutional environment.  A second group of factors relates to the institutional 
environment, which provides the basis for any business activity. It sets the rules 
of the game and defi nes business cultures and attitudes towards co-operation and 
towards entrepreneurship and thus has a deep impact in innovation processes. It 
includes formal rule systems like laws and regulations and enforcement mecha-
nisms sanctioned by the state. But there is also a cultural-cognitive aspect, including 
accepted beliefs and values shared among individuals through social interactions 
that guide behaviour. Culture refl ects the ideas, values, norms, and meanings shared 
by members of a society and perpetuated through families and communities; values 
consist of global beliefs or abstract ideas that transcendentally guide actions and 
judgments across specifi c objects and situations (Hofstede 1980). To a large extent, 
the institutional environment is a national phenomenon, related to national laws, 
traditions, and culture. But there are regional and urban aspects as well. Cities may 
differ in their business cultures, norms and values, and degree of ‘openness’ and 
tolerance (cf. the American east coast vs. west coast; big city vs. countryside). Eco-
nomic transition has a strong impact on the institutional environment as both formal 
and informal rules may transform rapidly but often at unequal speeds. 

  External factors.  Third, the development trajectory and innovation capacity of 
an urban innovation system is infl uenced by external factors such as the market 
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and technological opportunities that arise at different times throughout the develop-
ment of the system. Besides their own favourable conditions, the main reason some 
urban innovation systems are able to develop powerful fi rm clusters is because they 
offered the right kind of opportunities the moment a technological breakthrough 
took place. Well-developed innovation systems can also create their own techno-
logical opportunities, in which case technological opportunities become more of 
an internal rather than an external factor. The ability to do this depends on many of 
the factors described above and also on the specialized or diverse sector structure 
of the local economy. Similarly, market opportunities, which can emerge in response 
to a technological breakthrough but also because of other processes (for example, 
the opening of China to international trade), can play an important role in creating 
the conditions in which urban innovation systems can develop fi rm clusters. Local 
demand can be a crucial factor for allowing growth to take off, and in particular 
the presence of lead users who quickly adopt new products and provide valuable 
feedback to their developers. Besides private fi rms and individual consumers, the 
government or the military can also take this role. On another level, market cir-
cumstances, such as over- or undersupply of commercial space, sometimes play 
an important role in deciding whether specifi c knowledge locations can be created 
within an urban innovation system. 

 Governing the urban innovation system 

 Evidently, there is no single road towards a successful urban innovation system: 
every city has its own culture, institutions, and defi ning historic moments that 
may have ignited or fuelled the engine, and coincidences play their role. Also, 
every city has its unique mix of actors, networks, and platforms. At the same 
time, there are strong indications that this is not the full story: not everything 
depends on historic coincidences, deeply rooted cultural and institutional reali-
ties, or accidental decisions of individual fi rms taken in overseas headquarters: 
there is a role for active agency. Smart innovation governance at the level of the 
city or region matters. Therefore, in our case studies, we will analyse pro-active 
approaches designed to open up innovation processes and boost networking. We 
take for granted that any approach can only work when the actors are involved in 
the design and implementation of the policies. The governance of the system may 
address all the aspects of our framework: 

 •  Attracting companies and talents.  Offering (fi nancial) incentives for com-
panies and talents to locate in the area; investing in existing universities and 
making them top level. 

 •  Providing incentives for networking.  For example, by efforts to cross-
fertilise sectors and ‘produce’ unexpected encounters and outcomes. 

 •  Creating and promoting the development of platforms.  This can be done by 
building science parks and campuses and setting up network organisations 
and events. Such platforms help transfer innovative business practices of 
global fi rms to local fi rms and people. 
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 •  Changing the institutional conditions.  For instance, by law enforcement or 
policies aimed at improving tolerance and stimulating entrepreneurship. 

 •  Improving spatial conditions.  Investments in quality of life, accessibility, and 
culture and through smart marketing and branding approaches that improve 
the city’s reputation. 

 Moreover, as proposed in the literature, we expect that different policy interven-
tions will be effective at different stages of innovation system development. When 
an urban innovation system is dominated by young emerging fi rm clusters, different 
tools may be helpful than when its main clusters are already well developed, and 
still other tools may be called far when its clusters have matured and are in need 
of renewal. In line with this, the extent to which policy intervention can impact the 
development direction of an urban innovation system depends on its current devel-
opment stage, with an especially large impact expected in the stage of emergence. 

 In our case studies, the governance of innovation ecosystems is a central con-
cern. In each case, we will carefully study the type of organisations and platforms 
that are charged with promoting innovation in the region or science park. We will 
analyse how they work, which organisations are involved, which instruments they 
deploy, and why and to what extent they are successful. 

 Notes
1 At that time, non-European fi rms still needed R&D units within Europe to localize their 

products and deal with the still-extensive regulatory and institutional barriers within 
Europe and between Europe and other countries. EU integration has since largely 
removed this necessity. 

 2 Examples of asymmetrical shocks include sudden changes in demand, in input prices, or 
in government regulation, which adversely affect one industry sector only. 

 3 Brenner and Schlump (2011) operate from the perspective of cluster analysis, correspond-
ing to the broader defi nition of clusters as proposed by Porter (1990). However, it is argued 
here that these measures can also be applied to regional innovation systems as a more 
general framework that includes the insights from cluster analysis. 
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 3.1 Introduction 
 In 2011, the Eindhoven region – which presents itself as Brainport Eindhoven – 
was selected as the most innovative community worldwide by the Intelligent Com-
munity Forum. Understanding the building blocks underpinning its current 
innovation performance yields insights into one route a region can take to become 
a strong urban innovation system. The analysis puts special emphasis on the 
umbrella of innovation strategies collectively known as ‘open innovation’. Open 
innovation is widely adopted among fi rms and other stakeholders in the region 
and underpins many of its current development initiatives. 

 Location 

 Eindhoven is the fi fth-largest city of the Netherlands with about 216,000 inhabitants 
(as of 2011). It is located in the southern part of the Netherlands in the Noord-Brabant 
province. The four larger cities (Amsterdam, Rotterdam, The Hague, and Utrecht) 
are all located in the economic core area (the Randstad) in the west of the Nether-
lands. While none of these four cities is located more than 75 km from the other, the 
actual travel distance from Eindhoven to these cities varies between 92 (Utrecht) and 
143 (The Hague). This corresponds with a 1.15- to 1.45-hour drive by car: quite long 
for Dutch standards. The actual travel distance by highway to the Dutch capital at 
The Hague is almost 150 km, or more than 1.5 hours by car, and other cities in the 
core economic area of the Netherlands, the Randstad area in the western part of the 
Netherlands, are also well more than 1 hour driving distance by car. 

 By contrast, Eindhoven is located only 15 km from the Belgian border and 50 km 
from the German border. With a travel distance of 133 km Brussels, is closer to 
Eindhoven than The Hague, although it takes fi ve minutes extra to get there by car 
(1.50 hours). On a European scale, Eindhoven is right in the economic core area of 
Europe, close to the Ruhr area in Germany and the European capital Brussels. The 
Netherlands has a reputation of being a gateway to Europe, with non–European fi rms 
locating in the Netherlands to service the European common market from there. 

 Although Eindhoven is not located in the economic core area of the Neth-
erlands, the region has good international accessibility: a world-class harbour 

 3   Eindhoven 



48 Eindhoven

(the Port of Rotterdam) and an air-traffi c hub (Schiphol, Amsterdam) are within 
1.5 hours’ driving distance. Moreover, Eindhoven has a rapidly growing airport 
of its own, which has grown from fewer than half a million passengers per year 
in the early 2000s to more than 2.5 million in 2011 and now has regular services 
to about 70 European capital and regional airports. Eindhoven Airport has the 
ambition for further growth in terms of passengers and destinations, but as of yet 
it does not provide direct intercontinental fl ights. 

 Demography 

 Eindhoven has a ring of smaller towns and villages around it, which over time 
have more or less coalesced with the city of Eindhoven. The largest of these 
are Veldhoven (43,600 inhabitants) and Best (28,800 inhabitants). Right next to 
Eindhoven at about 20 minutes’ driving distance by car is the city of Helmond, 
with about 88,500 inhabitants. Beyond the ring of small cities and towns around 
Eindhoven is a less densely populated rural area. Together, this forms an inte-
grated economic region, with many people working in Eindhoven and living in 
the region around the city. The 21 local communities of Eindhoven, Helmond, 
and their surrounding areas together form the South-East Brabant region, also 
known as Greater Eindhoven. With about 750,000 inhabitants, this is a signifi cant 
concentration of population in the Netherlands. 

 3.2 Development trajectory 
 The development trajectory of Eindhoven’s innovation system has followed 
a quite exceptional path. Eindhoven is part of a particular class of cities that 
depended greatly on a single fi rm for their emergence, growth, and further devel-
opment. While cities like Turin and Detroit were already medium-sized cit-
ies before their leader fi rms (Fiat and Ford, respectively) propelled them into a 
period of rapid growth, Eindhoven was only a rural town of about 5,000 inhabit-
ants when its leader fi rm Philips was founded in 1891. Just like cities such as 
Ludwigshafen (BASF) and Magnitogorsk (Magnitogorsk Iron and Steel Works), 
Eindhoven entered a period of rapid growth after the foundation of its leader 
fi rm and would continue to depend on this fi rm not only for jobs but also for its 
housing development, recreation facilities, and part of its healthcare and educa-
tion system. Because of the great importance of Philips for the development of 
Eindhoven, the development of this fi rm will be discussed in some detail. It took 
more than a century before Eindhoven’s development trajectory started to gradu-
ally become decoupled from that of Philips, as will be discussed in the next sub-
section (‘economic crisis and reform’). 

 Foundation of Philips 

 In the 19th century, Eindhoven was a small town with an economy largely focused 
on agriculture. When it became connected fi rst to the canal system and later to 
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the emerging railway system of the Netherlands and Belgium, a small tobacco 
and textile industry emerged. In 1891, Philips Electronics was founded by Gerard 
Philips when he bought an empty textile factory in Eindhoven for the production 
of light bulbs. 

 Trained as an engineer, Gerard Philips learned about electricity and lighting 
during a period of study in Glasgow (United Kingdom). After his studies, he spent 
some time working for a London-based Anglo-American fi rm involved in the 
development of light bulbs. Unable to convince his employers about the oppor-
tunity to build a factory in the Netherlands to service the local market, Gerard 
went back to his home country to carry out this plan by himself. Based on the 
academic knowledge he gathered in Glasgow, his experience acquired in London, 
and additional research carried out by himself after returning to the Netherlands, 
he founded the Philips light bulb factory in Eindhoven. Gerard Philips was not 
originally from Eindhoven and had no specifi c need to choose this location from 
the alternatives available. The reason he chose Eindhoven was most likely good 
accessibility by rail and the availability of an inexpensive factory space with room 
for expansion, which are hardly unique location factors (Heerding, 1989). 

 Characteristics of the Philips-dominated urban innovation system 

 Already from the early years, Philips developed its characteristic features that 
would deeply shape the Eindhoven innovation system. A fi rst characteristic of 
Philips is its heavy focus on advanced research. Gerard Philips remained deeply 
interested in both basic and applied science and invested a relatively large fraction 
of the fi rm’s profi t into R&D. These investments were necessary because Philips 
soon faced heavy competition in the light bulb sector from such fi rms as General 
Electric, AEG, and Siemens. Rather than retreating into a niche market, Philips 
faced the competition head on and succeeded in gaining a large market share by 
introducing a succession of product innovations in lighting to the world market. As 
Gerard gathered excellent researchers in his fi rm, the world’s fi rst modern internal 
R&D laboratory took shape. Facing heavy competition in its core market from the 
advanced new products introduced by General Electric, Philips went on to add the 
NatLab (Physics Laboratory) to its research facilities in 1914 (Heerding, 1989). 
Located in Eindhoven, the NatLab was the world’s largest R&D laboratory at that 
time and created a range of cutting-edge product innovations (Philips 2012). 

 Besides its world-class research capabilities, another reason for the rapid 
growth of Philips was the addition of Gerard’s brother Anton to the fi rm’s leader-
ship. As a merchant, Anton Philips took charge of the commercial side of the fi rm 
and contributed to the second key characteristic of Philips, namely its interna-
tional focus. Recognizing market opportunities in other European countries and 
fearing that the Dutch market would be too small to allow ongoing growth, Anton 
focused on securing export markets and turning Philips into a multinational com-
pany with a strong international sales network. 

 While Philips had both well-developed R&D laboratories and strong commer-
cial capabilities, it was less successful in linking these two spheres together. Over 
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time, this led to two structural weaknesses in Philips’s innovation performance. 
First, the focus of Philips’s R&D effort was as broad as the multi-disciplinary 
research interests of Gerard Philips himself, producing a wide variety of innova-
tions, only some of which Philips was able to effectively bring to the market. 
Second and related to the fi rst point, Philips researchers on multiple occasions 
pursued research projects that can reasonably be described as hobby projects with 
little practical relevance to the fi rm. 

 A third characteristic of Philips with far-reaching consequences for Eindhoven 
is its tendency towards horizontal and vertical integration. As mentioned, Philips 
had a very broad research agenda, with both planned and unplanned advances into 
new product sectors occurring frequently. For example, Philips’s early specializa-
tion in light bulbs led it to do basic research in gas and glassmaking. Advances 
in these fi elds in turn allowed Philips to develop some of the earliest functional 
X-ray tubes and radio valves, and a decade later it continued to develop tanning 
beds, television, and radar. This horizontal integration was not limited to exploit-
ing obvious market opportunities, as Philips was also willing to actively develop 
new product markets when it saw an opportunity. For example, it realized that 
its radio business would only take off if suffi ciently attractive radio broadcast-
ing would be available for radio listening. So Philips provided radio transmis-
sion equipment for free to radio enthusiasts in the Hilversum area, which would 
remain the key media cluster of the Netherlands up to the present. Similarly, 
after sensing an opportunity after the development of X-ray equipment, Philips 
invested heavily in its medical products even though they remained unprofi table 
for an extended period. 

 At the same time, when this horizontal integration was taking place, Philips 
vigorously undertook a strategy of vertical integration. This process started when 
the World War I disturbed Philips’s supply lines for raw materials and interme-
diate goods. Out of necessity, but also in order to keep a high level of secrecy 
towards its competitors, Philips decided to set up its own factories for gas and 
glass production and even developed many of the machines and tools needed to 
produce these materials. As it used paper and cardboard for packaging its fi nished 
products, Philips built its own paper and cardboard factories. Similarly, from the 
1920s onward, Philips developed research and production expertise in plastics 
and other polymers when this was needed for the production of its radios and 
other consumer products. Most of these factories were built in or near the Eind-
hoven region to ensure continuity of supply. 

 Rather than limiting the role of these factories to supplying the materials needed 
for the production of Philips’s key products, Philips supported them with funds 
and research to enable them to develop their own product markets. For example, 
Philips’s plastics factories would end up producing not only the casings for Phil-
ips radios and televisions but also plastic children’s toys and toilet seats. When in 
the 1950s and 1960s rising labour costs made the production of these relatively 
low-end products unprofi table, Philips fi rst moved them to other locations in the 
Netherlands and Belgium rather than closing them and simply buying the raw 
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materials from independent suppliers. This tendency of keeping large, vertically 
integrated supply lines would remain a typical feature of the Eindhoven innova-
tion system until the recent reform processes in the region (Heerding 1989; Otten 
1995; Van Hooff 2008; Philips, 2012). 

 A fourth characteristic of the Philips-dominated innovation system is the heavy 
infl uence of the fi rm not only in the economic structure of the region but in nearly 
all aspects of its development. Since the Eindhoven region was originally a rural 
area without a history of extensive urban development, Philips had to bring in work-
ers from neighbouring regions and even farther away. This process would continue 
with the attraction of foreign workers (so-called ‘guest workers’) from Southern 
Europe and Northern Africa in the 1950s and the currently ongoing attraction of 
international knowledge workers from all over the world to the Eindhoven region. 
Bringing together the necessary concentration of workers required a fast process of 
urbanization, and Eindhoven became an industrial boomtown with a diverse mix of 
population. The spatial planning of this boomtown was dominated by Philips in two 
ways. First, Philips’s offi ces, laboratories, and factories were developed all over 
Eindhoven, both within and outside of the city centre. And second, Philips took a 
leading role in ensuring the provision of adequate housing for its workers through 
its own housing corporation, Hertog Hendrik van Lotharingen. Philips built several 
neighbourhoods for its workers, including the neighbourhoods Philipsdorp, Drents 
Dorp, and Philipswijk, with a total of more than 1,500 homes. 

 Philips’s role in the local community went beyond the attraction and housing of 
its workers. Out of a sense of paternalistic care, the fi rm took on the responsibil-
ity of providing its workers with adequate education (it founded a local technical 
school and a library and used to provide much of the funding for the Technical 
University Eindhoven) and recreation (it founded the local football club PSV, cre-
ated several parks and an expensive swimming pool for the city, and established 
many of the local cultural amenities). The high profi ts from Philips’s innovative 
products enabled the fi rm to make these investments in the local community, and 
the corporate culture and personal values of its founders gave Philips the moti-
vation to take on this role. Gerard and Anton Philips had family connections to 
Karl Marx, and the family would go on to have a strong socialist and progressive 
character (Otten 1995; Janssen 2011). 

 Philips’s paternalistic role in the local community and its attraction of large 
numbers of workers from outside the region created a tight social group of work-
ers with a strong loyalty to and dependence on Philips. Inhabitants of Eindhoven 
who did not work for Philips were excluded from some of its services and at times 
expressed resentment against its dominant position in the region. Its active role in 
the community gave the Philips family a strong infl uence on local politics, at the 
expense of other local actors. Philips’s leaders personally founded and led the pro-
vincial business network BZW and strongly infl uenced the choice of local mayors 
and the leaders of the chamber of commerce. From its foundation up to the 1990s, 
many of the administrators and professors of the Technical University Eindhoven 
were handpicked by Philips (Beckers, 2008). 
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 While Philips was the sole large employer in the Eindhoven region before 
WW II, the automobile producer DAF gradually emerged as a secondary leader 
fi rm in the city. Starting from the 1930s, it produced trucks and trailers, but it only 
really started to take off when in the 1950s and 1960s it received large orders for 
trucks from the Dutch army, and it became a major producer of passenger cars. 
DAF developed an extensive network of supply fi rms, fi rst near Eindhoven but 
quickly expanding into the nearby Dutch province Limburg, and Belgium. But 
in terms of R&D investments, DAF only had a minor impact on the regional 
economy, and it did not play the same kind of role in Eindhoven’s socio-cultural 
development and urban planning as Philips did. More importantly, the supply and 
R&D networks of Philips and DAF, while located in the same region, had very 
little functional overlap (Van den Berg  et al.  2008). Philips’s suppliers had little 
to offer to DAF and vice versa, and the fi rms had little to learn from each other’s 
R&D. In other words, while Eindhoven was more than a single-company town, it 
did not function as a cluster of inter-related fi rms and hence did not constitute a 
dynamic urban innovation system. 

 Several cities close to Eindhoven followed a similar pattern, albeit at a much 
smaller scale, in terms of being dominated by a strong leader fi rm. Océ emerged 
as a major producer of copy machines and other offi ce equipment in nearby 
Venlo, and in southern Limburg province, DSM, originally a state-owned mining 
company, developed itself as a high-tech fi rm when it diversifi ed into the chemi-
cal industry from the 1960s onward. As the supply networks of fi rms gradually 
expanded in size and geographical extent, these fi rms are starting to play a role in 
the Eindhoven innovation system and may eventually become an integral part of it. 

 Signs of change 

 Halfway in the 1970s, both Philips and DAF reached a high point in employment 
and output, and the Eindhoven innovation system reached a point of maturity. In 
1974, Philips reached its maximum employment level of 412,000 worldwide, of 
which 91,000 were in the Netherlands, but the number of workers in the Neth-
erlands had already peaked in 1970 with 98,000. It achieved several technical 
breakthroughs between the 1960s and 1980s, among others with the introduction 
of the compact cassette, the compact disk (CD), and the DVD. A very expensive 
R&D effort also gave Philips advanced capabilities in transistor and chip pro-
duction, but attempts to break through as a computer producer did not deliver 
signifi cant results. 

 Two major changes occurred in the global economic context, which laid bare 
some of the weaknesses of the system as it had developed up to that point. On 
the one hand, as discussed in  Chapter 2 , competition in high-tech sectors became 
much more fi erce and product life cycles shortened, and advanced academic and 
private research became much more widely distributed (Chesbrough 2003). In 
such a knowledge-rich world, increasingly high investments in R&D are needed 
to make a breakthrough with product innovation, and the time available to recover 
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the expenses in exploiting the new product on the market has shortened. In other 
words, internal R&D became more expensive, and its returns became smaller or 
harder to capture. On the other hand, in low-end sectors, competition on price 
became fi ercer, partly because of the rise of newly industrializing countries. 

 The Philips-dominated system of Eindhoven was not well prepared to face these 
challenges. First, the problem of decreasing returns to internal R&D was exacer-
bated for Philips because of the poor connection between its research and business 
departments. As mentioned, Philips had a very broad research portfolio containing 
many R&D projects with limited value to its business department. In other words, 
research was not aligned to the opportunities identifi ed by the business department, 
but rather the research department had its own interests and preferences, regardless 
of business applications. When a fast response was necessary to exploit a market 
opportunity, Philips’s R&D was not always able to respond successfully. 

 Second, increasing competition in the low-cost segment put pressure on Phil-
ips’s extensive network of vertically integrated fi rms, many of which produced 
low-value-added goods that were hardly related to the core competences of the 
fi rm. It became increasingly clear that many of these factories, representing signifi -
cant numbers of jobs in the region, would have to be closed. And third, it became 
clear that the innovation system’s strong dependence on one leader fi rm made it 
vulnerable in times of economic change. For if Philips could not effectively adjust 
to changing circumstances, the entire network of suppliers, the Technical Univer-
sity, and other organizations dependent on Philips could remain locked in to an out-
dated model. As many industrial cities in Western Europe found out in this time of 
change, they could grow rapidly with the rise of their leader fi rm but could also get 
into a deep crisis when this fi rm’s booming years ended. 

 Economic crisis and reform 

 In the context of the gradually emerging changes in the world economy described 
earlier, the oil crises in 1973 and again in 1979 put an end to the growth of both 
Philips and DAF. Consumption slumped in much of the Western world, and the 
export-oriented fi rms in the Eindhoven system were hit especially hard by this. But 
a national policy of wage reduction in the Netherlands (Wassenaar Agreement) 
and a resurgence of foreign consumer demand in the 1980s restored the export 
market of Philips and DAF (which by now had been acquired by Volvo), and both 
fi rms regained most of their pre-crisis production levels. During this new period 
of growth, industrial production capacity expanded strongly in many countries and 
DAF carried out an ambitious expansion into the UK market. When a new reces-
sion struck in the early 1990s, a slump in consumer demand was coupled with 
overproduction, and both Philips and DAF entered into a deep crisis. The response 
of local actors to this crisis reformed the system into its current shape. In little more 
than a decade, the region changed from a textbook example of a vulnerable com-
pany town to one of the world’s most renowned innovation systems (for a detailed 
overview of this transformation process, see Van den Berg  et al.  2008). 
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 The fi rst to respond to the crisis was Philips. The fi rm had already started to 
gradually trim down its extensive network of vertically integrated suppliers and 
no longer undertook the kind of major projects for the local community that had 
produced Philips libraries, Philips swimming pools, and other facilities in earlier 
times. In 1989, it even closed the prestigious technology museum Evoluon, which 
it had built for Eindhoven in the 1960s to celebrate Philips’s 75-year bond with 
the city. In spite of these gradual reforms, Philips still faced urgent cash-fl ow 
problems when the 1990s downturn set in, and for a time bankruptcy of the fi rm 
was not impossible. 

 As a response, in 1990 Philips started the massive Operation Centurion, one of 
the largest corporate restructuring programs in the world at that time. This pro-
gram included massive layoffs (about a quarter of its workers in just four years’ 
time), the accelerated closure of its remaining activities not related to its core 
business, and a rationalization of its R&D efforts. The controversial restructur-
ing succeeded in reducing Philips’s overall costs by a third in just three years’ 
time. For the automobile producer DAF, the crisis set in much more suddenly and 
caught the fi rm in the middle of ambitious expansion plans. Banks responded very 
strongly to DAF’s cash-fl ow problems and suddenly withdrew all funding from 
the fi rm, forcing it into bankruptcy in 1993. Three years later, DAF was acquired 
by Paccar, an American fi rm, and restarted its operations, but by that time massive 
layoffs had already occurred. 

 The most visible consequence of the 1990s crisis and reform of the Eindhoven 
innovation system was the accelerated shift from low-end manufacturing to high-
value-added and knowledge-intensive activities. While Philips closed down or 
off-shored much of the factory work in the region, it actually increased the con-
centration of its R&D activities in the Eindhoven region. Related to this change of 
focus, Philips shed all activities not directly related to its core competences, now 
defi ned as healthcare, lifestyle, and lighting. This excludes not only its low-end 
activities in, for example, glass and plastics production but also high-tech prod-
ucts like semiconductors and lithography. Rather than hastily selling off these 
operations, Philips supported them to become independent fi rms in a process 
of spin-off. Among spin-off fi rms, ASML would go on to become a worldwide, 
multibillion-dollar giant in lithography, and NXP became one of Europe’s leading 
semiconductor fi rms. 

 While not all Philips spin-offs turned into viable companies, those that suc-
ceeded went on to become leader fi rms in the Eindhoven system. Rather than a 
system with one giant (Philips) and one smaller leader fi rm (DAF), each with a net-
work of dependent suppliers around it, the innovation system evolved into a more 
interconnected network with multiple leader fi rms as its nodes. As suppliers were 
forced by the downturn to reduce their dependence on a single local customer, they 
chose a variety of strategies to survive and grow. For example, some DAF suppli-
ers learned to broaden their capabilities to be able to supply Philips or one of its 
spin-off fi rms besides their core customer DAF. Another strategy used by suppliers 
was to work together in inter-fi rm alliances so together they could attain the capa-
bilities to fi nd new customers at a European or even global scale. The result has 
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been a more integrated fi rm cluster as part of a more dynamic and less vulnerable 
urban innovation system. 

 Besides narrowing the focus of its R&D effort, Philips also embraced a new 
approach to the way it carries out its research and development. Under the old 
model of ‘closed innovation’, Philips tried to develop the knowledge needed for 
its operations in internal R&D labs, closed off to the outside world in order to 
safeguard the secrecy of its knowledge base. However, as achieving technological 
breakthroughs tended to become increasingly expensive while at the same time 
shorter product cycles reduced the time available to exploit the resulting product 
innovations, Philips realized that it had to tap sources of knowledge beyond the 
boundaries of the fi rm. As part of Operation Centurion, the fi rm started to think 
strategically on which R&D to carry out indoors and which to buy from external 
sources. When one of Philips’s research staff read the book  Open Innovation  by 
Henry Chesbrough (2003), the fi rm embraced open innovation as a systematic 
new model for its R&D strategy. 

 The fi nal and most fundamental consequence of the crisis and reform has been 
the changing social and organizational structure of the Eindhoven system. The 
coinciding downturn of the region’s two biggest fi rms made local policymakers 
realize that the Eindhoven economy had become too vulnerable to the ups and 
downs of business cycles and that the region had to develop its organizational 
capacity to address this structural weakness. Up to this point, local government 
and university leaders had been relatively passive compared to their counterparts 
in other regions. Philips used to directly appoint research staff at the Technical Uni-
versity, and local government was often bypassed when Philips contacted national-
level policymakers directly to address local issues normally under the authority of 
the city government. In a sense, local stakeholders had to learn how to take charge 
in the region now that Philips did not play its patriarchal role anymore. 

 A fi rst move towards stronger regional-scale cooperation happened when in the 
1980s, as a result of Dutch national policy, a regional authority for Greater Eind-
hoven was set up. Shortly thereafter, national government abandoned its policy for 
stimulating regional governance again, but the idea of regional cooperation kept 
its momentum among stakeholders in the region. Two important institutions were 
founded in the early 1980s: an economic development offi ce (NV REDE) and a 
Brabant provincial development offi ce (BOM). The administration of NV REDE 
is fully public, but it has an advisory council consisting of representatives of the 
local chamber of commerce, labour unions, and representatives of Philips and 
other major fi rms. Because of national regulation, NV REDE could only be set up 
as a voluntary cooperation organization, limiting its ability to address controver-
sial issues at the regional scale, where confl icting interests have to be balanced. 
But it nevertheless proved successful in carrying out specifi c projects to address 
interests shared by regional stakeholders. At fi rst it mostly focused on developing 
business parks, with the additional goals of stimulating innovation and facilitat-
ing the start-up of new fi rms. For example, it helped to create the Science Park 
Eindhoven, a selective business park admitting only innovative fi rms and special-
izing in ICT. Also, it started the development of a business park near Eindhoven 
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Airport, with the aim to build up a cluster of export-intensive fi rms that would 
benefi t from being located close to the airport. While these projects may play an 
important role in the innovation system by themselves, the most important role of 
NV REDE was to strengthen the regional organizational capacity. 

 The other major catalyst in regional cooperation is the SRE, a regional alli-
ance of municipalities in the region. When in 1993 Helmond joined the coopera-
tion organization between Eindhoven and some of its neighbouring communities, 
the SRE was created and covered the entire Greater Eindhoven region. Like NV 
REDE, the SRE is a voluntary organization, and this has especially limited its 
ability to solve the region’s traffi c congestion problems, as infrastructure devel-
opment remained highly controversial among local community governments. But 
whenever regional actors found a shared interest, NV REDE and SRE together 
proved very effective vehicles for putting them into practice. An important fac-
tor in making this work was the fact that in the 1990s, a small group of people 
in charge of the Eindhoven community government, the chamber of commerce, 
and the Technical University were able to work together and shared a sense of 
urgency. Through NV REDE and SRE, they mobilized regional stakeholders for a 
response to the region’s economic crisis. 

 When the 1990s crisis hit, NV REDE responded in two main ways. First, they 
arranged temporary fi nancing for fi rms threatened by bankruptcy. In this way, 
several supply fi rms that might have been dragged under by the reorganization 
at Philips and the bankruptcy of DAF were saved. And second, this emerging 
alliance of regional stakeholders also decided to apply for EU assistance. The 
mayor of Eindhoven took the initiative to invite representatives of the chamber 
of commerce, SRE, other local government representatives, local fi rms, and 
the Dutch secretary of Economic Affairs to set up a project proposal. Together 
they decided to start projects to strengthen the local research infrastructure, to 
stimulate R&D not only at big fi rms but also at smaller local fi rms and suppliers, 
and to stimulate spin-off formation. Another aim was to solve a growing mis-
match at the labour market, with a high number of unemployed factory workers 
coinciding with a lack of skilled technicians. All municipal governments in the 
Eindhoven region were willing to contribute a fi xed annual sum per inhabit-
ant, and the Stimulus project was formulated to apply for EU regional funds. 
The resulting projects not only helped the region diversify and grow out of the 
downturn but also had a more subtle effect. Since EU funds cannot be targeted 
at any single fi rm, groups of fi rms had to be formed that together took part in 
an EU project. This stimulated the strengthening and broadening of inter-fi rm 
networks in the region. 

 When the Stimulus project fi nished, it was followed up by a new project named 
Horizon. The main difference was that Horizon was carried out more or less with-
out subsidies and therefore had to be organized in a very different way. NV REDE 
took on a much more modest role in Horizon and let private fi rms and other local 
stakeholders take charge of its projects. This worked because fi rms were con-
sulted extensively to fi nd out what shared problems they faced and in what ways 
they would be willing to work together to address them. The Horizon project team 
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of NV REDE would then help these private actors with paperwork and other prac-
tical and organizational issues. The Horizon goals (selected after consulting local 
stakeholders) were to address the lack of highly skilled technical workers in the 
region, to increase the commercial exploitation of private and university R&D, to 
diversify the local economy, and to strengthen the reputation or branding of the 
Eindhoven region in the Netherlands and abroad. After a few years, the ‘Brain-
port’ strategy replaced Horizon, keeping the same general targets and working 
style (Van den Berg  et al.  2008). 

 In sum, in a short time, the Eindhoven region transformed itself into a more 
diverse region, keeping its high-tech profi le but becoming less dependent on 
its leader fi rms. A strongly hierarchical network of leader fi rms, with their fully 
dependent suppliers, changed into a more interconnected cluster of large fi rms, 
SMEs, and knowledge institutions. And fi nally, the region went from a relatively 
weak local and regional governance structure to becoming a pioneer in public–
private partnership, with an organizational capability strong enough to combat 
economic crises. 

 3.3 Current profi le 
 The present section discusses the current profi le of the Eindhoven region, pre-
senting some indicators of its innovation performance and introducing the main 
innovation hot spots. 

 Innovation performance 

 The Eindhoven region is one of the most innovative regions in Europe, with a 
strong specialization in several knowledge-intensive sectors. With 2.4 per cent of 
GDP being spent on R&D, the province of Brabant receives more investments on 
research and development than the Dutch average (1.9 per cent) and the EU aver-
age (2.0 per cent). Remarkably, the government’s share of R&D expenditures in 
Brabant is signifi cantly lower than the Dutch average, leaving a much larger share 
for the private sector (see   Figure 3.1  ).  1   The reasons for this low level of public 
investment in R&D may be found in the historical development trajectory of the 
city and its region. Eindhoven used to be perceived as a Philips company town, 
with not just the local supply chain but also the local university (TU/E) geared 
towards serving the needs of leader fi rm Philips. 

 Several indicators can be used to illustrate the region’s innovation performance. 
Firms in the region derive a signifi cantly higher share of revenue from new or 
improved products (17 per cent versus the average of 6 per cent), and R&D person-
nel are a much more substantial share of total employment in Eindhoven than in the 
overall Dutch economy (8 per cent versus 1 per cent; CBS-CIS 2008). 

 Patent data show that Eindhoven is the region with the highest absolute number 
of patents across Europe, also if measured per capita. In 2008, almost 1,000 pat-
ents were registered in the Eindhoven region – considerably less, though, than in 
2001, when more than 2,000 patents were registered (Eurostat, 2008). Compared 
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with competing regions such as Munich and Stockholm, Eindhoven’s patent out-
put showed a remarkably rapid downward trend in the 2000s (see   Figure 3.2  ). 

  Another remarkable trend is the declining dominance of Philips in the Eind-
hoven system. While Philips singlehandedly accounted for the great majority of 
R&D spending in the region in the early 2000s, it made a much more modest 
contribution by 2011. While still the number-one fi rm in R&D spending in the 
Eindhoven region in 2011, ASML’s quick rise to prominence had already made it 
almost an equal to Philips. It should be mentioned that Philips’s declining trend 
is to a large extent the direct result of its policy of downsizing, since the number-
two (ASML) and number-three (NXP) fi rms were actually part of Philips before 
being spun off. 

 Data on the economic structure of the Eindhoven region show that the region is 
specialized in the automotive sector, life tech, design, and high-tech systems and 

Figure 3.1  Public and private investment in R&D in 2009 as percentage of GDP, 
EU average, Netherlands, Noord-Brabant province

(Source: Eurostat)
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  Figure 3.2  Patent output 2000–2008 (for Eindhoven, Munich, and Stockholm) 
 (Source: Eurostat, own calculations) 
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materials. Location quotients (LQs) give an indication of the relative specializa-
tion of the region in these knowledge-intensive sectors compared to the Dutch 
average (see   Table 3.1  ).  2   New fi rm creation (start-ups minus fi rm closure) can 
be observed in only two sectors: between 2007 and 2012, the number of fi rms in 
the high-tech systems and materials sector and the design sector increased with 
43 and 53 per cent, respectively, while the two other sectors (automotive and life 
tech) remained relatively stable (CBS 2012). 

  In the Eindhoven region, knowledge-intensive sectors are concentrated in vari-
ous innovation hot spots, to be introduced next. In section 3.4, we will analyse 
their development in more detail. 

 The High-Tech Campus 

 The High-Tech Campus (HTC) is a science park located on the outskirts of Eind-
hoven. It used to be a closed and secretive Philips lab, but in 2003, Philips decided 
to open it to other fi rms and research institutions. Philips provided a fi xed budget 

  Table 3.1  Location quotients of number of fi rms 
in knowledge-intensive sectors, relative to Dutch 
average, 2007–2012 

  2007  2012  

  Automotive  1.57  1.36  
  Design  1.07  1.14  
  High-tech  1.15  1.10  
  Life-tech  1.05  1.28  

  (Source: CBS, 2012, own calculations)   

Figure 3.3 R&D expenditures of Philips, ASML, and NXP in millions of euros
(Source: Technisch Weekblad, own calculations)
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for the redevelopment of its private lab into a campus with all facilities necessary 
to attract both large fi rms and start-ups. In 2012, the fi rst phase of redevelopment 
was completed and Philips sold the campus to a consortium of Dutch investors. 
Currently the HTC, an area of only about 1 square kilometre, houses a large num-
ber of fi rms, many of which are multinationals. Together these fi rms employ about 
8,000 workers on the campus, most of whom are researchers and other knowl-
edge workers; about 20 per cent are international knowledge workers. The park 
is exclusively a space for work and research; it does not include any residential 
space. While it aims to be a vibrant, attractive place during the day, the park closes 
at 8.30 p.m. during the week and the weekend and therefore offers only limited 
scope for becoming the centre of a social community. 

 Strijp S 

 Another relevant concentration of knowledge-intensive activities in the Eindhoven 
region is Strijp S, a former location of Philips. This 27-ha area is to become an 
attractive place for urban living and a hot spot for design and creative entrepreneur-
ship. Strijp S is a roughly triangular space, bordering the railroad on one side and 
a residential area and business space on the other. Up till the opening of the area 
in the early 2000s, the area was popularly known as the ‘forbidden city’ because 
the general public was not allowed to enter the area. It housed the famous R&D 
laboratory NatLab, where most of Philips’s technical breakthroughs took place. 

 When Philips decided to downsize and focus on a small number of high-tech 
sectors in the 1990s, it closed most of its manufacturing on Strijp S and concen-
trated all its R&D on the High-Tech Campus. So while the HTC continued to play 
a key role for Philips, as an open campus rather than an exclusive Philips area, 
Strijp S quickly lost its relevance to the fi rm. Because of the proximity to the city 
centre and the high visibility of the area, and because of its many industrial heri-
tage sites, local stakeholders in Eindhoven realized that they needed to come up 
with a vision to redevelop Strijp S. The city government of Eindhoven and the real 
estate company Volker Wessels together developed a vision to turn Strijp S into a 
multifunctional creative district, combining urban living and working and provid-
ing an anchor for the emerging design sector. They set up a management company 
(Park Strijp Beheer) in 2002 to set a general framework for the redevelopment 
project, which the social housing corporations Trudo and Woonbedrijf went on to 
implement together.  3   

 TU/E Science Park 

 The third innovation hot spot in the Eindhoven region is the science park of the 
Technical University Eindhoven (TU/E), located at the attractive Dommel River 
valley and at walking distance of the central railway station. While it has been a 
major centre of education and research for decades, only recently the university 
decided to redevelop it into a multifunctional campus. In the 1990s, the fi rst impor-
tant changes took place. First, the connection between the city centre and the campus 
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was drastically improved. A natural barrier between the campus and the inner city 
of Eindhoven, an undeveloped plot with low hills obstructing travel, was developed 
into the Kennispoort (knowledge gate). Pedestrian and bicycle transport access was 
created through the plot and the Kennispoort building was constructed, housing not 
only university offi ces but also the regional chamber of commerce. As the TU/E 
developed its incubation strategy, another part of the campus was designated as 
temporary business space for starting fi rms. However, this was still very limited 
in scale, and the TU/E campus retained the atmosphere of a monofunctional area 
dedicated to education and research. As the redevelopment of the other knowledge 
hot spots (HTC and Strijp) took off in the 2000s, the TU/E administration realized 
that the university could also play a more prominent role in the Eindhoven system. 
In its strategic plan for 2020, the university plans to double its number of students 
to more than 10,000 and strongly raise its international profi le. 

 Brainport Innovation Campus 

 A location that in the near future could play a key role in the Eindhoven innova-
tion system is the Brainport Innovation Campus, a high-tech business park that 
is still in the planning stage but is expected to be open for tenants by 2014. The 
70-ha park will be located close to the airport and well connected to the city 
centre. The Brainport Innovation Campus (BIC) was conceived after a number 
of high-tech suppliers in the region, most of them suppliers of the semiconductor 
systems builder ASML, expressed an interest in co-locating in a new business 
park. As described in the previous section, OEMs like ASML demand increas-
ingly high quality of their suppliers and stimulate them to work together to create 
an integrated value chain. To help them meet these high requirements, a group 
of high-tech suppliers united in the cooperation Brainport Industries (which cur-
rently has 65 members) decided to also integrate their value chain geographi-
cally by together creating the BIC in order to facilitate interaction and knowledge 
exchange (Buck Consultants 2010). Besides this, the new campus is also planned 
to house a vocational school that trains workers in the specialized technical skills 
needed by many supply fi rms and an incubation centre for start-up fi rms stem-
ming from or relevant to the tenants of the BIC. 

 3.4 Key features 
 This section discusses the key features of the Eindhoven innovation system based 
on the fi ndings of interviews with organizers and decision makers in the region. 

 Leader fi rms 

 The fi rst key feature of the Eindhoven innovation system, identifi ed by many of 
the interview respondents, is the presence of leader fi rms. The region possesses a 
small number of large leader fi rms with a strong bond with the region, including 
fi rst and foremost Philips and to a lesser extent ASML, car-producer DAF, and the 
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chemical and biotech fi rm DSM, located somewhat further away from Eindhoven. 
These fi rms are major innovators in their own right and also played a key role in 
strengthening the region’s innovation system. Leaders fi rms not only played an 
important role in building a critical mass of specialized workers, tacit knowledge, 
and research infrastructure in the region, but they also facilitated spin-off forma-
tion to create a network of innovative intermediary suppliers, from which the next 
generation of leader fi rms could emerge. 

 The build-up of critical mass was most important in the early phase of the 
development of the innovation system. Once established, this critical mass 
of knowledge, workers, and infrastructure became a fertile ground for later 
knowledge-intensive economic activity, which continued to be valuable also 
when the leader fi rms around which the critical mass initially emerged took a 
more modest role in the regional economy. The build-up of critical mass is com-
pounded by the process of spin-off formation, as spin-off fi rms tend to locate 
close to their parent fi rm and therefore add to the amount of economic activity 
in the region. 

 Especially in the 20th century, Philips was a prime example of an innovative 
fi rm that generated more potential projects, new product designs, and ideas than 
it was able or willing to exploit internally; the most viable of such projects were 
the seeds from which spin-off fi rms could grow. The company invested heavily 
in a wide range of R&D, ranging from advanced basic research to application-
oriented R&D and design, which produced a local knowledge base from which 
several successful spin-off fi rms emerged. If resulting spin-off fi rms were active 
in relevant industry sectors, Philips could act as launching customer. Besides suf-
fi cient funds, this also required the trust and patience needed to work with young 
fi rms that still need to improve their products and overcome common start-up 
problems. 

 If besides an extensive and sustained R&D effort leader fi rms are also support-
ive towards workers with entrepreneurial ideas, then the formation of a cluster 
of spin-off fi rms is expected to speed up further. While in the past Philips tended 
towards secrecy, it set up entrepreneurship courses for its workers to promote 
spin-off formation as part of its strategy of restructuring from the 1990s onward. 
Moreover, it became active in spin-off incubation and, among other things, opened 
its clean rooms at the High-Tech Campus to start-up fi rms. 

 A further and sometimes overlooked aspect of spin-off formation is that a strong 
urban innovation system needs independent start-up fi rms rather than suppliers that 
remain fully dependent on their parent fi rm. ASML is an excellent example of how 
a leader fi rm can manage this process. While being a fairly recent spin-off of Phil-
ips, ASML has already gathered an extensive network of suppliers and spin-off 
fi rms around itself, most of which are located in the Eindhoven region. To promote 
the sustainability and growth prospects of this fi rm cluster, ASML stimulates its 
suppliers to fi nd other customers besides ASML and, when needed, it helps these 
fi rms upgrade and gain access to a (international) network of customers. ASML 
benefi ts from this because fi rms with a diversifi ed customer base are more reliable 
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suppliers, less prone to bankruptcy (and supply discontinuity for ASML) during 
the frequent ups and downs that characterize the high-tech systems sector. 

 Regional governance 

 The second key feature of the Eindhoven system is the constructive cooperation 
within its regional public and private governance network. The region’s economic 
diffi culties in the 1990s constituted a trigger for local fi rms and governmental 
actors to organize themselves and approach national and EU-level authorities 
with a coherent vision for the future development of the region. While this crisis 
was already long past, the network that was created for combating the economic 
crisis turned out to be equally effective for the governance of the highly innova-
tive and fast-growing Eindhoven system of the 2000s and beyond. 

 The Eindhoven innovation system is characterized by a pro-active public–
private co-operation, able to quickly mobilize a network of actors when the need 
arises. For example, when a sharp cyclical downturn hits the region’s industry or 
when an opportunity arises for attracting a key research institute to the region, an 
alliance of, among others, the Eindhoven city government and its mayor, the local 
chamber of commerce, and leaders of large fi rms can quickly organize and take 
action. Also, the Eindhoven region has a number of fi rms that are strongly embed-
ded in and committed to the region. Firms like Philips and DAF (both of them 
originally family-owned fi rms) have a long history in the region, and its directors 
and workers have a strong sense of attachment and responsibility for the region. 
Downsizing and foreign ownership can make this regional embeddedness more 
limited in the future, but several younger fi rms have expressed an aspiration to 
take a similar role in the region when their fi rm size allows it. 

 In the 1990s, the high level of private-sector involvement was complemented 
by a reasonably effective regional government. Eindhoven is one of the few Dutch 
cities in which regional government (as a complement to national and local govern-
ment) really took root in the shape of the cityregion Eindhoven (SRE). This alliance 
of 21 local governments is organized on a voluntary basis and has only been truly 
effective on policy areas for which consensus exists (for example, it has struggled 
to deal with problems of traffi c congestion and oversupply of offi ce space), but it 
has proven effective in the facilitation of high-tech industry. Part of its effectiveness 
stems from the fact that these 21 local governments are willing to contribute fi nan-
cially, enabling them to co-fund projects for which only partial funding is available 
(which is the norm for both Dutch and EU-level regional policy). 

 With these favourable governance conditions in place, a special public–private 
organization was able to grow out of the temporary crisis-fi ghting projects (Stim-
ulus and Horizon) organized by local and regional actors. This organization called 
Brainport Foundation is a permanent public–private partnership charged with the 
implementation – through its subsidiary Brainport Development – and increas-
ingly also the formulation of regional economic policy (see  Box 3.1  for an in-depth 
analysis of public–private governance at Brainport Foundation). 
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  Box 3.1 Brainport Foundation  

 Brainport Foundation is the organization in charge of public–private development 
projects in the Eindhoven region, which it implements through its development 
company Brainport Development. Brainport Foundation and Brainport Develop-
ment evolved out of the project organization of the Stimulus and Horizon projects 
and have over time built up a strong reputation in the region. In 2005, an alliance 
of local stakeholders formulated the Brainport strategy, including plans to address 
what they identifi ed as the major challenges and opportunities to the region in the 
near future. Because of their consensus on these issues, they formed an effective 
lobby at the Dutch government, resulting in the national government affi rming its 
support for the plan. These local stakeholders include the mayor of Eindhoven, the 
chairman of Philips, the president of the Technical University of Eindhoven, and the 
chairman of the regional chamber of commerce. Brainport Development was set up 
to implement this strategy. It has about 50 employees, and in addition it has 28 proj-
ect leaders who work part time for Brainport Development besides their function at 
a local fi rm or institution. Brainport Development has a permanent representation in 
Brussels to represent the region towards the European Union institutions. 

 While its predecessors originally focused on coping with the 1990s crisis, Brain-
port Foundation’s mission has gradually become more and more ambitious. In 
its 2020 strategy, it aims to further strengthen the Eindhoven region as one of the 
world’s leading high-tech regions. To reach this goal, its project teams keep a con-
tinuing dialogue with the region’s fi rms and research institutes to identify problems 
and challenges. Based on this fi eldwork, it formulates a coherent strategy resulting 
in specifi c action plans to be carried out. These action plans are then presented to 
local stakeholders, who are asked to provide funds and personnel to carry out the 
tasks identifi ed. Brainport Development has a budget to help these private actors 
organize these projects and takes care of all legal paperwork involved. 

 Two concrete examples help illustrate this working style. When local fi rms 
informed Brainport Foundation of a widespread and growing lack of skilled tech-
nical staff, one of the action plans proposed was to organize activities in which 
primary and secondary school students are brought into contact with researchers 
of local high-tech fi rms in a fun and informal way. Many of the region’s fi rms were 
then found willing to free up researchers for these activities, while Brainport Devel-
opment made all arrangements with local schools. 

 A second example of a successful Brainport Foundation project is the ‘knowledge 
workers plan’. When a deep recession hit the region’s high-tech fi rms in 2008 and 
2009, many fi rms had to lay off part of their research staff to avoid fi nancial prob-
lems. However, they realized that as soon as the recession ended, they would face 
a shortage of knowledge workers again, made worse by the recent layoffs. Brain-
port Foundation arranged with the national Ministry of Economic Affairs to provide 
funding for local research institutions to temporarily employ the research staff to be 
laid off at local fi rms, ensuring that their research projects could continue through 
the recession. When the recession ended, fi rms hired back their research staff, and 
as a result, precious human capital was not wasted for the region. 

 While the voluntary participation of private stakeholders is one of the success 
factors behind Brainport Foundation, it also means that not every project can be 
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realized as planned. While the Eindhoven Region is characterized by a culture of 
solidarity and collaboration, some action plans that are especially costly or diffi cult 
to carry out are sensitive to free-rider problems. By May 2012, some of Brainport 
Foundation’s labour market-related projects suffered from this problem. Similarly, 
its program to strengthen the urban atmosphere in the Eindhoven city centre still 
depends on the efforts of a few stakeholders such as Trudo (see the discussion on 
Strijp S elsewhere) and has yet to develop a coherent policy network. 

 In the Eindhoven Region Brainport Foundation is generally regarded as a success-
ful organizational platform that helps stakeholders in the innovation system identify 
and address shared challenges. Representatives of Brainport Foundation and many 
of the other stakeholders that were interviewed (independent of one another) men-
tion the following as its major success factors: 

 1 It started small and began by carrying out concrete projects that achieved 
noticeable results within a limited time period. 

 2 Regional stakeholders shared a sense of urgency, causing them to be willing to 
begin far-reaching cooperation to address shared challenges. Moreover, when 
the immediate crisis was over, Brainport Foundation was successful in keeping 
this sense of urgency alive. 

 3 Regional development organizations like Brainport Foundation need suffi cient 
funding to take care of project organization and to keep a permanent staff to 
continuously visit local fi rms and research institutions to ask them about prob-
lems and opportunities to be addressed in projects. But if its budget becomes 
too large, the organization may become too independent and complacent. 
Because the development company Brainport Foundation has a limited bud-
get, it needs to mobilize private actors to carry out the projects formulated 
by Brainport Foundation, which requires constant dialogue and establishing 
strong relations. This, in turn, has shaped Brainport Development’s organiza-
tional capacity. Similar projects in other regions have tended to fail simply 
because an overly generous budget lead their regional development organiza-
tions and their development companies to become too independent of private 
stakeholders. 

 4 Once a strong local network has been established, local actors will themselves 
realize when problems and opportunities exist for which Brainport Foundation 
can play a role. Once this point has been reached, the regional development 
organization has become a key intermediary in the innovation system, but con-
stant dialogue with private actors is needed to maintain this position. 

 With Brainport Foundation, the region has a fl exible tool – that fi ts well in the 
model of Triple Helix governance (see Brouwers  et al.  2009) – for combating the 
effects of cyclical downturns and also for addressing long-term constraints and 
opportunities for the further development of the system. This is important for 
urban innovation systems because of their tendency to grow in leaps and bounds, 
alternating between periods of rapid growth and sudden cyclical downturns. In 
the Eindhoven model, the government acts more as a facilitator than as the sole 
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decision maker in the project, while private actors take part in deciding the specifi c 
content of the projects (traditionally, government would monopolize this role) and 
sometimes provide co-funding. Moreover, public, private, and academic actors 
partly carry out their roles in the project directly, while other tasks are carried out 
through Brainport Foundation, in which all of these actors are represented. 

 Research infrastructure 

 The third source of strength of the Eindhoven system is its research infrastruc-
ture. Key elements in this network of research institutions include the Technical 
University Eindhoven (TU/E), the Netherlands Organisation for Applied Sci-
entifi c Research (TNO), and the Holst Centre for collaborative pre-competitive 
research. Its research infrastructure has a number of peculiar features, leading to 
both strengths and challenges for the region. 

 The TU/E is a relatively young university with a reasonably strong reputation. 
With just more than 9,000 students and 2,000 academic staff, it is a medium-sized 
university. Philips was heavily involved in its founding in 1956, providing much 
of the funding and knowledge base of the university, handpicking most of its 
professors and taking in most of its graduates and R&D output. Over time, the 
TU/E became less dependent on Philips, but it continued to be perceived (and to 
perceive itself) as a university in service to local industry (Beckers 2008). With 11 per 
cent of its publications done in collaboration with industry (2002–2006; Tijssen 
 et al.  2009), the TU/E is global leader in university–industry co-publications.  4   

 This strong focus on cooperation with local industry has been a mixed blessing 
for the university. It allowed the TU/E to do cutting-edge research in a number of 
specialized fi elds (namely those fi elds Philips and other key local fi rms are special-
ized in) and assured that a large share of its research was actually usable for indus-
try. Both the TU/E and local fi rms profi ted from this tight relationship, but the TU/E 
was more dependent on local fi rms than vice versa since most large fi rms also have 
internal R&D labs to do most of the R&D they need. Moreover, it reduced the abil-
ity for independent initiatives at the TU/E, which created a challenge when Philips 
retreated from its formerly dominant position in the region. 

 Currently, according to respondents within the university and from local indus-
try, the main role for the university in the system is to attract and educate talented 
students, providing them with skills useful to local industry. While research is an 
equally important mission of the university besides education, in practical terms, 
this research again mainly has the function of training highly skilled knowledge 
workers. While the research carried out at the TU/E may often be too theoretical 
to be useful to fi rms, allowing PhDs to carry out (fundamental) research gives 
them the training and experience to work for the local industry after fi nishing 
their research. Besides these traditional academic roles, the TU/E also acts as an 
incubator for academic spin-off fi rms. So far it has been successful in creating a 
reasonably large number of start-ups, but few of these show the potential to grow 
into major fi rms. A recent change in approach to start-up incubation may change 
this (see  Box 3.5  for a discussion). 
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 Local stakeholders, both public and private, want to see the Technical Uni-
versity expand and take a stronger role in the innovation system. The Technical 
University has made plans for cooperating or even merging with the other two 
Dutch technical universities, forming the 3TU federation. This allows specializa-
tion, a combination of mass and focus, and a stronger branding abroad. However, 
so far, 3TU has mainly been a lobbying organization and discussion platform. At 
the same time, the Technical University Eindhoven plans to cooperate with geo-
graphically closer universities with a broader profi le (not focused exclusively on 
technical disciplines). It remains to be seen whether this will make a big impact 
on the innovation system (Bits and Chips 2011). Another aspect of the expansion 
of the TU/E is its recent plan to restructure the university campus, creating a more 
attractive and internationally recognized TU/E Science Park. 

 Besides the TU/E, the region has a number of other key research institutes. 
TNO is a national research institute founded by the Dutch government in the 
1930s with the aim of strengthening the innovativeness of the Dutch industry. It 
consists of a number of specialized research laboratories that carry out applied 
research for a specifi c industrial sector. TNO Industry – as this part of TNO was 
called until 2004 – focuses on high-tech systems and materials, as do most of the 
key fi rms in the region. While it was originally located in the Delft region (the 
other main high-tech region of the Netherlands, which is located in the Rands-
tad urban core of the country and hosts several world-leading fi rms and research 
institutes), public and private stakeholders of Eindhoven together succeeded in 
convincing TNO Industry to move out of this highly attractive location and settle 
in Eindhoven instead. Because of the timely response to the opportunity of relo-
cation and the well-developed proposal offered to TNO, the plan succeeded and 
TNO Industry moved to the TU/E campus (Beckers 2008). 

 TNO has the aim of generating spin-off fi rms from among its research staff. 
The institute works according to the principle that as soon as a specifi c R&D 
project has repeatedly proven to be valuable for private fi rms, it is ready to spin 
out of TNO. Some of the researchers involved in the project will then leave TNO 
along with the necessary patents to create an independent spin-off fi rm. To ensure 
the success of spin-outs during their initial phase, TNO created a separated non–
state-funded entity to support the TNO spin-offs in raising funding, housing, and 
experienced entrepreneurs whose main task is to fi nd additional funds for the 
start-up from private investors or large interested fi rms. In this way, TNO over the 
years created around 60 spin-offs. 

 Open innovation 

 One aspect of Philips’s reorganization following its diffi cult period in the 1990s 
was to downsize and rationalize its R&D policy. Rather than funding a large 
number of internal R&D projects from a broad range of scientifi c disciplines, the 
fi rm decided to concentrate on a few core disciplines and use external sources of 
knowledge whenever possible. In 2003, Philips’s directors connected their policy 
with the ideas of Henry Chesbrough on open innovation ( Box 3.2 ). 
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  Box 3.2 Open innovation  

 In his 2003 book  Open Innovation , Henry Chesbrough argues for a new approach 
to innovation. In the old model of ‘closed innovation’, fi rms depended on their own 
internal R&D labs, in which researchers attempted to carry out the entire innovation 
process from basic research to product development in an atmosphere of secrecy. 
The goal was for fi rms to build up a stock of patents or trade secrets to use as com-
petitive assets and trade barriers against new entrants who could not afford such 
great investments in internal R&D. Philips in its early days was a prime example of 
this approach to innovation and also serves to illustrate its limitations. 

 Carrying out the entire innovation process internally can be extremely costly, 
especially since only some of the innovation projects undertaken can be expected 
to result in a marketable, innovative product. And even when internal R&D leads to 
the development of a breakthrough innovation, fi rms will only be able to recover a 
fraction of the revenue produced by this innovation. And fi nally, closed innovation 
is based on the assumption that outside the boundaries of the fi rm, there is little 
publicly accessible research of use to the fi rm. Shorter product cycles and the rise of 
the quality and availability of public basic and applied science have made the closed 
innovation approach obsolete. 

 To address these problems, fi rms have begun to experiment with open innovation 
strategies. While open innovation is not one but a range of approaches, the most 
basic element of open innovation is to tap existing sources of knowledge whenever 
possible and conduct internal R&D mainly to fi ll in the gaps in existing knowledge. 
Open innovation implies the active creation of cooperation networks and shared 
research institutes to pool R&D investments, especially in pre-competitive research 
(research in the earliest stage of the innovation process, the results of which can be 
used by many fi rms rather than being relevant for one single application). 

 More elaborate open innovation strategies also include a role for spin-offs and 
venture capital. The internal R&D department of a company may produce knowl-
edge that does not seem to have a practical use for the fi rm. One option is then for 
the fi rm to allow (or even encourage) some of its researchers to form a spin-off fi rm 
to further develop this knowledge into a product. When it is successful, the ‘parent 
fi rm’ can decide to buy back its spin-off or to establish a long-term cooperation 
with it. 

 The successful application of open innovation strategies puts high requirements 
on a fi rm’s innovation system. When a system allows shared research institutions 
and spin-offs to thrive, this opens strategic options for the application of open inno-
vation by the fi rms located in it. 

 Philips gave open innovation a specifi c meaning by creating the High-Tech 
Campus (HTC). This campus, located at the outskirts of Eindhoven, used to be an 
exclusive and highly secretive Philips research laboratory. When Philips made its 
turn towards open innovation, it removed all Philips signs from the area (a very 
symbolic gesture) and allowed other fi rms and institutions to locate on the cam-
pus. Currently, the HTC houses most of Philips’s R&D labs, besides major Philips 
spin-offs like NXP and other major national and international high-tech fi rms and 
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service providers. Moreover, it provides offi ce space to new start-up fi rms and 
offers the Philips clean rooms for rent to fi rms that otherwise may not have had 
access to such an advanced research facility. Also, the Holst Centre is located on 
the HTC, placing it next to many of its key users. In sum, the HTC has been rede-
signed from a paragon of closed innovation to a space tailor-made to facilitate open 
innovation. Specifi cally it provides opportunity for inter-fi rm cooperation (through 
the geographical proximity of fi rms in related industry sectors), collaborative pre-
competitive R&D (in the Holst Centre), and open innovation strategies based on 
nurturing and cooperating with spin-off fi rms. 

 It should be noted that not all stakeholders in the Eindhoven region agree with the 
notion that open innovation has become a paradigm of R&D policy in the region. 
Open innovation has become a well-known concept among actors in the region, but 
it is unclear to what extent actors besides Philips are really committed to applying it 
as a strategy. Some fi rms express that they only take part in collaborated R&D proj-
ects because this is often supported with government subsidy in the Netherlands. 
This casts doubt on the true added value of at least this form of open innovation 
(as explained in  Box 3.2 , open innovation also includes strategies based on spin-
off formation). Moreover, a recent shift in Dutch innovation policy (the top sector 
policy) is likely to put pressure on the popularity of R&D collaboration. This policy 
involves stimulating fi rms to fund university research, basically subcontracting their 
internal R&D to university laboratories. While this may be interpreted as a form 
of open innovation (typically multiple fi rms would fund one university research 
group, sharing the resulting innovation outcomes), it is highly controversial among 
the fi rms interviewed and may be a step too far for some. One respondent notes that 
for most fi rms in the region, it would be more fi tting to talk of shared innovation 
rather than open innovation. Firms do work together and share their knowledge 
with trusted partners, but they do so not in an open regional innovation network but 
rather with fi rms directly connected to them in the value chain. For example, OEMs 
increasingly entrust their suppliers with part of their R&D (helping them to upgrade 
to be able to take on this task), and suppliers among themselves also increasingly set 
up clusters within which R&D cooperation is carried out. While this can certainly 
be called open innovation, there appears to be a limitation on the extent of openness 
fi rms are willing to accept. 

 The software of open innovation: a regional mentality 
and the community around a leader fi rm 

 Having the hardware (e.g. the HTC) and the orgware (institutions such as the 
Holst Centre) is not enough: initiatives similar to the HTC and Holst Centre have 
failed in other regions because a third element, the ‘software’ of open innovation, 
was missing. R&D in general and pre-competitive research in particular is always 
an unpredictable process with uncertain outcomes. It is logical that fi rms and their 
researchers try to protect themselves against these uncertainties by working on 
the basis of contracts that seek to detail the division of investments and returns 
of the research project, but this often proves impossible in practice. As a result 
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of this, many promising R&D projects are not carried out because the partners 
involved refuse to start working in the absence of a clear contract, and if research 
is carried out, it can end in confl ict if its outcomes differ from those described in 
the contract. 

 In the Eindhoven region, contracts play a much smaller role in collaborative 
R&D. Researchers realize they can only work together if they trust each other. 
So at the Holst Centre and the related DevLab, it is common practice to work 
without binding contracts for the fi rst 2 years of a research project, and only when 
concrete results are starting to emerge are contracts written down to set rules on 
property rights and returns of the project. When asked about the origins of this 
‘software’ of trust and willingness to cooperate, stakeholders in the Eindhoven 
region point to the strong, historically rooted sense of local community. 

 Some discussion partners refer to a ‘Brabant mentality’  5   based on long-term 
cooperation and live-and-let-live competition. At least in recent decades, fi rms 
in the region have had a tendency to search for a niche market in which they 
can prosper without having to compete directly with neighbouring fi rms. Firms 
operating in different but related niche markets are likely to depend on a shared 
knowledge base that they can strengthen through collaborative R&D without 
fearing that they are strengthening their own competitors. Moreover, the large 
OEMs of the region value continuity over cost minimization in their relations 
with local suppliers, allowing their suppliers healthy profi t margins even if their 
local monopsonism power as the sole buyer of specialized intermediate goods 
would have enabled them to negotiate lower prices. Besides this, the region’s 
OEMs tend to be happy to allow their suppliers to service other buyers besides 
themselves rather than forcing suppliers to accept them as exclusive buyers of 
their products. Having exclusive rights to buy strategic intermediate goods can 
give fi rms a competitive advantage over their rivals and may prevent knowl-
edge of the OEM from leading to rivals through its supplier network, but it 
also makes suppliers dependent and vulnerable. Again, long-term continuity is 
favoured over short-term strategic advantages, and OEMs actively stimulate 
their suppliers to fi nd more customers and reduce their dependency on a single 
customer. 

 Other respondents point to the ‘Philips community’ in the region. In its hey-
day, Philips was able to hire the best and brightest of the region’s engineering 
graduates, and these people formed a strong bond in the tightly knit and exclusive 
Philips research community. As Philips became less dominant in the region and 
allowed several of its best divisions to spin off, many in this community of about 
200 people spread around the other large fi rms and institutions in the region. They 
were raised in the Philips business culture of progressive employer–employee 
relations and strong attachment to the region, creating a shared set of values that 
facilitates cooperation. Also, the 1990s crisis at Philips created a realization of the 
vulnerability of their sector and region and of the need to work together to prevent 
similar crises in the future. In this way, the former Philips community constitutes 
a network between many of the region’s fi rms and institutions in which trust and 
cooperation are possible. At the same time, any news of untrustworthiness and 
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opportunistic behaviour would quickly spread through this network, creating a 
strong deterrent against cheating that further adds to the ability of this community 
to work together. Besides the ability for cooperation, the network is also able to 
take in new members and connect to wider networks. When the research centre 
TNO moved to Eindhoven (in 2007), it had very few existing connections with 
the region. However, as it started to hire local knowledge workers, many of them 
part of the former Philips community, it quickly became an integral part of the 
local community. 

 It is unlikely that Philips will continue to play a similar role in the local commu-
nity in the future. New generations of knowledge workers are taking over who did 
not experience the heydays of Philips’s massive R&D labs and cradle-to-grave 
care for its community of employees. Moreover, the rate of spin-off formation 
from Philips, which played a key role in spreading out the Philips community 
over the Eindhoven system, is likely to reduce due to its downsizing and focus on 
core competences. It remains to be seen to what extent the new leader fi rms of the 
region will have the strong business culture, including a high level of attachment 
to the region, and high spin-off rates that can create similar communities in the 
future. But there is no reason to assume that the Brabant mentality of trust and 
niche competition would disappear along with the Philips network, especially if 
(international) newcomers are successfully socialized in these informal rules. 

 Branding 

 Another key feature of Eindhoven’s innovation system is its reputation and brand-
ing strategy. While Philips has been a famous fi rm throughout much of the 20th 
century, Eindhoven has been relatively unknown both in the Netherlands and 
abroad. It was regarded as little more than the environment in which Philips had 
happened to locate itself and was deemed to be of little importance to the national 
economy compared to the core Randstad area with its powerful cluster of fi nancial 
and business services and logistics fi rms. As late as the 1990s, Eindhoven stake-
holders had diffi culty in gaining attention and being recognized as a member of 
the international network of highly innovative regions. 

 An effective branding strategy set up collectively by the region’s public and 
private stakeholders was able to change this. Recognizing that Amsterdam (with 
Schiphol Airport) and Rotterdam (with the Rotterdam seaport) had gained great 
attention among national policymakers as the twin Mainports driving the Dutch 
economy, actors in Eindhoven agreed on a combined effort to add the region to 
this short list of key regions under the name of Brainport. By 2004, this effort 
had succeeded and a new spatial economic policy document called ‘Peaks in the 
Delta’ confi rmed that the national government had recognized Brainport as an 
economic driver of national importance. 

 The next effort, which is still ongoing, is to raise the international awareness of 
the region. Again, Brainport was chosen as the brand name. Some of the ongoing 
efforts include lobby activities in Brussels carried out by a team of permanent rep-
resentatives working for Brainport Development, the representation of Brainport 
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at the 2012 Hannover Messe technology fair, and the organization of yearly inter-
national events like Dutch Design Week and Dutch Technology Week. By the late 
2000s, the Brainport region had succeeded in gaining international recognition, 
and in 2011 the Intelligent Community Forum selected it as the world’s most 
intelligent community for that year. One respondent notes that even though the 
region is quite small in size and population compared to regions such as Silicon 
Valley, its strong reputation gives it access to high-level collaboration partners. 

 Three related success factors in the Brainport branding strategy are men-
tioned by local stakeholders: there is regional consensus on the kind of brand the 
region wants to establish; it has a clear profi le as the basis of its branding strat-
egy (because the region is highly specialized in high-tech systems and design); 
and a number of large, innovative fi rms support the branding strategy. Because 
the region has a clear profi le in technology and design, it was relatively easy to 
align local stakeholders behind a focused brand. Many branding strategies fail 
because cities or regions end up branding themselves as ‘good at everything’, 
being unwilling to make a choice and leave out those industry sectors and aspects 
of their development in which they do not excel. Brainport’s focus on two areas 
(design and high-tech systems) in which it is highly competitive explains much 
of its success. Finally, the fact that the region has a number of internationally 
renowned leader fi rms with a strong attachment to the region and that recognize 
themselves in the branding Brainport Development is working to establish helped 
kick-start the branding strategy. 

 Restructuring and diversifi cation 

 In the past two decades, actors in the Eindhoven region paid much attention to 
restructuring and diversifi cation, not only because of its historically grown depen-
dence on Philips but also due to the fact that the high-tech systems and material 
sector is especially vulnerable to cyclical downturns. As the region was emerging 
from its 1990s economic crisis, regional stakeholders undertook efforts to kick-
start the diversifi cation of the regional economy. Two sectors, the design and ICT 
sectors, seemed most promising and were stimulated with European and Dutch 
regional development funds (see  Box 3.3  and  Box 3.4 ). 

  Box 3.3 Stimulating the development of ICT in the Eindhoven Region  

 As the ICT boom of the 1990s took hold of the Netherlands, this sector was given 
especially strong attention, and a number of projects had been started to also develop 
this sector in Eindhoven. While the region did have considerable expertise in ICT, 
most of these activities were directly related to the specifi c needs of individual high-
tech fi rms, for example, in the form of internal ICT departments. As a result, Eind-
hoven did not have an established reputation as an ICT hot spot. In order to develop 
a true ICT cluster in Eindhoven, the regional development organization NV REDE 
carried out a direct marketing campaign among ICT fi rms in the Randstad area of 
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the Netherlands to try to convince fi rms to relocate to Eindhoven. Besides this, the 
local government commissioned research to fi nd out what changes would be needed 
to make the region more attractive for ICT fi rms, which resulted in two specifi c 
projects. 

 In 1998, the development of the Twinning Centre on the TU/E campus was started 
with funds from the Stimulus project. It was organized as a national project, carried 
out locally by NV REDE. The idea was to bring young ICT start-up fi rms together 
in the same building in order to stimulate interaction and cooperation between them. 
Moreover, ICT start-ups were brought into contact with investors and experienced 
entrepreneurs through the Twinning Centre. At fi rst, the project did not live up to 
expectations, partly because of unrealistic ambitions. As the ICT boom was near-
ing its apex, the expectation was that ICT starters would quickly be able to become 
publicly traded companies on the stock exchange and be able to grow out of the 
supporting environment of the Twinning Centre in a very short time period. When 
the dotcom bubble burst, these ambitions turned out impossible to achieve, and the 
number of starters housed in the centre remained below the expected number. While 
the national government had played a major (and not always constructive) role in 
the early phase of the project, control was fully turned over to NV REDE and the 
ambitions were made more realistic. As of May 2012, the Twinning Centre houses 
31 ICT-related fi rms, ranging from technical and legal ICT consultants to software 
developers and server providers. 

 Another major project to stimulate the Eindhoven ICT sector was the Ken-
niswijk or ‘knowledge neighbourhood’ project started in 2000. The initiative was 
taken by the Dutch Ministry of Transportation, and the Eindhoven local govern-
ment and NV REDE succeeded in convincing them to select a neighbourhood 
in Eindhoven for its implementation. In this neighbourhood, at that time still 
rare high-speed Internet connections were provided to all households, and local 
entrepreneurs were assisted to develop pioneering online shops. Besides this free, 
Internet courses were offered to inhabitants and local government services were 
for the fi rst time offered online. Because of the dotcom crisis, ambitions for the 
Kenniswijk project had to be lowered, as was the case with the Twinning Centre. 
While the project resulted in the construction of valuable Internet infrastructure in 
the city, it did not lead to clear outcomes in terms of new business development 
(Van den Berg  et al.  2008). 

 After about one and a half decades of stimulation policies, the ICT sector has 
not substantially changed its character. As in the 1990s, it today includes a number 
of healthy fi rms offering stable employment to a small fraction of the local labour 
force, but it did not take off as an independent sector besides the high-tech systems 
sector. However, some fi rms within the ICT sector show potential for becoming 
nodes in a more independent and mature ICT sector, as illustrated by the case of 
Sioux. Founded in 1996 as an ICT secondment fi rm, it was one of the most rapidly 
growing technology fi rms in the Netherlands, reaching 300 employees by 2012. 

 Besides service provision, Sioux expanded into product development, and in 
2006 it co-developed the Phenom table-top electron microscope in a collaborated 
R&D project with opto-mechatronics specialist NTS. They originally developed the 
Phenom on a contract for the large optometrics fi rm FEI, but when FEI was unable 
to make it a commercial success, Sioux and NTS created a spin-off fi rm to exploit 
the potential of Phenom. The success of this venture led Sioux to carry out several 
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 The slow and limited emergence of the ICT sector in the Eindhoven region 
illustrates the limited scope for policy intervention to trigger and direct changes 
in a system’s industrial structure. Recently there have been signs that the ICT 
sector is growing stronger and more independent, but it is diffi cult to identify any 
major role for policy interventions in having enabled this development. Rather, it 
seems to be driven by the private initiative of ICT fi rms to take part in collabora-
tive R&D and spin-off incubation. While an expensive and complicated public 
policy initiative (Kenniswijk) produced few visible results, projects that tie in 
with already-occurring private initiatives (spin-off incubation) show more poten-
tial to speed up the slow diversifi cation process. 

other collaborated product developments, resulting in a number of viable spin-off 
fi rms and expanding Sioux from an ICT fi rm to a multi-disciplinary fi rm with exper-
tise in electronics and industrial mathematics besides software. It aims to become a 
leading fi rm in the embedded computers sector and by developing new value chains, 
for which it now operates a spin-off incubator. 

 If other ICT fi rms follow the example of Sioux, their initiatives may provide the 
basis for the development of a sustainable ICT cluster in the Eindhoven region, which 
benefi ts from but does not depend on its relations with the high-tech systems sector. 

  Box 3.4 How the design sector emerged  

 In the Netherlands in general, the creative industry, and within it especially the 
design sector, is becoming increasingly important. While the sector does not have 
clear boundaries, the design sector can be understood as encompassing three main 
fi elds of work: graphical design (including advertisement), web design, and indus-
trial design. Eindhoven has become an increasingly important centre of design in the 
Netherlands, especially for fi rms in industrial design (Frenken 2012). 

 As with many industry sectors in Eindhoven, the fi rst emergence of the design sector 
can to a large extent be traced back to Philips. Early on, the fi rm realized that its focus 
on high-end consumer products meant that the fi rm had to invest deeply in product 
design and advertisement. At the same time, the strong focus on exploring new export 
markets forced Philips to employ product design to localize its products to a variety of 
markets. By the 1960s, Philips had gained a reputation for design and user friendliness, 
and since then the fi rm has continued to invest deeply in its design division. 

 The Eindhoven design sector really started to draw international attention when, 
in 1995, Philips established a design department in one of its monumental buildings 
in the city centre called the Witte Dame or White Lady. With 220 designers working 
under the leadership of the internationally famous top designer Marzano, Philips 
Design became the largest fi rm in this sector in Eindhoven. It was soon followed 
by the Design Academy, which also established itself in the Witte Dame building, 
while the European Design Centre opened an offi ce on the TU/E campus. In the 
meantime, the TU/E had opened an industrial design faculty in 2001 with the sup-
port of Philips, which also provided some of the teaching staff. In 2004, NV REDE 
added its support to the fl edgling design sector by creating a design incubator to help 
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young entrepreneurs start up design fi rms. In 2006, redevelopment began to turn the 
former Philips area Strijp S into a design mecca, which should allow the Eindhoven 
design sector to really take off. 

 As of 2009, the design sector, by a slightly narrower defi nition, accounted for 
10 per cent of the fi rms and almost 5 per cent of employment in the economy of 
Eindhoven, giving it the highest specialization rate in design of all Dutch cities 
(in absolute terms, the design sectors of larger cities such as Amsterdam and Utrecht 
still surpass Eindhoven; Research voor Beleid 2009). High growth rates since then 
have further deepened the level of specialization in design. The large OEMs of the 
Eindhoven region are still important customers of the design sector, but besides 
contributing to the export success of the high-tech sector, the design sector also 
contributes a signifi cant share of exports by itself (close to 2 per cent of total exports 
by 2009; TNO 2011). 

 This is important since ongoing downsizing at Philips (which still boasts one of 
the world’s largest design centres) and the rise of new OEMs that do not produce 
consumer products and hence are less likely to invest deeply in design (e.g. ASML) 
could mean that the design sector will need to become more independent in the near 
future. A possible barrier to its development is the weak self-organizing capacity of 
the sector, partly due to the fragmented nature of the design sector, which is domi-
nated by sole traders and has an average fi rm size of only just over four employees 
per fi rm. Small fi rms are generally unable to achieve a strong reputation indepen-
dently and lack suffi cient funds to invest in innovation and new product develop-
ment (TNO 2011). 

 It is expected that the development of the ‘design hot spot’ Strijp S will help 
the Eindhoven design sector overcome its fragmented nature. Within a fi rm clus-
ter, many small, specialized fi rms can together achieve international visibility and 
branding and can pool their limited resources to engage in open innovation. Strijp S 
has already succeeded in the fi rst years of redevelopment to raise international aware-
ness through a series of successful events and especially the Dutch Design Week. 
Moreover, the district is planned to house many of the artistic and cultural fi rms and 
(educational) institutions that are thought to be essential in providing entrepreneurs 
in the design sector with the new ideas and talent, besides, for example, the exposi-
tion rooms they need to operate in this sector. 

 In this way, Strijp S may provide an anchor for the design sector to organize itself 
and increase its independent viability. However, a recent study of the Dutch design 
sector (Frenken 2012) suggests that expectations of Strijp S as a design cluster should 
not be exaggerated. The study does not fi nd evidence for benefi ts for design fi rms 
from being located in geographical clusters of design, among other reasons because 
sole traders and very small fi rms simply have no need for external labour and can 
function without proximity to a strong local specialized pool of labour. Moreover, 
Frenken fi nds that rather than cultural facilities, an inspiring environment, and being 
located in a cluster with a strong reputation, design fi rms fi rst and foremost choose 
their location based on the availability of affordable housing, proximity to family 
and friends, and proximity to customers. Whether or not Strijp S will be a necessary 
and suffi cient condition for the strengthening of the Eindhoven design cluster, the 
sector will continue to be a focus of attention in the region, not least because of its 
potential to help the region diversify its highly specialized economy. 
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 As was the case with the ICT sector, the design sector emerged from the ini-
tiative of the private sector, in this case Philips’s design department. Moreover, 
Philips, rather than local government, took the initiative to help the TU/E develop 
expertise in industrial design, strengthening the development of the sector. How-
ever, once the design sector started to emerge, public–private initiatives played a 
role in accelerating its development, among others by setting up a start-up incu-
bator and by helping organize events that raised international awareness for the 
fl edgling design sector. By providing the sector with a physical anchor in the 
form of Strijp S, public and private actors are taking another step in support-
ing the development of the design sector. In sum, while it is questionable that 
public–private policy can be used to trigger the emergence of new sectors in order 
to diversify the regional economy, the ICT and especially the design sector in 
Eindhoven show examples of projects that seem to help accelerate developments 
that in the fi rst place emerged by the initiative of private fi rms. 

 New fi rm creation and venture capital 

 While in some urban innovation systems the spontaneous initiatives of knowledge 
workers are suffi cient for achieving high levels of start-up formation, Eindhoven 
is an example of a system that could benefi t from public–private initiatives to 
boost entrepreneurship. Although the region has a reasonable number of start-up 
fi rms, it so far has had very few starters that grow into large fi rms. A wide range 
of start-up incubation initiatives has been undertaken to address this problem. 

 Start-up fi rms can originate from a variety of sources, of which the TU/E, TNO, 
and private fi rms are the main ones in the Eindhoven system. Most interview 
respondents agree that academic start-ups (started by researchers and graduates of 
the TU/E in the case of Eindhoven) are least likely to grow into large fi rms. Their 
entrepreneurs tend to be relatively young and lacking in commercial experience. 
The typical academic start-up is set up with the aim to develop an idea or project that 
emerged from scientifi c research, for example, a PhD research project. If this aim is 
reached and leads to some fi nancial returns, the academic entrepreneur tends to be 
satisfi ed, either returning to scientifi c research or living comfortably off a small but 
profi table fi rm. However, for start-ups to grow into large fi rms, the entrepreneur has 
to continue expanding his market and convince more investors to support the fi rm, 
tasks that seem unattractive to most academically minded entrepreneurs. 

 On the other hand, start-up entrepreneurs who previously worked for a pri-
vate company tend to be more experienced and more likely to have internalized 
a commercial mindset. If they stem from an internationally operating fi rm, they 
are themselves more likely to be ‘born global’, gaining access to export markets 
early in their development. Spin-offs from technological research institutes such 
as TNO take an intermediate position. Their entrepreneurs are said to have a less 
commercial mentality, but because their institution works directly with private 
customers, they do tend to start with a network of (potential) customers in place. 

 Most respondents argue that the main problem holding back new fi rm cre-
ation is a shortage of available venture capital. While small seed investments 
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(e.g. 50,000 euro for the fi rst one or two years of operation) are available from 
several sources, very few venture capital investors are willing to invest the much 
larger sums needed for a start-up to grow into a large fi rm (on the order of 1 to 
10 million euro). A low level of VC investment can have two causes. On the one 
hand, there can be a shortage of investors who are aware of investment opportuni-
ties in a region’s start-ups and who are willing to take the risk to invest suffi cient 
amounts of capital in them. Alternatively, the issue can be caused by a lack of 
start-ups with suffi cient quality and market opportunities and headed by a CEO 
willing to invest suffi cient time and energy into convincing potential investors. 
While most respondents focus on a shortage of VC investors in the region, there 
are strong signs that the real problem is a combination of the two. 

 From the interviews, it became clear that in the case of Eindhoven, there is a 
limited willingness of knowledge workers to start a fi rm. Especially researchers 
at universities and research institutions but also most researchers at private fi rms 
are not eager to take the risk of becoming entrepreneurs, preferring instead the 
stability of salaried employment. Moreover, when knowledge workers do start a 
fi rm, they tend to be unwilling to devote themselves to the tasks of a CEO, which 
in the early phase of a start-up means presenting your business case to large num-
bers of investors until suffi cient funds have been assembled. Instead, they tend to 
focus on the tasks of a CTO (chief technology offi cer), since this is what they have 
devoted most of their career to, while still being unwilling to give up the role of 
CEO to a more capable manager. The result is that many start-ups develop highly 
sophisticated innovative products but fail to have any success on the market. 

 Respondents suggest a number of possible solutions to stimulate new fi rm cre-
ation, some of which are currently being implemented. In order to raise awareness 
and train (future) knowledge workers in entrepreneurship skills, the TU/E has 
introduced obligatory courses on entrepreneurship for all science and engineer-
ing majors, while Philips employees similarly are offered entrepreneurship train-
ing courses. To improve the visibility of promising start-ups and investors, one 
discussion partner suggested setting up a ‘relational phonebook’ for the region. 
Both Silicon Valley and Sophia-Antipolis have such a public list of the region’s 
fi rms, investors, and research institutes, and it helps innovators to quickly fi nd out 
which people in what organizations possess the skills and knowledge they need. 
However, fi rms tend to be cautious about allowing such information to be made 
public because they fear their key knowledge workers may be lured away if their 
skills and knowledge are made public. At least start-up fi rms and investors, who 
are most in need of awareness and visibility, should be made public in a central 
relational phonebook. 

 Moreover, it is benefi cial for a system to have the kind of VC networks that 
especially Silicon Valley is famous for. In Silicon Valley, VC investors are well 
known and openly announce their investment decisions, as much for strengthen-
ing their professional reputations as for the personal pride of having identifi ed 
a promising opportunity overlooked by their peers. Such a VC network has the 
effect that when one VC investor is convinced by the value of a start-up initia-
tive, he will then mobilize his network to raise more capital for it. In order to 



78 Eindhoven

accelerate the emergence of such a VC network in the Eindhoven region, Brain-
port Foundation is facilitating the formation of the Brainport Network Financials, 
which includes not only investment fi rms and wealthy family funds but also, for 
example, the ICT fi rm Sioux, which is active in start-up incubation. 

 A popular way to implement the measures described is by setting up a start-
up or spin-off incubator, offering a range of services to start-up entrepreneurs 
within one organization and usually also one geographical location. The Eind-
hoven case illustrates the broad range of actors that can play a role in this. Actors 
from universities and research institutes (TNO) to a housing corporation (Trudo) 
and several private fi rms (e.g. Philips and Sioux) have set up buildings for hous-
ing start-up fi rms. Examples include the Start-up Incubator on the TU/E Science 
Park (see  Box 3.5 ), the Betagebouw on the High-Tech Campus, and the design 
incubator at Strijp S. Concentrating large numbers of start-ups in a single build-
ing has the advantage that together they have high visibility to VC investors (who 
sometimes open their own offi ces inside the incubator building), while at the same 
time there is the possibility that this close proximity of starters in related industry 
sectors leads to knowledge sharing and collective learning processes. 

 However, in the case of Eindhoven, some of these incubator initiatives offer 
little more than subsidized housing and focus on the quantity rather than quality 
of start-ups generated. Moreover, this proliferation of incubator initiatives has 
reduced the visibility of any individual incubator building. Respondents argue 
that many organizations do not realize that the successful incubation of start-ups 
is costly in money, energy, and time. While it may seem as if some spin-offs 
are able to make a running start, quickly gaining market access and profi tability 
with minimal outside assistance, such start-ups tend to originate from a parent 
fi rm or organization that invested heavily in the intellectual property and product 
development that made this rapid growth possible. Such investments may not be 
visible to outsiders, creating the illusion of an exceptionally fast and cost-effi cient 
start-up. Entrepreneurs who begin from scratch without an existing knowledge 
base to draw on need to fund this with VC investments, appearing much slower 
and costlier. 

 The TU/E start-up incubator called Innovation Lab is an interesting case to 
study in more detail. It started out as a traditional incubator offering housing 
and small seed funds to large numbers of young entrepreneurs but has recently 
changed its approach to incubation (see  Box 3.5 ). 

 An important point raised by one respondent is that the expected level of new 
fi rm creation and the number of start-ups with signifi cant growth prospects also 
differs by industry sector, and this also explains part of the situation in the Eind-
hoven region. For example, in the ICT sector, a start-up can relatively easily fi nd a 
niche for itself and quickly expand, as it requires a signifi cant knowledge base but 
little costly physical capital. The same may be true for fi rm creation in the design 
sector. But in the crucial high-tech systems sector it is much harder to grow into a 
major fi rm because of the need for physical capital and the entry barrier presented 
by scale economies of production and logistics. A large number of start-up entre-
preneurs have been able to set up profi table fi rms in the high-tech systems sector 
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consultants for the R&D projects of large OEMs, creating stable employment for 
one or a few workers but with very little scope for growth. Well-designed incuba-
tion initiatives can optimize the number and quality of start-up fi rms, but depend-
ing on characteristics of the dominant industry sector of the region, it may not be 
able to generate many large fi rms. 

 Campus development based on the concept of open innovation 

 In Eindhoven, open innovation is most visible at the High-Tech Campus (HTC). 
Realizing that fi rms pay above-average rental fees to locate on the HTC, the cam-
pus developers aimed to create a business location with a substantial added value. 
Being located on the HTC should help fi rms in carrying out open innovation and 
thereby offer them a location advantage not available at normal business parks. 
In the vision of the campus developers, open innovation can be stimulated by 

  Box 3.5 Start-up incubation at the TU/E  

 In 2006, the Technical University of Eindhoven (TU/E) founded its incubation cen-
tre for stimulating academic spin-offs called Innovation Lab. During the fi rst years 
of operation, this incubator produced a large number of small start-ups. Its strategy 
was to supply many small seed investments in order to give a large number of entre-
preneurs a chance to introduce their product to the market. The assumption behind 
this strategy was that out of a large number of spin-offs, a few would grow into 
leader fi rms like Philips and ASML. 

 So far the incubation centre has indeed helped a large number of small start-
ups be created, but so far very few of these have grown to become viable fi rms. 
Some local stakeholders criticize this approach to incubation as ineffective. First, 
it results in fragmenting the available funds for start-up fi rms into many tiny seed 
investments, with no solution being provided to growing start-ups that need larger 
follow-up investments to really break through in the market. And second, this form 
of incubation can result in pampering young entrepreneurs with subsidies rather 
than forcing them to think in a more business-like way and learn to become able to 
independently fi nd funding. 

 Over the past two years, the TU/E Incubation Lab has radically changed its 
strategy. Its efforts are now limited to guiding students and researchers who are 
interested in carrying out contract research for local fi rms. These young entrev-
preneurs receive guidance for the administrative and legal aspects of starting a 
fi rm and can apply for a seed investment. An important difference with the earlier 
strategy of Innovation Lab is that while it used to be fl exible about the repay-
ment of seed investments in case the start-up was unsuccessful, it now demands a 
repayment of at least 50 per cent if the spin-off fails to become profi table, while 
successful spin-offs are expected to pay back twice the amount they received as 
seed investment. The number of spin-offs is expected to decrease because of this 
change in strategy, but it is still possible for future leader fi rms to emerge from this 
incubation process. 
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combining a number of conditions. The fi rst condition is that innovative fi rms 
need to be located in geographical proximity with each other, and the fi rms should 
be active in related industrial sectors. 

 In line with the principle of related variety (see  Chapter 2 ), the HTC campus 
management is selective about the fi rms it admits to the campus. The campus 
management has commissioned a research team to select a limited number of 
sectors that seem suitable for the HTC to concentrate on. These sectors have been 
selected as follows. First, any sector considered should be a coherent and recog-
nisable fi eld of high-tech development and production. Second, the region should 
have at least some existing expertise in these sectors or the clear ability to develop 
such expertise. Third, the sectors considered should have a well-developed market 
for their products, and this market should be sustainable in the long run. Finally, 
there should be a real potential that Eindhoven, and the HTC within it, will gain 
worldwide recognition as a cutting edge centre of this industrial sector. Based 
on this selection process, fi ve sectors were selected for the HTC, namely high-
tech systems, microsystems, embedded systems, life sciences, and infotainment. 
Besides these main sectors, a number of fi elds of technology application were 
selected, which draw on the fi ve main sectors for their knowledge base. These 
sectors are not entirely fi xed as, for example, after the initial selection process, the 
solar energy sector was added to the list. 

 These fi ve sectors guide the acquisition strategy of the campus management. 
In each of these sectors, the global industry leaders were identifi ed and have been 
offered a proposition for locating on the HTC. Moreover, 20 per cent of the land 
within the campus is left vacant to have space available in case a key fi rm in 
the fi ve sectors wants to move there. While the pro-active acquisition strategy is 
very selective, the campus management is less selective in its reactive acquisition. 
When a fi rm spontaneously expresses interest in locating on the campus, this fi rm 
does not necessarily need to be from one of the fi ve sectors. But a track record of 
innovation and a specialization in some high-tech activity are requirements for 
allowing the fi rm to locate on the campus. 

 When a suitable mix of fi rms has located on the campus, a second condition 
for facilitating open innovation is for knowledge workers in these fi rms to come 
in contact with each other. In order to achieve this, the campus offers a number 
of other facilities besides business space. In the middle of the campus, a complex 
called the Strip has been developed, which provides dining areas, meeting places, 
and sports facilities. The Strip has become a place where the knowledge workers 
of fi rms located on the HTC meet and expand their social networks. To make sure 
such meetings actually occur, the campus management has banned all private 
canteens on the campus, forcing workers of all fi rms to eat in the Strip rather than 
each in their own canteen. Besides this, the campus management also regularly 
organizes informal meetings and public lectures. A concrete example of this is 
the ‘meet-and-greet’ sessions organized by the campus management whenever 
a famous scholar or entrepreneur visits one of the fi rms located on the campus. 
Finally, the campus management has set up a Campus Business Club open to 
knowledge workers employed on the HTC. 
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 The creation of start-ups and spin-off fi rms is a prominent feature of open 
innovation. The High-Tech Campus facilitates start-up fi rms by the provision 
of inexpensive and highly fl exible (short-term renting contracts) business space 
for start-up fi rms. Start-ups are concentrated in one building in order to promote 
network formation and knowledge exchange between them. Moreover, the clean 
rooms that were formerly exclusively for use by Philips have been opened for use 
by other fi rms at a moderate price, allowing smaller fi rms and start-ups access to 
a cutting-edge research facility that would otherwise be out of reach for them. 

 Another important facilitator is the Holst Centre, a research institute for col-
laborative pre-competitive R&D, which is located on the campus as well. Its goal 
is to facilitate open innovation by developing pre-competitive technology that can 
be used by a range of high-tech fi rms in the region. It was co-founded (in 2005) 
by the IMEC research centre in Leuven (Belgium), which has strong connections 
to Philips, and TNO. Philips acted as the launching customer for the Holst Centre, 
and recently other local fi rms have started to make use of its services as well. In 
this type of open research centre, partners (which can range from young high-tech 
entrepreneurs to the researchers of large fi rms) together carry out an R&D project. 
Because the knowledge they develop is pre-competitive, fi rms that are in direct 
competition with each other can still cooperate through these open research cen-
tres in developing knowledge that benefi ts both of them. 

 A challenge for the further development of the start-up incubation function of 
the HTC is the lack of start-ups that succeed in growing into large fi rms, partly 
because of an inability to fi nd suffi cient venture capital funding. So far, the HTC 
has attracted three venture capital investors to locate permanently on the campus. 
The campus management aims to expand this number and organizes meetings 
between venture capital investors and start-ups on the HTC. 

 Even though the HTC has only started its development as an open campus 
quite recently, it has already become a reputable and fi nancially healthy enter-
prise. According to a representative of the HTC in charge of acquisition of fi rms, 
the HTC has succeeded thanks to four success factors. First, the park received 
support from a leader fi rm, Philips, until it had suffi cient facilities to attract fi rms 
by itself. Second, the HTC was the fi rst of its kind in the Netherlands, giving it an 
edge over later attempts to create parks using a similar concept. Third, the park 
was opened in a time of economic growth, allowing it to gain just enough strength 
to weather the subsequent recession. And fourth, the HTC stuck to its concept 
of keeping control over the type of fi rm allowed to locate on the campus, even 
though it was tempting to relax these standards when economic recession made 
the acquisition of fi rms more diffi cult. 

 Limiting the range of industry sectors represented by the fi rms in the HTC has 
ensured that the park could relatively quickly achieve some critical mass in these 
sectors, while it also helped to establish a recognizable brand for the park. A study 
by Van der Borgh and colleagues (2012) concludes that one of the major benefi ts for 
fi rms of being located on the HTC is related to its brand name. Unknown or young 
fi rms often have diffi culty in getting recognition from potential collaboration part-
ners or corporate clients, especially abroad. Partly thanks to Philips, the HTC has 
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an increasingly strong brand name, signalling the credibility of fi rms located on the 
campus even when these fi rms themselves have not built up a strong reputation yet. 

 Developing a new urban core 

 Another interesting strategy is the development of a new urban core at Strijp S. 
Turning this ‘forbidden city’ into a creative city has proven challenging, both 
due to the timing of the project (the credit crisis and following recession made it 
impossible to develop the amount of offi ce space originally planned) and due to 
characteristics of the area itself. Strict Dutch rules on the redevelopment of heri-
tage buildings have limited the ability of the developers to demolish or radically 
change the buildings. Moreover, changes that are allowed have proven very costly 
because the buildings were never intended for residential use. Initial investments 
in the main buildings of Strijp S were more costly than expected, and the devel-
opers had to deviate from the initial ‘blueprint’ plans to fi nd more fl exible and 
innovative ways to work around these problems. 

 The development concept behind Strijp S revolves around an urban, lively 
atmosphere and a young, creative character. This concept is applied to all aspects 
of the district’s development. First, while the housing units at Strijp S are in 
principle open to any target group in terms of age, income, and household sta-
tus, it is made clear to potential residents that they need to accept some level of 
traffi c and noise if they are to live at Strijp S. In other words, residents have to 
make a conscious decision to live in a lively, mixed-use space and accept both 
the advantages and disadvantages this entails. For example, the exceptional level 
of freedom for combining working and living in the loft apartments at Anton and 
Gerard (see  Box 3.6 ) means that residents have to accept some amount of activ-
ity and traffi c next to their room. Similarly, Strijp S will remain the location for 
regular music and cultural events, some of them drawing a hundred thousand or 
more visitors to the area. Residents who prefer an urban, lively atmosphere will 
also appreciate the bustle and activity brought by the mixed-use, high-density, and 
frequent events at Strijp S, and in practice these are expected to be predominantly 
young singles and couples without children. 

  Box 3.6 Innovative living concepts in Strijp S  

 Because of the young and creative target group, and because of the need for a high 
level of fl exibility in the development plans, Strijp S requires innovative designs 
and regulations for its living units. Two specifi c housing developments in Strijp S 
illustrate these innovative concepts. 

 The fi rst housing units to be completed are the ‘loft’ houses in the buildings 
Anton and Gerard. Both buildings have six fl oors and, on top of that, a large rooftop 
garden, and each fl oor has a 4-meter-high ceiling. A loft is a spacious, adaptable 
apartment, often consisting of a single large room. Compared to an ordinary apart-
ment consisting of several distinct rooms, a loft can be created relatively quickly 
and easily in a building that used to have a different function. The loft has become 
a common feature of redevelopment projects in which former warehouses and light 
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industrial buildings are converted to (sometimes temporary) residential use. Trudo 
selected the loft as the key form of housing in existing buildings on Strijp S, which 
among others have been used for light electronics production in the past. 

 By the end of 2013 a total of 240 lofts have been opened to residents,, about half of 
them relatively small (50 m2) and the other half medium-sized apartments (80 m2). 
While the main corridor, elevators, and other key elements have been constructed in a 
permanent way, all inner walls in the buildings are constructed in such a way to make 
it possible to remove them quickly at low cost. Moreover, all ‘wet’ functions (toi-
let, shower, water access for washing machine, etc.) are concentrated in a ‘wet cube’ 
attached to one central access point for water and sewage. The wet cube is a separate 
container that can be disconnected and moved within about four hours. While this is 
already common in hotel rooms, the developer redesigned the wet cube with the help 
of a group of future residents to be customized to their needs (resulting, among others, 
in the possibility to place a bed on top of the wet cube). The fl exible inner walls and 
wet cube together allow the developer to double or triple the size of loft apartments 
whenever there is market demand for larger lofts, which over time will result in a 
diversity of different-sized apartments evolving along with market demand. 

 Besides housing units, the buildings have ample public space. The ground fl oor is 
devoted to meeting places, such as large cafes in which residents and visitors are free 
to work, relax, and organize small gatherings even if they do not spend money in the 
cafe. The top fl oor will house other cafes and restaurants, besides small shops and art 
galleries. The rooftop will become an attractive public garden with full-sized trees. 

 The loft apartments will be especially attractive to young and creative residents 
because of the exceptionally free regulation. Residents are free to combine working 
and living within their loft, allowing not just offi ce work but even the operation of, for 
example a barber shop, a small restaurant, or an art gallery. This is usually not allowed 
because of the traffi c and resulting noise generated by such enterprises, but in Strijp, 
it is encouraged in order to enhance the vibrance and richness of activity in its build-
ings. The only work functions not allowed in Anton and Gerard are those that generate 
too much traffi c (due to fi re safety regulations) or extreme noise (e.g. manufacturing). 

 Another housing development in Strijp is the Condotoren, a 24-story build-
ing expected to be fi nished by 2016 and which was also planned to house a key 
museum named Volt devoted to new media. The tower will have small, fully fur-
nished rental apartments that should feel like a comfortable hotel suites. While 
the small size of the apartments is suitable for its target group (singles or young 
couples without children) and also keeps the rental price limited, there is the risk 
of creating an impersonal ‘hotel atmosphere’. In order to avoid this, large public 
spaces will be offered on the ground fl oor, and semi-public facilities are offered on 
each fl oor of the building. 

 These semi-public spaces include shared working and lounge spaces accessible 
only to residents of the Condo tower, but also guest rooms and separate rooms suit-
able for organizing a small party that can be rented on a daily basis by Condo tower 
residents. For example, if a researcher living in a Condo tower apartment wants to 
invite his parents for a few days, he can rent a guest room on the same fl oor of the 
building for about €20 per day, including cleaning and servicing. These services 
have been tailored to the needs of future residents, which are expected to include a 
large share of international knowledge workers. The semi-public spaces and rent-
able guest rooms were proposed by PhD researchers that took part in brainstorm 
sessions organized by Trudo. 
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 In a similar way, housing corporation and developer Trudo is very selective 
about the entrepreneurs and retail fi rms it admits to Strijp S. While the emphasis 
is on housing start-ups and SMEs, large fi rms would be welcome at Strijp S if they 
contribute something to the atmosphere, the branding, and the dynamics of inno-
vation and knowledge exchange in the district. Several large fi rms have already 
been turned down since they were only attracted to Strijp’s central location but 
were not expected to make any major contribution to its development. An illustra-
tive example of what Trudo wants to avoid is presented by the R&D facility of 
Bosch. When Bosch considered leaving the region, the Eindhoven city council 
decided to offer a building on Strijp S to the fi rm in order to preserve its employ-
ment. As this happened before the redevelopment of Strijp S got underway, Trudo 
had no say in the matter. However, in a district devoted to innovation in design, 
the Bosch facility for research in security technology seems out of place. The fi rm 
is unlikely to benefi t from its proximity to the many design fi rms and institutions 
at Strijp S, and in the same way there is very little synergy to be expected for 
Strijp S from having Bosch located in its premises. 

 While Trudo is unable to change the current situation with Bosch, it is con-
vinced to prevent similar developments in the future in order to safeguard its 
development concept. For the same reason, the developer has turned down sev-
eral offers of traditional retail chain stores, choosing instead to admit only shops, 
hotels, and restaurants with an innovative formula that adds to the attractiveness 
and uniqueness of Strijp S. Examples of desired retail concepts are a farmer’s 
market, a design hotel, and a café that functions as an attractive meeting or work-
ing place for creative workers. 

 Besides being selective about the kinds of residents and fi rms it admits to Strijp 
S, the developer is also careful to manage the district in such a way as to pre-
serve its open and inclusive atmosphere, since this is a necessary condition for 
the successful development of a cluster of creative activity. This style of manage-
ment is distinctly non-commercial, in line with the social mission of Trudo. A fi rst 
aspect of this is the way the corporation plans to deal with the rents it charges 
young entrepreneurs. The developer aims to create a so-called ‘Soho effect’, in 
which a succession of target groups is attracted to the district, each making the 
district more attractive for the successive wave of residents that supplants the for-
mer. While Trudo wants to use this Soho effect in order to gradually develop and 
upgrade Strijp S, it will not allow all its pioneer users to be supplanted when later 
waves of residents bid up the rents and housing prices. It will retain ownership of 
part of the buildings at Strijp S and continue to offer affordable workspaces to art-
ists and young entrepreneurs. Besides this, it expects that when rising rent levels 
push out some of the pioneers at Strijp S, the neighbouring Strijp T area (another 
former site of Philips) may be able to absorb them. 

 Similarly, Trudo manages the many events that take place at Strijp S with an 
emphasis on strengthening the branding and vibrancy of the district rather than 
focusing on short-term profi t maximization. It refuses the common practice of 
selling the exclusive rights for selling food and drinks at the many events orga-
nized at Strijp S to a large fi rm, as this risks reducing the atmosphere of openness 
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and experimentation at its events. Instead, Trudo decided to retain ownership of 
its event spaces and accepts events to focus on breaking even rather than mak-
ing a profi t. In this way, leading international events can be hosted side by side 
with very small local events and parties, providing an atmosphere of access and 
inclusiveness. In the fi rst years since the start of the redevelopment, Strijp S has 
hosted a range of events from large international events such as Dutch Design 
Week (organized in cooperation with partners in Helsinki and drawing 180,000 
visitors in 2011) and Flux S (an international art festival, including music, dance, 
and live performances, that typically draws up to 10,000 visitors), to very small 
events with a strong relation with the city of Eindhoven. 

 Considering the economic and cultural function of Strijp S, an important site 
is the Apparatenfabriek, which houses a cluster of creative fi rms and institu-
tions, including the so-called Ontdekfabriek (discovery factory). The latter is 
an initiative of the Brainport Foundation together with the TU/E, a number of 
local fi rms, and local government institutions, who together organize activities 
for exposing children to technology and science through workshops, invention 
competitions, and events. The goal is to persuade more young talents to choose 
science and engineering majors in order to address the current shortage of tech-
nically skilled labour. Another relevant building is the former Philips physics 
laboratory NatLab, which is planned to house several cultural functions related 
to music, fi lm and theatre, and new media. Moreover, it will provide space for 
apartments, offi ces for start-ups and a vocational school in design, event man-
agement, and media. 

 In order to promote the creative activity at Strijp S, Trudo has two other points 
of attention in its management of the district. First, it uses the design of the 
district and its buildings to foster meetings and network formation among the resi-
dents and tenants in the district. The ground fl oor of all main buildings, including 
the mainly residential Anton, Gerard, and Condotoren, will have a large, public 
cafe where residents and workers can lounge and meet each other. Trudo put a 
strong emphasis on this after it realized that in another building, it had neglected 
to create adequate meeting spaces visible at the entrance of the building, lead-
ing to complaints by the residents that the building had a cold and impersonal 
character. Moreover, the developer is actively organizing networking events for 
its residents, focusing especially on bringing different groups of residents and 
visitors of the district (e.g. entrepreneurs and high school-age skaters) into contact 
with each other. 

 Second, the developer facilitated the creation of Baltan Labs, which will offer 
working space for projects in which artists and engineers can do ‘experiments’ 
together such as creating digital art using state-of-the-art ICT technology. For 
Baltan Labs, Trudo cooperates with the TU/E, the Design Academy, and other 
educational partners, while Philips provides one of its researchers to take part in 
its projects. Finally, a project has been set up to turn Strijp S into a test bed or 
‘living lab’ for high-tech fi rms in the Eindhoven region, allowing fi rms to apply 
their experimental technology in the public space of Strijp S. One example is 
to use innovative lighting techniques to increase the vibrancy of the district at 
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night. However, while fi rms appreciate the opportunity to showcase their cutting-
edge technologies in a real-life environment, few concrete initiatives have so far 
been set up, and it is unclear to what extent the test bed function of Strijp S will 
materialize. 

 In sum, under the management of Trudo, Strijp S is being developed according 
to a distinct development concept. Strijp S is fully focused on a limited number 
of related fi elds of creative activity, and it strictly implements its development 
concept. By being highly selective about the kinds of activities and inhabitants 
permitted in the district, Strijp S hopes to preserve its uniqueness and establish a 
strong, internationally recognized brand. The non-commercial nature of this con-
cept seems very suitable for the goals of creating an anchor for the region’s design 
sector and providing an attractive and inspiring urban environment for working 
and living, which Eindhoven has lacked so far. However, this non-commercial 
attitude also introduces risks to the prospects of Strijp S. For example, currently 
there is an annual budget available to support initiatives for organizing cultural 
events, provided by, among others, the city government and the Eindhoven 
regional government. But in times of economic recession, this is vulnerable to 
budget cuts, possibly threatening the continuation of some of the events that are to 
play a key role in maintaining the brand name and vibrancy of Strijp S. 

 Another point of uncertainty is to what extent Strijp S will be able to ful-
fi l the high expectations of many stakeholders in the Brainport region. Firms 
and local government institutions have expressed their expectation that with 
Strijp S, Eindhoven will gain the urban atmosphere it has lacked so far and 
that it may need to be able to attract young knowledge workers to the region. 
Strijp S may certainly be able to provide such a living and working environ-
ment, but its limited scale (in 2020, about 3,000 housing units are expected, 
corresponding to about 6,000 inhabitants) makes it unlikely that Strijp S can 
deeply change the city of Eindhoven itself and solve the lack of urban atmo-
sphere in the city as a whole. 

 Upgrading the university campus 

 In response to the developments at the High-Tech Campus and Strijp in the early 
2000s, the Technical University of Eindhoven formulated a vision in 2006 to 
transform its campus into a Science Park by 2020. The development plan includes 
up to 700 permanent, high-quality studios and apartments for TU/E (international) 
students, PhDs, and postdocs. In order to give the campus a livelier atmosphere, a 
‘green strip’ has been planned in the central axis of the campus terrain. This green 
space is exclusively open to pedestrians and cyclists, and it includes facilities that 
make it possible to organize large-scale outdoor events and festivals. On the green 
strip, a central meeting place is being constructed. While so far most TU/E facili-
ties had very limited opening times, the central meeting place will be open in the 
evening and during weekends. 

 The overall structure of the Science Park will be based on a stronger separa-
tion of functions in different zones of the campus. The central area (with teaching 
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and student facilities, including the dining hall, the library, and the central meet-
ing place currently under construction) will be a high-density zone with a lively 
atmosphere. The green spaces centred around the Dommel River valley will be 
upgraded to strengthen their ecological value, and any research facilities still 
located in this zone will be removed. Finally, a signifi cant part of the Science 
Park will be reserved as a business development zone. It will offer more business 
space for start-ups and the TU/E Innovation Lab, and fi rms with whom TU/E has 
strong cooperation bonds are invited to open subsidiaries in this zone. Moreover, 
the business zone houses other research organizations, of which the most impor-
tant research centre, TNO, is already established there. 

 A unique selling point of the campus (compared to the other physical locations 
in Eindhoven) is its specialization in energy-related research and business. This 
choice was made not only to avoid direct competition with already established sci-
ence parks in the region but also to assure that within the limited space of the TU/E 
campus, a cluster of fi rms can emerge that, in spite of its limited size, can still gain 
the necessary critical mass to establish an internationally recognized reputation. 

 Developing a campus for innovative manufacturing 

 In addition to the three hot spots discussed above, the Brainport Innovation 
Campus (BIC) will be developed as a campus for innovative manufacturing. 
While manufacturing creates more traffi c and possibly more noise than research 
and development, the BIC is still intended to become a green and attractive 
working place. In the fi rst tentative design plans, the core of the park will be a 
green area, while fi rms are located in a ring around this green core. In contrast to 
the HTC, the BIC will offer space for events, festivals, and expositions besides 
a broader range of eating and meeting places and will be open day and night, 
in contrast to the restricted opening hours of the HTC. The BIC is to become a 
lively place that is open to visitors, not only guests of the tenant fi rms but also 
to the general public. 

 The Brainport Innovation Campus will be owned and managed by a coopera-
tion of which all tenants are members, including the cafés and restaurants located 
in the park. While the park is intended to become a profi t-making enterprise not 
long after its completion, having it managed by a cooperation may result in lower 
rents and an inclusive, fl exible management style. Besides the group of high-tech 
suppliers who are members of Brainport Industries, the campus will also be open 
to international partners who work together with or are customers of ASML or its 
supply fi rms. 

 Like the High-Tech Campus, the Brainport Innovation Campus is explicitly 
developed as a place where fi rms are enabled to practice open innovation. Firms 
with a related specialization are brought into geographical proximity in an attrac-
tive area in order to stimulate knowledge exchange and R&D cooperation. The 
campus manager selects fi rms by their collective membership in the same value 
chain, which may or may not overlap with industry sectors (for example, a high-
tech systems developer like ASML has suppliers ranging from precision stone 
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polishing to optometrics to ICT suppliers). It remains to be seen whether industry 
sector or value chain membership is a better predictor of the extent to which fi rms 
can learn from each other. 

 Moreover, the Brainport Innovation Campus will host facilities for start-up 
incubation. Sioux, a fast-growing ICT service provider and product developer, 
will take a leading role in setting up the BIC incubation centre. Sioux has a track 
record in setting up collaborative research and product development projects that 
have resulted in a number of successful start-up fi rms, while it also acts as a ven-
ture capital investor. 

 3.5 Overview and conclusions 
 This chapter has analysed the development and features of Eindhoven’s inno-
vation system. This region, with its strong specialization in high-tech systems 
and materials, design, lifetech, and the automotive industry, is one of the leading 
European regions in research and development. Its strong performance in inno-
vation can be traced back to its historical development trajectory, with particu-
lar importance of the region’s leader fi rms Philips (micro-electronics) and to a 
lesser extent DAF (automotive industry), which laid down much of the region’s 
physical, human, and social capital and through spin-off created many of the cur-
rently dominant fi rms of the region. During the 1990s, the region had to deeply 
restructure itself during a crisis before reaching its current level of innovation 
performance. This restructuring process had an especially strong impact on the 
region’s system of governance, triggering stakeholders to set up a strong regional 
government layer, eventually culminating in the creation of a public–private orga-
nization for economic development (Brainport Foundation). 

 Besides the deep historical roots of its innovation performance, we identifi ed 
several key features that explain the region’s performance and present challenges 
to safeguard its future growth prospects. They are summarized in a SWOT analy-
sis in   Table 3.2  . 

  Table 3.2  SWOT analysis Eindhoven 

   Strengths  
 • Embedded leader fi rms and strong 

supply chains 
 • Pro-active regional governance 
 • High-quality research infrastructure 
 • Open innovation 
 • Regional branding strategy 

  Weaknesses  
 • Vulnerability due to overspecialization 
 • Limited rate of new fi rm creation 
 • Shortage of public R&D investment 
 • Shortage of technical labour  

   Opportunities  
 • Design sector has potential for 

diversifi cation 
 • Attractive, open environment for 

attracting IKWs 
 • Leader fi rms invest in their value chain 

  Threats  
 • Offshoring of R&D due to labour shortage 
 • Downward trend in innovation 

performance 
 • Risk of over-dependence on a few key 

leader fi rms  
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  A major source of strength underpinning the innovation performance of the 
Eindhoven system is the fact that its key fi rms are strongly embedded in the 
region. They feel a strong attachment to the region and are willing to make a 
contribution to addressing challenges facing the region. Strong local embedded-
ness explains why Philips was willing to invest as deeply as it did in the region, as 
were young fi rms such as the semiconductor giant ASML. But also, for example, 
the fast-growing ICT fi rm Sioux aspires to become one of the new anchors of the 
regional economy. The key benefi t of having strongly committed leader fi rms is 
their positive effect on the region’s supply chain. Eindhoven OEMs are highly 
demanding but at the same time generous to their suppliers in terms of knowledge 
sharing and building healthy long-term relations rather than squeezing suppliers’ 
profi t margins for short-term cost advantage. In this way, they help their sup-
pliers continually upgrade themselves and become able to carry out their own 
R&D. The development of the High-Tech Campus and the Brainport Innovation 
Campus, with key roles for Philips and ASML, respectively, illustrates another 
way leader fi rms can contribute to the strengthening of the regional value chain. 
However, the kind of region building Philips used to engage in is now a thing of 
the past, and an over-reliance on a few key leader fi rms could turn this source of 
strength into a threat to the sustainability of the region’s competitiveness. 

 Second, the effort to rejuvenate the regional economy in the 1990s left the 
region with a strong governance network of pro-active public and private stake-
holders. Through their regional cooperation organization (SRE) and the public–
private organization for regional development (Brainport Foundation), a wide 
network of local actors has developed effective ways to collectively address the 
region’s challenges. This public–private governance model seems very suitable to 
cope with the complex and fast-changing opportunities and threats facing urban 
innovation systems. The working style of Brainport Foundation illustrates the 
need to set up such intermediary organizations with care, providing suffi cient 
funds and legitimacy to be an effective partner for local fi rms and research institu-
tions but without making it too independent (with an overly generous budget) or 
dominant (with too far-reaching a mandate). 

 Third, a strong research infrastructure is an essential asset of the innovation 
system, fi rst and foremost as a source of new talent. The region’s technical uni-
versity, TU/E, is especially strong in cooperation with local industry, a crucial task 
many universities in other regions still struggle to perform well. But historically, 
its bonds with local industry have been so strong that it made the TU/E overly 
dependent on a few key private partners for funding and direction. Its recent 
development strategy, illustrated by the redevelopment of the TU/E Science Park, 
is an interesting case in how a university can reform itself into a more independent 
and central actor in the system while keeping its traditionally close bonds with 
industry. Moreover, the TNO and Holst Centre are interesting cases in public–
private cooperation in research and development. 

 A fourth source of strength for the Eindhoven system is the widespread adop-
tion of open innovation among its fi rms and other stakeholders. This umbrella of 
innovation strategies promises to enable the system to sustain its high innovation 
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performance even if fi rms are no longer able to fund the kind of large internal 
R&D labs like the NatLab that fi rst brought the Eindhoven system to prominence. 
But the successful application of open innovation puts high requirements on a 
system, most notably the ability of local actors to carry out R&D cooperation 
based on trust rather than contracts, and the ability to quickly establish and nurture 
start-up and spin-off fi rms. The Eindhoven region shows an exceptional ability for 
the former but performs relatively weakly on new fi rm creation. 

 Finally, the Eindhoven system has benefi ted from an effective regional branding 
strategy, which is the fi fth source of strength identifi ed for its innovation perfor-
mance. It went from a relatively obscure and underestimated region to a globally 
recognized one in just a decade, presenting itself to the world with a focused brand 
image (rather than trying to be perceived as ‘good at everything’) agreed on by 
a wide coalition of local stakeholders. While this strong branding is a relatively 
recent asset for the Eindhoven region, it can help attract more leading fi rms to the 
region and strengthen its position in the global network of innovative regions. 

 Besides these fi ve sources of strength of the region, four key challenges face the 
region’s stakeholders if they are to sustain their competitiveness in the future. The 
fi rst and most urgent challenge that Eindhoven faces is in addressing its shortage 
of skilled technical labour, making it an interesting case for any innovative region 
facing the need to attract substantial numbers of international knowledge workers. 
The Eindhoven region benefi ts from its attractive environment and open char-
acter and above all from the cutting-edge research opportunities at its fi rms and 
research institutions, which form the most important attraction factor for inter-
national knowledge workers. Innovative living concepts at Strijp S also form an 
interesting potential element in a strategy for attracting international knowledge 
workers. 

 Second, the region is over-specialized in the high-tech systems and materials 
sector, which is highly innovative but also very vulnerable to cyclical ups and 
downs. Moreover, this sector has a tendency to produce a small number of large 
fi rms at the top of extensive value chains, increasing the vulnerability of the 
region. If any of these leader fi rms were to offshore their R&D or relocate out of 
the region altogether, the repercussions of this would ripple through the region’s 
value chains and potentially create a new crisis like the one the region faced in the 
1990s. The rapid emergence of the design sector holds promise to help the region 
diversify into a more recession-proof industry, and the Strijp S redevelopment 
project may play a key role in this. Also, the leader fi rms themselves are strength-
ening their position in sectors such as healthcare, energy, and mobility, which are 
likely to enjoy steady demand in the near future owing to, among others, trends of 
population ageing and the need for energy transition. 

 The third challenge facing Eindhoven is its relative weakness in new fi rm cre-
ation. Since this challenge seems to be caused by both a paucity of entrepreneurial 
spirit and skills among the region’s knowledge workers and a weakly developed 
network of venture capital investors, an integrated solution is needed to address 
this weakness. Start-up and spin-off incubation is a generally accepted policy 
instrument for providing such an integrated solution, and nearly all hot spots we 
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analysed include such initiatives. While both examples of success and failure 
have been identifi ed, start-up incubation remains a complex challenge to the many 
Eindhoven stakeholders involved in it. 

 And fi nally, the region faced the challenge of a shortage of public investment in 
R&D, making the region’s research infrastructure highly dependent on the will-
ingness of local fi rms to make increased investments. In general, a dependence of 
private rather than public R&D does not have to be a weakness for an urban inno-
vation system, but at turning points in its development (such as the breakthrough 
of ASML in the case of Eindhoven), a lack of public funding sources can threaten 
the sustainability of its innovation performance. 

 Governing the innovation system 

 This analysis underlines the path dependence of urban innovation systems: as in 
any region, the strengths and performance of Eindhoven have deep roots in the 
region’s history, its economic, social, and political development. Evidently, this 
is true for any region. But where Eindhoven seems to stand out is in its ability to 
actively steer and govern the system very adequately and to develop innovative 
response mechanisms. 

 In Eindhoven, this ‘innovation system governance competence’ can be found on 
three interrelated levels: the micro level (individual fi rms and organisations), the 
meso level (the very active management of specifi c areas, like the HTC and Strijp S), 
and the regional level (the way regional public and private actors collaborate). 

 On the micro level, there are several key organisations with an explicit vision 
that in a global economy, collaboration/open innovation with partners in the region 
is important and can add to the fi rm’s competitiveness. Philips and ASML are key 
examples, but there are many more. Especially Philips’s explicit move to open 
innovation was signifi cant. A recent example is the development of the Brainport 
Innovation Campus: it was conceived after a number of high-tech suppliers in the 
Eindhoven region, most of them suppliers of the semiconductor systems builder 
ASML, expressed an interest in co-locating in a new business park. The strong 
commitment at the micro level lays the basis for innovation system governance at 
the two other levels, meso and regional. 

 On the meso level, Eindhoven shows some remarkable practices of governing 
innovation. The most striking examples are found at the knowledge hot spots HTC 
and Strijp S. Both sites have adopted a conceptual and managerial approach with 
the aim to promote innovation. For each area, there is a management organisation 
that not only develops the hardware (master plans, buildings, infrastructure) but 
also explicitly takes the ‘soft sides’ of innovation governance into account. Some 
of the key features are: 

 •  Strict and sustained tenant selection.  At both Strijp S and HTC, tenant selec-
tion is used to increase the chance that complementary fi rms are located 
together, which may result in innovation synergies. Also, in diffi cult times, the 
rules apply. A prime example is HTC’s persistent focus on a limited number 
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of sectors, in which it aims for a mix of industry leaders and start-ups. HTC’s 
acquisition strategy is carefully tuned to these targets. In both locations, the 
tenant selection criteria are not only based on the potential of the location but 
rather take the characteristics and strengths of the entire region into account. 

 •  Creating facilities to support the identity and cohesion of the hot spot.  HTC 
created the Strip, a concentration of restaurants, shops, and conference rooms 
used by all tenants, as a means to increase coherence and facilitate unplanned 
encounters; Strijp S only admits the type of restaurants and retail stores that 
fi t its progressive, cultural, and creative profi le. 

 •  The use of events to underline the image and reputation of the area.  The 
former ‘forbidden city’ of Strijp S managed to draw creative audiences by 
programming specifi c events, thus establishing a new image. 

 •  Deliberately creating and sustaining platforms where people and fi rms meet 
(planned or unplanned).  At HTC, the ‘meet and greet’ sessions are a platform 
for new, promising encounters. 

 •  Deliberate fl exibility.  There is a deep realisation that not everything can be 
planned: there must be suffi cient fl exibility to host and respond to unplanned 
events or changing tastes. The HTC leaves 20 per cent of its space vacant 
to be able to host promising newcomers outside its core sectors. In Strijp S, 
apartments are designed in a very fl exible way: they easily can be changed in 
size and style if the tenants want to. 

 On the regional level, fi nally, actors in the region share an understanding 
that regional collaboration between public and private sector is a necessity to 
thrive. This ambition is translated into Eindhoven’s unique governance model, 
which is an international reference. It works as follows: the regional innovation/
knowledge strategy is made by a foundation in which the three parts of the tri-
ple helix are present: four members are mayors from local governments in the 
region, four are leaders of knowledge institutes, and the remaining four are lead-
ing businesspeople. The president is the mayor of Eindhoven. The strategy is 
developed in close consultation with all the relevant actors, and after its comple-
tion, all the actors are committed to it. The partners have agreed on a common 
agenda, with a long ‘wish list’ in each block, and action points. The action points 
are to be taken up by the partners in the triple helix. The strategy serves to guide 
regional actions but also works as an effective lobby agenda towards the national 
government and the EU. 

 Thus, unlike in many other regions, the strategy is not only a piece of paper: 
it is shared and consistently implemented. For this, the region set up a power-
ful cooperation organisation named Brainport Foundation, with 50 people in its 
development company Brainport Development. This organisation organizes a 
wide variety of actions: it runs business parks, it kick-starts projects, it provides 
support for funding and subsidies, it markets and promotes the region at home 
and abroad, and it supports the strategy-building process. Normally, it does not 
run projects for a longer time: the policy principle is that actors in the triple helix 
must develop and fund their own actions. The Brainport Foundation is owned and 
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funded by a large number of municipalities in the Eindhoven region, and it enjoys 
a high level of trust. The effect is a depolitisation of knowledge policies and a 
more long-term approach. 

 In sum, Eindhoven has a fi ne grid of ‘innovation system governance’ organisa-
tions and structures, operating within an overarching strategic regional framework 
that is shared and co-developed by the main actors. Individual companies and 
institutes operate in this framework, and most see that it makes them all stronger. 
The governance and management practices are embedded in a culture of trust and 
connectedness. Importantly, over time, the region has been able to renew itself, to 
adapt to changing – and at times very diffi cult – circumstances. 

Notes
 1 Also see a report of Brainport Development (2011) that states that R&D investments by 

the government in the Eindhoven region are very low compared to those in other innova-
tive regions. 

 2 Values greater than 1 indicate a level of specialization that is higher than the national 
average. 

 3 While Woonbedrijf is focused on developing residential units, Trudo is responsible both 
for residential development and the area’s iconic buildings that are to house, among 
others, museums, galleries, and retail. Being a social housing corporation, Trudo is not 
profi t oriented but has the mission to provide affordable housing and contribute to the 
development of the city of Eindhoven. 

 4 Seventy-one per cent of the publications were written in cooperation with Dutch part-
ners, but co-operation with international fi rms was growing faster than with domestic 
fi rms. 

 5 Named after the province of Noord-Brabant, in which Eindhoven is located. 
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 4   Kista, Stockholm 

 4.1 Introduction 
 In this chapter, we discuss the development of Kista, one the major knowledge 
locations in Stockholm. As the home base of ICT giant Ericsson and other cutting-
edge fi rms and universities, this science park has been the home of the world’s 
leading cluster in wireless ICT for more than two decades. It is a key component 
of Stockholm’s successful urban innovation system with a relatively high level of 
specialization. Particularly interesting are its fast emergence from scratch in the 
decade after its founding in 1976, and – more recently – its (foreseen) transforma-
tion into a science city. 

 Location 

 The Kista ICT cluster is located in the northwest quadrant of Stockholm, just 
within the borders of the municipality and about 15 km from the Stockholm 
city center. Together with the adjacent residential neighbourhood Ärvinge, it 
forms one of a series of suburban new towns planned as part of the Million Pro-
gramme, a massive urbanization programme of the Swedish government. Kista 
(including Ärvinge) and the neighbouring residential areas Husby and Akalla 
together form one suburban core connected by a subway line, which until 2007 
constituted the Kista District (Swedish: stadsdelsområde). Kista borders a 
nature park to its southeast (Kymlinge) and southwest (Järvafältet). Located 
on the southeast across the nature park is another former district (Rinkeby 
District) consisting mostly of residential area, including Rinkeby, Tensta, and 
Hjulsta. The two former districts were integrated in 2007 to form the Rinkeby-
Kista District. 

 The region of Rinkeby-Kista District and its neighbouring areas is also referred 
to as Järva, the name of a former military zone encompassing this region. Policies 
for the development of Kista Science City have, over time, expanded to include 
not just Kista itself but the entire Järva area, referring to it as the Kista Region 
or Kista Science City region. Northwest of Rinkeby-Kista District is the town 
of Järfälla, which includes the former Barkarby Airport that was closed in 2010. 
Northeast of Rinkeby-Kista and directly bordering the Kista ICT cluster is the 
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town of Sollentuna. Finally, the small town of Sundbyberg is located to the south-
east, almost directly bordering Kista. 

 Although Kista has a rather remote location relative to the Stockholm city 
center, it is well connected to the city center with a fast and frequent subway 
and commuter train. International accessibility has so far been more problematic. 
Kista is located only 9 km away from Bromma Airport, but this relatively small 
airport mainly serves domestic and short-range international fl ights and its future 
is uncertain. Stockholm’s major airport, Arlanda, is located about 30 km from 
Kista, but due to frequent traffi c jams, the accessibility is sub-optimal. By the end 
of 2012, however, international accessibility was improved by the expansion of 
the commuter train between Stockholm and Kista to Arland. More investments 
in the road and railroad network infrastructure around Kista will be done in the 
near future. 

 Socio-cultural structure 

 The socio-cultural structure of the Järva region is one of deep segregation, being 
one of the places where the Stockholm riots in May 2013 took place. The great 
majority of inhabitants of Rinkeby-Kista are (children of) non–Western migrants. 
In 2011, 79 per cent of the residents of Rinkeby-Kista were either foreign born 
or had two foreign-born parents, compared to an average of 30 per cent in Stock-
holm. About 26 per cent of Rinkeby-Kista residents did not have the Swedish 
nationality, compared to an average of 10 percent in Stockholm as a whole (SCB/
SWECO 2012). Because of the linguistic problems associated with recent migra-
tion and segregation, as well as a lower average education level, few of the inhab-
itants living in the area are able to work in the ICT cluster. In 2002, only 9 per 
cent of the people working in Kista actually lived in Kista or its immediate sur-
roundings (Barinaga & Famfelt 2004), and the percentage for knowledge workers 
is likely to be lower still. 

 4.2 Development trajectory 
 With a history of almost four decades, the Kista ICT cluster may be regarded as a 
mature but still highly dynamic cluster. Originally conceived of as one of several 
industrial zones to create jobs for Stockholm’s sprawling suburbs, its develop-
ment into a world-leading ICT cluster was not anticipated by its planners. When a 
fully developed vision for Kista as a science city fi nally emerged around the turn 
of the millennium, the cluster had already experienced three decades of tumultu-
ous development since the fi rst ICT fi rms moved into Kista in 1976. What are the 
circumstances among which Kista emerged? And what development path did it 
take to become one of the world’s leading innovation systems? 

 Swedish excellence in communication technology as well as its ability to pro-
duce world-leading innovative fi rms is deeply rooted in its industrial past. By the 
end of the 19th century, Stockholm was already home to a substantial number 
of innovative industrial companies, with products ranging from advanced steel 
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products for agricultural mechanization, refrigerators, and explosives to tele-
phones. Some of these products had been invented in Stockholm, while prod-
ucts like the telephone had been invented elsewhere but were quickly identifi ed 
as market opportunities and developed into practical and attractive products by 
local entrepreneurial engineers. Three characteristics of the Swedish market that 
are still relevant today caused such enterprises to grow into world-leading fi rms. 
First, from the 19th century up to this day, the Swedish domestic market has been 
exceptionally fast in adopting new products. Both big early adopters such as state-
owned transportation and public utilities companies as well as a consumer market 
eager to try out new products and put them to use together helped new inven-
tions to quickly move from ideas into tried-and-tested products that are ready for 
export. 

 Second, while the Swedish market is a fruitful test bed of new technologies, 
it is also a very small market, with 5 million inhabitants around 1900 and less 
than double this number one century later. This forces fi rms to look beyond the 
domestic market and prepare for export from an early stage. Third, the Swedish 
market and the Scandinavian markets in general have been very open to foreign 
competition from the 19th century on, with the government resisting the level of 
protectionism and support for national champions that was still characteristic in 
most Western countries until recently. This strengthened the effect of the fi rst two 
characteristics, since it allowed Swedish consumers and entrepreneurs to come 
into contact with cutting-edge products quickly after their invention, and it puts 
even more pressure on local fi rms to continually improve their products, keep 
prices low, and expand into international markets. 

 The most prominent leader fi rm to emerge from this dynamic market is ICT 
giant Ericsson. Founded in 1878, the fi rm started by imitating foreign telephone 
equipment from the United States and Germany but quickly moved on to develop 
its own knowledge base and vision for the telephone as an attractive, practical 
product with mass-market appeal. Most importantly, Ericsson became a world 
leader in switchboards and other networking technology. Before and during 
World War II, Ericsson widened its product range, among others to cope with 
wartime protectionism and to supply critical equipment to the Swedish army, but 
after the war it quickly returned to its core competence in telecommunication. In 
a mix of competition and cooperation with the government-owned telegraph and 
telephone operator Televerket (later Telia), Ericsson gave Sweden one of the most 
advanced telecommunication systems worldwide, as well as gaining a substantial 
share of the world market. The other key players in the early Swedish ICT sector, 
SRA (advanced radio and radar equipment) and Rifa (component supplier to the 
radio and later the wireless communication industry), were both co-founded and 
later fully acquired by Ericsson (Karlsson and Lugn 2009). 

 Being a magnet for young workers, graduates, and entrepreneurs as well as 
a major center of Swedish industry, Stockholm has faced high land prices and 
shortage of housing from the early 20th century into the 21st. Most industrial 
fi rms moved out of the city center but stayed close to Stockholm’s labour pool 
and consumer market. Ericsson was the last major industrial fi rm to move out of 
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the city center in 1940, moving to its new complex at Telefonplan just south of 
central Stockholm, where it concentrated its decision-making and R&D. While 
the fi rm expanded with production and R&D facilities in Sweden and abroad, it 
would remain very much a Stockholm company to this day. 

 Urban development 

 With a seemingly unstoppable fl ow of inhabitants and economic activity into 
Stockholm, the need for urban expansion became clear. But the municipal gov-
ernment responded slowly, and it would take until the 1960s before the Swedish 
national government decided to take action to address the by then urgent hous-
ing and land shortages through the Million Programme. This massive urbaniza-
tion programme involved the construction of a million homes all over Sweden 
between 1965 and 1974, with a substantial number of those built in the form of 
suburbs around Stockholm. Some of the largest of these new suburbs were built 
to the northwest of Stockholm in the Järva area, housing about 120,000 people. 
The design of the neighbourhoods focused on apartment towers up to nine stories 
high in order to preserve large green areas in between the neighbourhoods. The 
residential area next to the Kista industry cluster, Ärvinge, was completed after 
the Million Programme, and with lower apartment buildings and semi-detached 
houses, it was aimed at a higher price range. 

 However, when construction of the new suburbs was fi nished, their further 
development did not go as planned. The oil crisis starting in 1973 and the ensuing 
economic recession in Sweden reversed the fl ow of Swedes moving to Stockholm 
as employment opportunities in the city plummeted. Demand for housing dropped 
sharply, and parts of the newly fi nished neighbourhoods remained vacant. By 
coincidence, around the same time, the fi rst wave of refugees was admitted into 
Sweden, and since there was substantial vacancy in Järva, it was a logical choice 
to house many of them in the new suburbs there. The result, however, was a high 
level of ethnic segregation, with about half of the residents of the Kista District 
and up to 90 per cent of the residents of neighbouring Rinkeby having a foreign 
background (predominantly African, Middle Eastern, or Pakistani). This lead to 
a concentration of inhabitants who, due to linguistic and cultural barriers, are 
relatively far removed from the Swedish labour market, let alone the knowledge-
intensive labour market that would develop in the Kista cluster (Barinaga and 
Ramfelt 2004). 

 Emergence of Kista 

 The new suburbs of Järva were planned according to the ABC (Arbete-Bostad-
Centrum) concept, which means that every new neighbourhood should func-
tion as a self-contained city in which people not only live but also work, shop, 
and enjoy public services. To realize this goal, several industrial zones were 
planned in the Järva area, one of which was Kista. The current location of 
Kista had been used as a military practice area from 1905 until the army left 
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in 1970. Because of its status as a restricted military zone, it retained an open 
and natural character, so when construction of the industrial park started, Kista 
offered an exceptionally attractive environment. However, due to the economic 
downturn, the industrial development of Kista had a slow start, and hardly 
any development had occurred when the neighbouring residential areas were 
already fi nished. 

 But while the economy was still in recession, Kista quite suddenly started its 
rapid emergence into the ICT cluster it is today. Perhaps as a result of personal 
discussions between Ericsson’s CEO Marcus Wallenberg (one of the most promi-
nent and well-connected citizens of Stockholm at that time) and the mayor of 
Stockholm, the two large Ericsson subsidiaries SRA and Rifa decided to move 
to Kista. Shortly afterwards, IBM Sweden, which at that time had plans for deep 
cooperation with Ericsson, also moved to Kista. So between 1976 and 1978, Kista 
went from empty land to the location of three prominent players in the ICT sector. 
These three fi rms together employed about 3,000 workers (most of them engi-
neers) at the time they entered Kista. The size and reputation of these three anchor 
tenants set off a chain reaction, quickly giving Kista the image of a high-tech 
engineering hub and making it an attractive location for other electronics fi rms 
and their suppliers. 

 With the sudden surge of interest in Kista, the municipal land development 
organization in charge of Kista could afford to select tenants rather than welcome 
any type of fi rm. It decided to exclude polluting industry from Kista and focus 
instead on clean industry, with a preference for electronics. However, by the early 
1980s there was no precise vision nor a timetable for Kista’s future development 
yet, and the concept of ICT itself had not yet been specifi cally defi ned. Many of 
the tenants moving in following IBM, SRA, and Rifa were related to what would 
later be called ICT, but also included were, for example, the Swedish postage 
stamp printing facility and an elevator factory. 

 As part of the Million Programme, the Kista subway station and an adjacent 
shopping center had been constructed. But other infrastructure was still very 
limited and Kista was perceived as a rather remote location. Moreover, there 
was no detailed plan for the layout of Kista, and this only emerged gradually 
from negotiations between Kista tenants and the municipal land development 
agency. As the number of tenants grew rapidly, the development of infrastruc-
ture did not keep up with the demand, and early tenants complained about low 
service quality and cramped conditions in part of the industry park. Kista’s early 
tenants also faced diffi culty in hiring top-level engineers. Hardly any engineers 
were willing to live in the new suburbs surrounding Kista, and workers from 
other parts of Stockholm perceived Kista as remote, desolate, and empty. In 
the mid-1980s, Kista was still a rather quiet place, especially outside of offi ce 
hours. But even during the day, Kista felt empty because workers hardly left 
their offi ces. To attract workers, some Kista–based fi rms offered luxury facili-
ties such as swimming pools inside their offi ce buildings, but there was lit-
tle effort to create an attractive public space outside of these ‘self-contained 
islands’ (Bengtsson  et al.  2011:149). 
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 Breakthrough in ICT 

 Kista reached a new milestone in the second part of the 1980s, partly thanks to an 
innovation breakthrough at Ericsson and partly as a result of an ambitious national 
research project culminating in the development of Kista into an ICT campus. 
Ericsson’s daughter company SRA had developed advanced wireless communica-
tion technology at its Kista R&D labs, but for almost a decade this breakthrough 
was ignored by the Ericsson head offi ce at Telefonplan. Mobile telephony was 
considered an unimportant side product, at best relevant for business travelers and 
public agencies (hospitals were a launching customer, equipping their ambulances 
with mobile telephones). The Ericsson top management never visited Kista and 
repeatedly tried to cut off SRA’s funding. The Kista research team gained a repu-
tation as ‘cowboy engineers’ chasing their vision for wireless communication, 
operating as a ‘skunkworks’ ignored by the head offi ce and at times having to 
improvise their own funding. The remoteness of Kista created a ‘splendid isola-
tion’, giving the Kista research team freedom to work undisturbed and create its 
own subculture of ‘a bunch of cowboys who worked night and day and spurred 
each other on’ (Karlsson and Lugn 2009). It was only when Ericsson was obvi-
ously falling behind foreign competitors and SRA had reached commercial suc-
cess on its own strength that Ericsson fi nally gave mobile telephony full priority. 
SRA was integrated into Ericsson’s core business and expanded, and the center of 
gravity of Ericsson shifted to Kista. Where Ericsson’s head offi ce was convinced 
of the potential of mobile ICT, the Swedish banks were not, and it was only thanks 
to a large loan from the national government that Ericsson’s wireless ICT could 
make its breakthrough in the mid-1980s (Karlsson and Lugn 2009). 

 While Ericsson was still struggling to move from wired to wireless ICT and 
from analog to digital technology, a major diplomatic scandal took place that 
would trigger the Swedish government to throw its weight behind the takeoff 
of the Kista ICT cluster. After the Swedish fi rm Datasaab was caught selling sen-
sitive American military technology to the Soviet Union, the United States refused 
technical cooperation with the Swedish Army between 1979 and 1982. This made 
the Swedish government realize how dependent and technologically backward they 
had become, especially in digital technology. The Swedish government called 
together the army, industry, and universities and set up the National Microelec-
tronics Programme, the biggest technology investment in Swedish history, to fund 
their coordinated research effort. The programme resulted in the creation of the 
Institute for Microelectronics at Kista, in which Ericsson and its subsidiaries were 
key partners. 

 The Kista ICT cluster quickly faced the problem of a lack of specialized engi-
neers, and it became clear to industry and government that Stockholm’s universi-
ties (the famous KTH and the smaller but growing Stockholm University) had 
to modernize and expand. Because of the large economic and military interests 
involved, the two universities were offered extensive funds and modernized 
facilities but on the condition that they would relocate to Kista to work more 
closely together with industry and the military. When KTH refused to relocate, 
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great pressure was exerted by the government, the military, and industry, and a 
compromise was reached in which KTH and Stockholm University only moved 
their electronics and ICT-related departments. In exchange, they received state-
of-the-art computers (donated by industry), labs, and teaching facilities, and when 
a lack of teachers held back the universities’ expansion, Ericsson sent some of its 
researchers to help with teaching. 

 The iconic Electrum Building was constructed to house the university depart-
ments, the Institute for Microelectronics, and other research institutes funded by 
government and/or industry. This center for research and education was intended 
to foster cooperation among the various universities and research institutes, with 
the goal of enabling them to better serve the needs of industry. The strengthened 
knowledge base would help Kista’s fi rms and institutes to become world leading 
in ICT, and it helped Ericsson to develop groundbreaking products such as the 
GSM mobile phone with roaming ability at its Kista research labs. 

 Ericsson also attempted in the 1980s to enter the then emerging computer 
industry and challenge the giant IBM in its core market. Ericsson tried to recre-
ate the ‘skunkworks’ atmosphere by renting an anonymous garage at an indus-
trial park nearby Kista, Veddesta (at that time sometimes called ‘Silicon Hill’), 
and giving a team of developers a few months to develop a working Ericsson 
PC (Computer Sweden 2003). However, the Ericsson computer division was 
plagued by setbacks, largely because its local suppliers were unable to keep 
up with the demands in this highly dynamic sector and competition from IBM 
proved too tough. In 1988, the division was sold to Nokia, which also gave up 
on the sector in 1991. 

 When Ericsson had secured its leading position in wireless ICT and at the 
same time given up on its attempts to expand into the computer industry, Kista’s 
specialization in wireless ICT was fi rmly established. Kista continued growing 
and specializing through the recession in the early 1990s, and growth accelerated 
as the ICT boom changed into a bubble around 1998 and 1999. Venture capital 
became abundant and large numbers of start-ups sprang up, though more in the 
Stockholm city center than in Kista. Ambitions for Kista also rose during the bub-
ble, and several plans were proposed to build iconic high-rise buildings in Kista. 
The municipal aesthetic commission rejected all except one of these proposals, 
allowing the Kista Science Tower to be built as an icon for the Kista cluster. 

 When the ICT bubble popped in 2000 to 2001, it was the Stockholm city center 
that was hit most strongly, while Kista was less affected. However, the disastrous 
GSM bandwidth auctions throughout Europe  1   did have serious consequences for 
Kista’s ICT fi rms. Between 2001 and 2005, Ericsson, threatened with bankruptcy, 
laid off more than half of its global workforce, including 12,000 of its 40,000 Swed-
ish workers (Karlsson and Lugn 2009). But the Kista ICT sector returned to growth 
and continued to be a world-leading wireless ICT cluster in the second half of the 
2000s and beyond. With the move of its headquarters from Telefonplan to Kista in 
2003 (after having briefl y relocated to London in the early 2000s), Ericsson reaf-
fi rmed its commitment to Stockholm and to Kista, and it continued to carry out its 
key R&D and decision making within the cluster (Bengtsson  et al.  2011). 



102 Kista, Stockholm

 From science park to science city 

 By 1999, Kista had developed into a well-known and prestigious area of industry, 
research, and education, marketed under the name Kista Science Park. Its available 
land had mostly fi lled up with ICT-related fi rms, and the original developers of Kista 
concluded that the park was more or less fi nished with no opportunities for expan-
sion. But as the dotcom bubble was still picking up momentum, demand for land at 
Kista kept increasing and land prices reached unprecedented levels. Pressure for fur-
ther expansion of Kista increased, if not by physical expansion then at least through 
intensifi cation of land use. By that time, Kista had developed piece by piece for two 
decades, but there had never been a long-term strategy or specifi c development plan 
for Kista. The Stockholm planning agency and the Kista stakeholders in Electrum 
Foundation came together to think about what direction they wanted Kista to take, 
culminating in the ‘Future Vision for Kista’ project (Bengtsson  et al.  2011). 

 In 2000, these discussions resulted in a clear and ambitious vision. Rather than 
a fully developed science park, Kista was reconceptualized as an emerging science 
city. The ‘Future Vision Kista Science City’ planning document was created and 
Kista Science City AB was formed as a planning and networking organization by 
Electrum Foundation (but focusing on inspiring rather than planning, see  Box 4.1 ). 
In 2007, the City of Stockholm also formulated its  Järvalyftet  to upgrade the Järva 
area (elaborated in 2009 in the Vision Järva 2030 document), in which Kista is 
conceptualized as the core of a science city encompassing the entire Järva area. 
Besides spatially expanding the Kista Science City concept, its ambitions now also 
came to include social goals. Turning Järva into a science city centred on Kista is 
expected to help solve its segregated character and improve the career and educa-
tional opportunities for its currently largely disadvantaged population, while at the 
same time addressing public safety issues, improving the attractiveness of the area, 
and upgrading its image. This bundling of policy ambitions means that Kista Sci-
ence City is now backed up by extensive government funds and attention. 

 4.3 Current profi le 
 In this section, we briefl y introduce Stockholm and its innovation performance, 
focussing on the role of Kista but also paying attention to other important innova-
tion hot spots in the region. 

 Stockholm 

 Stockholm is one of the most innovative regions in Europe. Its performance can 
be measured, for example, by looking at the absolute number of granted pat-
ents, which gives Stockholm third place among European regions (in 2008), just 
behind Eindhoven and Munich (Eurostat 2008). Another important indicator is 
the amount of money spent on R&D (see   Figure 4.1  ): with investments that accu-
mulate to 4 per cent of the GDP, the region receives twice as much R&D invest-
ments as the average European region (Eurostat 2008). 
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  The ICT sector is well represented in the Stockholm economy. The computer 
programming and consultancy sector stands out as the most dominant part of the 
ICT industry, with employment reaching 40,000 workers in 2010; this sector is 
still growing. The computer, electronics, and optics industry employed about half 
as many workers and has decreased in size somewhat since 2008. The telecom-
munication sector, of high importance to Kista, takes a third position with a fairly 
stable level of employment around 11,000, while information services takes a rel-
atively minor share of employment in the municipality. Location quotients based 
on the share of employment compared to the Swedish average (see   Table 4.1  ) 
confi rm that Stockholm is specialized in ICT (Statistics Sweden 2010). 

  Kista: hard ICT 

 As we have seen, Kista has become the undisputed center of Swedish ICT, with 
education, research, and industry in ICT being centred in the area. In 2012, Kista 

  Table 4.1  Relative specialization of Stockholm in the ICT industry 
based on share of employment, compared to the Swedish average 
(location quotients), 2007–2010 

  2007  2010  

  Computer, electronics, and optics industry  1.11  1.09  
  Telecommunication  1.69  1.76  
  Computer programming and consultancy  1.86  1.78  
  Information services  2.18  2.45  

  (Source: SCB, accessed on 13-7-2012)   

  Figure 4.1   Public and private R&D investment in Stockholm (ST) and the EU average 
(EU27) as percentage of GDP, 2003–2009 

 (Source: SCB, accessed on 13-7-2012) 
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was home to almost 9,987 fi rms, of which 1,168 fi rms (11.7 per cent) were in the 
ICT sector. In terms of employment, the ICT sector is substantially more domi-
nant: in 2011, ICT fi rms employed 23,973 of the 72,346 workers (33.1 per cent)  2  . 
These ICT fi rms are relatively large: 65 per cent of the employees in the ICT 
sector work within the 13 major companies of Kista  3   (Kista Science City 2011). 

 Ericsson is still a dominant player in Kista, with its head offi ce and much of its 
R&D facilities located there. Many of the other fi rms at Kista are suppliers who 
want to be close to Ericsson to be able to fi t into its value chain. What has changed 
over the past decade is the atmosphere at Kista. While it used to be a place of 
skunkworks and free-wheeling innovation, the dominant atmosphere is now more 
professional and business minded. This may partly be the result of a change of 
corporate culture within Ericsson, but the wireless ICT sector in general has also 
become more mature. Besides Kista, several other knowledge hot spots can be 
identifi ed in the Stockholm region, some of which may have taken over the rough 
edge that used to characterize Kista. 

 Kista is focused on what may be called ‘hard ICT’, that is, the hardware and 
business services that work on the background to keep an ICT system running 
rather than eye-catching consumer products and software apps. This leaves a large 
part of the ICT sector for which Kista is far less attractive. In ‘soft ICT’ sectors 
such as consumer software, games, and app development, small fi rms are more 
common and the rate of fi rm creation and attrition is higher. Moreover, creative 
design is relatively important for these fi rms, while knowledge spillovers from 
laboratory R&D are expected to be far more limited. Firms in ‘soft ICT’ tend 
to prefer different locations: inner-city locations in which interaction with other 
entrepreneurs and with (potential) users happens more spontaneously. Being 
overall smaller fi rms, they tend to prefer smaller and more attractive real estate or 
collective fi rm housing. 

 Soft ICT clusters 

 In Stockholm, two areas in the city center have become kernels of soft ICT 
clusters. In a relatively small area in Södermalm (a few city blocks), a con-
centration of game developers has sprung up, while in central Stockholm (just 
north of the old town), pockets of app designers, web entrepreneurs, and new 
media have gathered in the vicinity of a few popular coffee houses. These cof-
fee houses function both as meeting places and also working places for those 
entrepreneurs, who prefer to work in vibrant and lively surroundings rather than 
in their own offi ces. The City of Stockholm aims to support these hot spots of 
entrepreneurship, but at fi rst it had diffi culty reaching them. In contrast to Kista 
ICT fi rms, which are used to taking part in collaboration projects with govern-
ment and academic institutes, the municipality found that small soft ICT fi rms 
were less interested and open to assistance in the form of business incubation 
and shared R&D projects. But the municipality eventually found a way to sup-
port its soft ICT in the form of ‘company hotels’. Small, affordable, and fl exible 
offi ce spaces are offered to entrepreneurs in the form of work–life communities 
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(or communes). For example, an unused church building was converted into 
offi ce spaces for one or two dozen small fi rms, with plenty of communal space 
and shared facilities. 

 Other hot spots 

 Another noteworthy innovation hot spot in Stockholm is the medical cluster that 
is currently emerging around the Karolinksa Institutet just northwest of the old 
city center. This medical university and its associated university hospital is the 
leading medical university in Sweden and one of the most prestigious in its fi eld 
worldwide, with more than 11,000 students and academic staff. The hospital will 
move to a new location further from the city center in 2015 because of a lack of 
space for expansion. Besides the space freed up with the relocation of the hospital, 
a lot of other space is available because an adjacent obsolete railway station has 
been assigned for redevelopment and new buildings are planned on top of another 
adjacent roadway. In total, the redevelopment is planned to create 36,000 new 
workplaces in the cluster. 

 An innovation hot spot that is still in the planning phase is the cleantech cluster 
that will be developed at the soon-to-be vacant Royal Seaports, less than 2 km 
west of the city center. The Royal Seaports are planned to become a cluster for 
green technology by 2025, with high-end facilities and a smartgrid system for 
energy saving. The area will be developed along the example of the Hammerby 
Sjöstad eco-town just south of Stockholm, which is a best practice of combining 
eco-friendly technology with a high quality of life (e.g. Notaras 2010). 

 Finally, the Uppsala Science Park is of some relevance for Kista. Uppsala is 
a medium-sized city about 70 km northwest of Stockholm and at 55 km from 
Kista (about 1 hour travel time). Uppsala University and its academic hospital 
have a strong reputation for medical sciences. Around the academic institutes, 
a cluster of innovative fi rms has emerged, and the Uppsala Science Park has 
been created to facilitate the further growth of this cluster. In 2007, the park was 
renamed Stockholm-Uppsala Life Science to emphasize its proximity to Stock-
holm, mostly aiming at foreign investors who are familiar with Stockholm but 
not with the smaller city of Uppsala. Kista is located between Uppsala and Stock-
holm, and this is being emphasized in Kista’s marketing strategy. So far Kista has 
been only barely within commuting distance from Uppsala, but since December 
2012, travel times have been reduced by an extension of Kista’s commuter train 
to Arlanda Airport and continuing to Uppsala. However, since Kista is specialized 
in a different industry sector, the benefi t of its relative proximity to Uppsala may 
remain limited. 

 4.4 Key features of the urban innovation system 
 Having discussed the historical background of Kista and its position in the Stock-
holm ecosystem, this section explores the sources of Kista’s strength as an urban 
innovation system as well as the challenges it faces. 
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 Specialization and identity 

 The most prominent feature of Kista as an urban innovation system is its strong 
specialization and clear identity. It has an unusually strong focus on a small range 
of interrelated industry sectors, centred around Ericsson’s specialty of wireless 
communication systems. Within the ICT sector, Kista is identifi ed with ‘hard’ ICT, 
while fi rms in the ‘soft’ ICT sector are primarily located in Stockholm’s city center. 

 Kista’s specialization emerged spontaneously and was not foreseen by the 
original developers of Kista. By a lucky coincidence, Kista was ready for the 
fi rst tenants to move in just when a number of big ICT fi rms were looking for 
expansion space, and this set off a self-sustaining process of accumulation of 
knowledge-intensive ICT fi rms that benefi t from their co-location in Kista. In 
recent years, Stockholm has started to discourage the development of new manu-
facturing facilities in Kista as opposed to headquarters and R&D facilities, but 
besides that there are no rules aimed to steer the tenant mix. 

 Similarly, the organizations active in the marketing of Kista (Kista Science City 
AB and Stockholm Business Region Development) have no formal policy of spe-
cifi cally targeting fi rms in certain sectors. So the strong focus on ICT was at fi rst 
the result of coincidence and consequently became a market-driven rather than a 
policy-driven process. Interview respondents indicate that to them, the price of 
land and real estate at Kista is quite high, and it only makes sense for fi rms to be 
willing to pay these high prices if they benefi t from being close to major wireless 
ICT fi rms like Ericsson. 

 This strong specialization brings two types of advantages. First, it offers increased 
scope for inter-fi rm and university–industry cooperation and knowledge spillovers. 
An important fi nding in recent research on innovative clusters is that fi rms and 
organizations with a related sector specialization benefi t more from co-location. At 
Kista, not only is a large fraction of its fi rms focused on ICT, but also the university 
branches at Kista (KTH and Stockholm University) carry out research and educa-
tion almost exclusively in ICT. Respondents from Kista–based fi rms indicate that 
being located at Kista gives them better access to university research that is relevant 
and useful for them. Also, they indicate that being located close to important fi rms 
in their own industry sector provides advantages in terms of, for example, recruit-
ment tips and information about which industry events to visit. 

 Second, being highly specialized in one set of related industry sectors helped 
Kista achieve a critical mass early on, giving it a strong reputation. While Kista 
is not an especially large innovation cluster, it does offer a substantial pool of 
specialized skilled workers in ICT. If Kista had developed as a more diverse clus-
ter, its limited size may have limited these advantages. As a result of this critical 
mass of fi rms and workers and their innovation performance, Kista has a strong 
reputation widely known in Europe, the United States, and beyond. And rather 
than being known as a high-tech region in general, Kista is widely known for its 
specifi c focus on wireless ICT. 

 This strong and specifi c reputation was found to be especially benefi cial for 
start-up fi rms. Start-ups in general and those in newly emerging sectors such as 
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ICT in particular face the problem of lacking a track record that they can point 
at in order to win the trust of investors and customers. Respondents indicate 
that having their start-up fi rm locate in Kista early in their development process 
immediately gives them a basic level of credibility despite a lack of track record, 
increasing their access to VC investors and customers. This may explain the fact 
that ‘a non-negligible share of the fi rms with addresses in Kista is not actively 
operating any business in the area. They are rather using the address as a branding 
element’ (Johansson  et al.  2007:11). 

 However, in innovative industries, the reputation of a cluster is highly dynamic 
and depends strongly on the performance of its leader fi rm. In the business media, 
the perception of Ericsson has shifted several times from a visionary innovation 
leader to a conservative and backward fi rm, affecting the reputation of Kista. 
A strong and consistent performance of Kista’s university departments may stabi-
lize its reputation and make it less dependent on Ericsson’s ups and downs. 

 Kista’s high level of specialization also has its drawbacks. Respondents iden-
tify Kista as professional and competent but also boring and nerdy. Firms that are 
active in ‘soft’ ICT such as games and app developers strongly prefer more vibrant 
areas such as the Stockholm city center. This will make it harder for Kista to diver-
sify into other sectors, so it will likely remain dependent on the highly dynamic 
ICT sector with its frequent cycles of boom and bust. Moreover, Kista’s nerdy 
image may also prove a hindrance in the effort to transform it from a science park 
into a real city. Most of the respondents, especially relatively young entrepreneurs 
and knowledge workers, indicate that they would not consider living in Kista but 
strongly prefer the vibrance and atmosphere of the Stockholm city center. 

 Institutional environment 

 A second factor that helps to explain Kista’s strong innovation performance is its 
institutional environment – the written and unwritten rules prevailing in Swedish 
society in general and in Kista in particular that can either stimulate or obstruct 
innovation. 

 At the scale of Swedish society in general, the most salient characteristic is 
a strong and broadly shared interest in new technology. As described in more 
detail in section 4.2, Swedish fi rms, public institutions, and consumers have been 
remarkable early adopters of technologies from the GSM phone and its precursors 
to high-capacity wireless Internet access. Large sections of the Swedish consum-
ers are willing and able to try out new technology, and the Swedish government 
is eager to stimulate and facilitate this. In this way, Swedish society as a whole 
has functioned as a test bed for ICT innovations, and it continues to be well ahead 
of most advanced industrial countries in adapting to the latest technologies. Cur-
rently, nearly 100 per cent of Swedish homes have access to fi bre-optic Internet 
access, and ICT systems both at the offi ce and at home are of a high quality at a 
relatively low price compared to other countries (for example, see United Minds 
2011). Moreover, Stockholm was the fi rst city in the world to roll out 4G wireless 
technology, 2 years before the fi rst developments began in the United States. 
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 An example of the importance of this openness to new technology is the story 
of Appear Networks, a successful SME (20 employees) founded in 2001 and 
located at Kista. A crucial step for any start-up is to fi nd its fi rst customer so it 
can build up credibility and track record and at the same time speed up its prod-
uct development by having a chance to try out beta versions of its products and 
getting useful feedback. Appear develops systems for relatively big customers 
(e.g. public transportation companies and government institutions), which tend 
to be risk averse and uncomfortable working with small start-ups without a track 
record. But in Sweden, such agencies are open to experimenting with new tech-
nological approaches and more willing to give small fi rms a chance than their 
counterparts in other countries. An assignment from the operator of the Stock-
holm metro system gave Appear its crucial fi rst customer, which helped the fi rm 
to relatively quickly outgrow the start-up phase. 

 Sweden is not only a test bed of innovative technology but also a small, open, 
and crowded market. For example, early on there were several mobile telephony 
operators competing for Sweden’s less than 10 million consumers, and Sweden 
was one of the fi rst countries to accept foreign fi rms to operate its telephone net-
works. The low appetite for protectionism forces fi rms to innovate to remain com-
petitive and attempt to become exporters from an early stage rather than aiming to 
dominate the domestic market. 

 A major drawback of Sweden’s institutional environment is its tax situation. 
While corporate tax is not exceptionally high, income tax is high and strongly pro-
gressive. This makes it more diffi cult for fi rms to attract top-level managers from 
the international talent pool. Ericsson’s short-lived relocation of its head offi ce to 
London was partly driven by this diffi culty in attracting international top manag-
ers (Karlsson and Lugn 2009). More problematic is the very high tax on income 
from stock options, making it very unattractive to give shares to employees or 
managers as an incentive for their commitment to the fi rm. Start-ups tend to use 
stock options to reward risk-taking investors and employees rather than having to 
draw cash out of the fi rm to pay high wages or bonuses. 

 Besides the national institutional environment, Kista’s innovation system has 
also developed some local institutional features. As mentioned in section 4.2, the 
nascent digital ICT cluster in Stockholm in the 1980s was a curious blend of con-
servative corporatism and rebellious ‘cowboys’. While Ericsson’s managers at the 
Telefonplan headquarters were for a long time a reactionary force trying to dis-
courage R&D on digital wireless ICT, its researchers at Kista tended to ignore this 
scepticism and went ahead with their research with or without formal backing. 
Kista quickly gained the image of a place for free-thinking researchers focused 
on long-term visions rather than short-term profi ts. Many of the crucial break-
throughs in wireless ICT emerged from ‘skunkworks’, research projects ignored 
or discarded by the head offi ce but continued by stubborn researchers who refused 
to give up their vision. 

 However, it is very symbolic that when Ericsson moved its head offi ce from 
Telefonplan to Kista in 2003, this more or less coincided with a change in the 
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fi rm’s corporate governance emphasizing cost control and discipline and ending 
the ‘Wild West’ freedom previously enjoyed by Kista–based researchers. Nowa-
days it is diffi cult to fi nd evidence of cowboy researchers engaging in cutting-
edge skunkworks, although this may still take place in secret. Instead, Kista has 
developed into a space of respectable and professional R&D with an increasing 
focus on business services rather than eye-catching inventions. This transforma-
tion may partly be explained by the maturation of the ICT sector in general. 

 The openness to new technology in Swedish society in general can also be 
identifi ed at the local scale within Kista. The key example is the Kista Galleria, 
a large shopping mall in the center of Kista. In 2007, when smartphones with 
wireless Internet access were still a relative novelty, the Galleria mall became 
a living lab for context-aware mobile services. In one of the fi rst demonstration 
projects worldwide, shops and restaurant set up a live stream of information to 
give visitors to the mall up-to-date information on product offerings and open-
ing times accessible by smartphone. Similarly, security personnel and mainte-
nance workers were given access to live, context-aware information streams. 
Another example of a living lab in Kista is the work at the Mobile Life Center, 
described in  Box 4.3 . 

 A fi nal dimension of the openness of the local institutional environment at Kista 
is the openness for new fi rms, domestic and foreign, to settle there. While from the 
start Kista was essentially dominated by Ericsson (through its daughter compa-
nies SRA and Rifa), competitors such as IBM were allowed to set up R&D facili-
ties and even regional headquarters in the area. Ericsson tolerates co-location not 
only with fi rms it already has an established relationship with but also with more 
controversial fi rms such as the Chinese ICT giant Huawei (which is reputed to 
have close ties with the Chinese military). The prevailing attitude that emerges 
from the interviews is that while Ericsson and other key Kista–based fi rms may 
not always benefi t from co-location with (foreign) competitors and in some cases 
may even run a risk by sharing the location of their most sensitive R&D opera-
tions, it is important to maintain the open atmosphere of Kista and keep a healthy 
sense of competition and rivalry. 

 Governance 

 A third building block of Kista’s innovation performance is its governance struc-
ture. The actors that take part in Kista’s governance are a peculiar mix of a rela-
tively powerful municipal planning offi ce and a network of public–private actors 
brought together in the Electrum Foundation and Kista Science City AB. 

 Sweden has a strong urban planning tradition. Kista’s development from the 
1970s on was originally the outcome of the ambitious, state-directed Million Pro-
gramme (see section 4.3). This programme involved massive top-down blueprint 
planning, aiming to build homes but also commercial centers and industry zones 
from scratch. The residential areas neighbouring Kista were largely constructed 
as planned, but planners soon found out that setting up an industrial zone from a 
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blueprint design is much more diffi cult due to the unpredictability of economic 
development and the strategic decisions of fi rms. Planners found that they had to 
learn to adapt to the circumstances of the time and give more space to the free 
market, allowing more bottom-up initiative than may have been expected in the 
Swedish context at that time. 

 Moreover, top-down planning was complicated by the fragmented nature of 
local government in the Järva area. While Kista itself belongs to the Stockholm 
Municipality, it directly borders two other municipalities, so expansion would 
require their support. Traditionally, there are tensions between these neighbouring 
municipalities and the city of Stockholm,  4   which at times is perceived as arrogant 
and condescending and only recently has started to take a more modest approach 
to interaction with smaller neighbouring municipalities. 

 So while Kista developed in the context of a powerful top-down planning sys-
tem, the actual local governance structure is more complex and allows more ini-
tiative by non-government actors. Currently the City of Stockholm owns all of the 
land and half of the housing stock in the Kista area, and it enjoys planning monop-
oly. When real estate developers want to develop a plot in Kista, the municipality 
typically negotiates with them to also develop something that helps the munici-
pality achieve its social planning objectives (e.g. you can build an offi ce park, but 
you should also provide suffi cient green space; you can develop a residential area, 
but it should include student housing). 

 In some cases, the municipal government depends primarily on its ability 
to inspire and convince private actors to realise its plans. For example, as part 
of the Järvalyftet programme (see section 4.6), the municipality seeks help 
from Kista–based fi rms to provide internships and organize activities with 
local schools. To convince these fi rms to take part, the municipality needs to 
align its goals with the CSR (corporate social responsibility) objectives of the 
fi rms themselves. Another example is the Sustainable Järva project in which the 
municipality had to convince energy utility companies and housing corpora-
tions to join forces and together invest in improving the energy effi ciency of the 
housing stock of Järva. 

 Besides the local government, the other important player in the local gover-
nance of Kista is the Electrum Foundation and its subsidiary Kista Science City 
AB. Electrum Foundation was founded in the 1980s to help Kista expand its 
knowledge base by attracting university departments to locate there, which was 
needed for the Stockholm ICT cluster to make the leap from analog to digital tech-
nology and achieve excellence in wireless ICT. Electrum also played a key role to 
create the vision for transforming Kista from an industry park into a science city, 
as we will discuss further on.  Box 4.1  describes in detail how Electrum Founda-
tion and Kista Science City AB work. 

 In sum, Kista developed in the context of a powerful planning system with a 
decisive role for local government, but over time, the City of Stockholm learned 
to provide more space for the initiatives of private actors. However, transform-
ing Kista into a real city requires some substantial investments in infrastruc-
ture and facilities, for which the tradition of government planning will come in 
handy. 



Kista, Stockholm 111

Box 4.1 Electrum Foundation

Electrum Foundation is a public–private partnership. Its board members include the 
Mayor of Stockholm, the President of the KTH University, and CEOs of large Kista 
fi rms such as Ericsson, IBM-Sweden, and real estate developer Atrium Ljungberg. 
Ericsson traditionally provides the chairman of the board, an unwritten rule that still 
holds today. The mission of Electrum is to promote the development of Kista and bring 
together the three Triple Helix actors – industry, academia, and government – to jointly 
address any issues and challenges faced by Kista’s tenants and other stakeholders.

Electrum has fi ve councils that each cover one aspect of Kista (higher education, 
innovation, infrastructure, marketing, and research). These councils operate as think 
tanks and organize meetings and other events. While Electrum’s employees set up these 
meetings, representatives from industry and academia are in charge of running them 
and setting the agenda. When these councils identify a shared problem (e.g. a lack 
of specialized knowledge workers or the need for improvements in infrastructure and 
accessibility), they set up a team to fi nd concrete solutions and spearhead their imple-
mentation. This often involves passing on a request to the Stockholm local government, 
either directly during the meetings (the mayor of Stockholm is a member) or in the form 
of a formal letter signed by the members of Electrum.

Electrum Foundation owns two subsidiaries to help it implement its goals: the 
STING business incubator (see Box 4.4) and Kista Science City AB (KSC). KSC is 
a small organization with eight employees that acts as a facilitator between the Tri-
ple Helix actors. For example, it can facilitate negotiations between the city and real 
estate developers with development plans in Kista, and it receives potential investors 
in Kista. KSC is not a decision-making actor but instead aims to elaborate Electrum’s 
vision for Kista as a science city and use it to inspire the Triple Helix actors that make 
the actual decisions. Besides its eight employees, KSC does not have regular mem-
bers, but its meetings are open to all Kista stakeholders.

Comparing Kista Science City AB with Brainport Development in the Eindhoven 
region (see Box 3.1) provides some useful insights. First, their parent foundations 
(Electrum Foundation and Brainport Foundation) have quite similar membership 
structures, with the head of the region’s leader fi rm (Ericsson, Philips) as chairman 
of a board that includes representatives from all of the Triple Helix actors. But while 
Brainport Development has 50 employees and 28 part-time project leaders, Kista Sci-
ence City AB is clearly a much smaller organization with only 8 employees, depend-
ing more on voluntary than part-time paid workers.

Moreover, while both organizations are tasked with formulating a vision for their 
respective innovation clusters, Brainport Development produces more detailed pol-
icy documents that come close to the kind of documents usually produced only by 
local government agencies. However, the key similarity between the organizations is 
that they are intended as light organizations that organize, network, and inspire but 
do not have the budget to take the role of planning and implementing their vision by 
themselves. This means that Electrum Foundation and its subsidiary Kista Science 
City AB, like their colleagues at Eindhoven, are forced to keep very close contact 
with their public and private partners, preventing them from becoming too indepen-
dent from the actors they are tasked to serve. But again, like their colleagues at Brain-
port Foundation, Electrum also faces the challenge of making sure that the voices of 
smaller fi rms receive enough attention vis-a-vis the region’s leader fi rm.
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 An ongoing challenge is the cooperation between the City of Stockholm and 
its neighbouring municipalities. While this has been problematic in the past, at 
least in the case of Kista, a consensus seems to have developed that regional-scale 
coordination and heavy investments are needed. Neighbouring municipalities 
have become eager to associate themselves with the economic success of Kista 
and share in the wealth, jobs, and international visibility that Kista has generated 
over the years. 

 A more structural solution to the challenge of coordination with neighbouring 
municipalities would be the establishment of an effective regional-scale coopera-
tion organization. However, while a Stockholm Region organization has been cre-
ated, the City of Stockholm is not eager to let it become powerful and let it grow 
into a government layer with its own source of funding and a clearly defi ned role 
in the policy-making process. More still needs to be done before regional actors 
can rally around their shared interests in Kista. 

 R&D and human resources 

 The knowledge base is a fourth building block of Kista’s innovation performance. 
Over the past decades, R&D labs in Kista have been the source of many break-
through technologies in wireless ICT. Even if the time of skunkworks and cowboy 
researchers is now mostly over, the possibilities for cutting-edge R&D at Kista 
are still the main reason leading ICT fi rms are willing to pay relatively high rents 
to be located there. Respondents indicate that even if at some point they may out-
source basic programming and product development to low-cost locations outside 
of Sweden, they are not planning to move their key R&D out of Kista. 

 The availability of rare and highly specialized human resources is another key 
location factor for Kista–based fi rms. The dense concentration of ICT fi rms in 
Kista has created a vibrant local labor market, which, due to its high level of 
specialization, offers excellent job opportunities to specialized engineers. But the 
supply of human resources has not kept up with demand, leading to shortages and 
rising wages. Addressing these shortages is a challenge for Kista’s universities as 
well as for the municipalities’ housing policy. 

 In the early 1980s, Kista started as an industrial zone without any academic 
institutions. The Stockholm region by then already had a century-long tradition 
in analog communication systems but lacked the knowledge base and human 
resource pool necessary to also succeed in the upcoming digital ICT sector. In 
response to the urgent need for a major knowledge upgrade, the Electrum Foun-
dation was set up to attract and settle university departments and research insti-
tutes. With support of the local and national government, Electrum spearheaded 
the development of the Electrum Building, a large and eye-catching building 
located in the center of Kista and intended as a meeting place for education, 
research, and industry. It went on to house several ICT fi rms, besides parts of 
KTH’s and Stockholm University’s ICT departments and several research insti-
tutes on ICT and other high-tech fi elds.  Box 4.2  describes the Electrum Building 
in more detail. 
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  Box 4.2 The Electrum Building  

 In order to develop a strategy for a knowledge upgrade of the Kista cluster, Elec-
trum Foundation and its stakeholders sent a delegation to the United States in 1983 
to study fi ve cases of successful science parks, including, for example, Stanford in 
Silicon Valley and MIT in Boston. Their main fi nding was that academic research 
and education institutes tended to be the core of successful science parks, around 
which large MNCs and spin-off fi rms would concentrate. They realized that Kista 
was attempting to do the opposite, by fi rst developing as an industry cluster (with 
limited spin-off formation) and only later adding academic institutes to it. Therefore 
it was crucial to develop sizable academic institutes and strongly integrate them 
with the local institutions. 

 Moreover, the team picked up a number of design features that seemed to pro-
mote the development of American science parks. These parks tended to consist 
of low-rise buildings with extensive public space, designed (probably by coinci-
dence) in such a way that engineers had to regularly cross some distance to move 
between laboratories, offi ces, eating places, and teaching facilities (Bengtsson  et al.  
2011). Because of these regular daily movements and the attractiveness of the public 
space, vibrant meeting places emerged that enhanced not only the attractiveness of 
the campus atmosphere but also the knowledge development through spontaneous 
knowledge exchange. Kista at that time was a very quiet place with offi ces that func-
tioned like self-contained islands rather than an integrated community, and except 
for the summer, climate conditions were not suitable for the kind of picnics that are 
characteristic of American campus life. 

 In order to quickly integrate academic institutes into the Kista cluster and at the 
same time implement the design features learned from the American case studies, 
the Electrum Building was conceived. The Electrum Building is designed as an 
open gallery six fl oors high, located roughly in between the campus of KTH and 
Stockholm University on one side and the Ericsson complex and other fi rms on 
the other side. Its main entrance is on the central axis through Kista (Kistagången). 
The ground fl oor is designed as an open corridor (almost an indoor street) planned 
to contain restaurants and shops, and the other fl oors contain a mix of academic 
institutes, fi rms, and R&D labs with their entrances towards the gallery and linked 
by elevated walkways (facilities are spaced apart in such a way as to invite users 
to frequently cross through the gallery). Walls are predominantly made of glass to 
emphasize its open and interactive character. 

 The fi rst tenants started to move in by 1987, and the building was offi cially 
opened in 1988 in a media spectacle, with much of the business and governmen-
tal elite of Sweden taking part. It became an iconic center of Kista and currently 
houses parts of KTH, Stockholm University, and the EIT-ICT co-location center 
besides research centers including MLC and SICS, and about a dozen small and 
medium-sized fi rms. Its eating and shopping facilities are, however, very limited, 
since few tenants moved in and some went bankrupt because of high rental prices 
and insuffi cient customers. Not all tenants were comfortable with the open character 
of the building, and several moved to a more private location or blocked the glass 
windows with curtains (Bengtsson 2011). Visitor traffi c on the ground fl oor appears 
to be limited, although it frequently fi lls with visitors when events and exhibitions 
are organized there. One issue that may reduce visitor traffi c is that from the outside, 
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the building does not appear to have a very open character, and its high, open gal-
lery is entirely invisible from the street. It is doubtful whether the goal of promoting 
spontaneous meetings (‘interaction planning’) is met. The setup of the facilities in 
the building (and the elevated walkways connecting its fl oors) may promote a regu-
lar fl ow of workers through the building, but the public space offers few places that 
invite them to stop and stand or sit down. 

 Over the past two decades, KTH and Stockholm University have fully taken 
root in Kista. After deciding that only their ICT and microelectronics departments 
would relocate to Kista, it became easier to strongly integrate their education and 
research, since having a similar specialization meant that the departments could 
perceive clear benefi ts from cooperation. At fi rst there was even a plan for merging 
the ICT departments to create a ‘Kista University’ or ‘ICT University’, but because 
especially KTH and to some extent Stockholm University have a strong estab-
lished reputation, they decided not drop their original names. Instead, the two uni-
versities put their logos side by side at Kista, emphasizing their strong cooperation. 

 Collaborative R&D 

 In 2012, a third player was added to the Kista academic landscape, namely the ICT 
department of the newly created European Institute of Technology. The EIT is an 
EU project that aims to be a catalyst for existing research and education at fi rms 
and universities, promoting their interaction and the growth of fully functional 
innovation systems. EIT-ICT Labs is a distributed organization with nodes in six 
European cities and its head offi ce at Kista. It does not function as a self-contained 
academic institution but provides funds and space for students and researchers 
from existing fi rms and universities to meet. In its fi rst year, the Kista offi ce will 
host 25 students who will be offered courses in Kista and in the other nodes and 
are stimulated to work in collaboration with local fi rms. Moreover, the EIT-ICT 
node in Kista has contacts with start-up incubator STING to help it accomplish 
its other key goal of generating spin-off fi rms. Students from the other EIT-ICT 
nodes will also be invited to spend time at the Kista location, and some of them 
will live at the Kista campus. An interesting aspect of the Kista node of EIT-ICT 
is its co-location center located in the Electrum Building. It is a meeting place for 
EIT-ICT students but also open to other students, researchers, and employees of 
Kista fi rms. It is intended as a neutral meeting place for events and exhibitions 
but also spontaneous meetings among Kista’s industry and academic institutes. 
Kista hosts a total of 7,000 students (from KTH, Stockholm University, and the 
new EIT-ICT), which constitutes 90 per cent of the total number of ICT students 
of KTH and Stockholm University (Bengtsson 2011). 

 With the Electrum Building and the new EIT-ICT node, Kista has an elaborate 
infrastructure in place for fostering university–industry cooperation. One concrete 
example of this is the use of shared R&D facilities: for example, the cleanrooms 
in the Electrum Building are used by both university and industry researchers. 
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The Swedish innovation investment agency VINNOVA also co-funds the research 
institutes SICS (Swedish Institute for Computer Science) and the Mobile Life 
Centre (see  Box 4.3 ), both of which have the goal of enriching the knowledge 
base of Kista fi rms besides generating spin-off companies. SICS started in 1985 
and has since produced 13 major spin-off fi rms that have produced commercial 
products or have been acquired by other ICT fi rms, and its research is widely 
appreciated by Kista fi rms. 

  Box 4.3 Mobile Life Centre  

 The Mobile Life Centre (MLC) is a collaborative research institute that was opened 
in Kista in 2007. It is a joint venture of several large MNCs (including Ericsson, 
Microsoft, Nokia, and IKEA) and the universities KTH and Stockholm University. 
It is funded by the state research investment agency VINNOVA (33 per cent) and 
its industrial members (the remaining 67 per cent). The concept for the centre was 
inspired on the Equator project in Nottingham (for more information, see Mixed 
Reality Lab 2012), but while Equator is a university–university collaboration, MLC 
is mainly a university–industry collaborative institute. A challenge faced by many 
such collaborative research institutes is that only large fi rms can afford to contribute 
funding, leaving out SMEs that might have benefi ted strongly from taking part. In 
the case of the MLC, this problem was solved by allowing SMEs to become joint 
venture partners, contributing in kind (mostly by sending their employees to take 
part in research on a part-time basis) rather than in money, and so far two SMEs 
have joined. 

 The Mobile Life Centre offers internships to its members and organizes work-
shops for fi rms to consult them on concrete product development issues. But its 
main mission is to carry out pre-competitive research on the use of mobile tech-
nologies in daily life. In 2012, it had 10 projects running, focusing on topics such 
as the implications of the emergence of the Internet-of-things and the ways people 
play with mobile technology. Research questions such as the latter are studied eth-
nographically, turning the research center into a living lab in which experimental 
technologies can be tried by real users. The joint venture partners of MLC give its 
researchers freedom to do long-term, visionary research rather than instructing them 
to solve specifi c problems or produce short-term results. But still there is some ten-
sion between the needs and interests of industry on the one hand and the academic 
researchers employed by MLC on the other. When the centre’s research becomes 
too visionary, its industry partners try to steer it closer to their day-to-day needs, for 
example, by giving feedback during workshops. 

 Even though many joint venture partners are rivals competing in similar product 
markets, they are able to work together in a relaxed atmosphere in the context of the 
centre. Research is by and large pre-competitive, providing input into the long-term 
R&D efforts of all partners involved but not usually leading to immediate applica-
tions, which fi rms prefer to develop in house. When research does lead to practical 
intellectual property rights (IPR), complicated negotiations about the ownership of 
these rights are avoided with the simple rule that all partners have equal rights to 
all IPR resulting from the research. While helpful for preventing legal complexities, 
this rule has a substantial drawback. The centre is, in theory, a very open institute 
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ready to accept new members, but in practice this is complex because new members 
immediately get ownership over all IPR previously developed by MLC even if they 
did not contribute to its funding. So long-term members of MLC resent seeing their 
IPR ownership become diluted when new members are admitted. 

 Another mission of the Mobile Life Centre is to generate spin-offs. Whenever 
research results in a marketable application, the researcher involved is stimulated 
to develop it in a start-up fi rm, receiving guidance from STING. At the time of 
our visit (August 2012), the centre was guiding two spin-off projects that were 
being prepared to enter the market, and it had one more in the pipeline. But in its 
fi rst 5 years, MLC has not produced any spin-offs yet that have fi nished the entire 
process from preparation to market entry and commercial success. This is partly 
because its research is not focused on developing practical applications and partly 
because a spin-off needs permission of all industry partners before being able to use 
the centre’s IPR. 

 The case of the Mobile Life Centre (MLC) illustrates that the collaboration 
between industry and academia, under the auspices of the government, can be 
very fruitful but also raises the problem of different expectations. Industry and 
academia differ in the type of research results they value, and as co-funder the 
government adds a somewhat unreasonable expectation of spin-off generation to 
MLC’s mission. Another weakness is that while industry has so far been willing 
to carry most of the fi nancial burden for the centre, government funding is still 
essential for its survival. MLC is running on a 10-year grant that is unlikely to be 
extended. The collaborative research institute SICS, which has a similar structure 
to that od MLC but carries out more practical research projects, is also co-funded 
by VINNOVA, and its grant expired in 2012. Even though its research has imme-
diate use for industry and it has a strong reputation, SICS (currently running on a 
6-year grant) seems fated to disappear, as industry appears unwilling to take over 
full funding when the government pulls out. If industry is not even willing to fund 
the practical research at SICS, it is even less likely to fund the more visionary 
MLC research projects. 

 The cases of SICS and MLC reveal the diffi culty in creating sustainable industry–
university collaboration that can thrive independent of government funding. 
VINNOVA’s funding principle is to provide temporary fi nancial support and seek 
industrial co-funding. When the funding period expires, industry is expected to 
take over full funding for the R&D centers. If industry is unwilling to do this, 
this is assumed to indicate that the R&D centre’s research is not in fact valuable 
enough for industry to support and therefore can be terminated. While not unrea-
sonably, the consequence of this strategy is that just when collaborated research 
centers are fully operational and have started to generate intellectual property 
rights (IPR) and spin-off fi rms, they face closure and may lose the capabilities 
that were created. Perhaps the role of industry in this process is most curious, 
since fi rms seem to be willing to take part in co-funding (which usually involves 
a majority funding by industry, e.g. 67 per cent) but abandon the projects when 
they are asked to also contribute the remaining part (e.g. 33 per cent) of funding. 
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 Human resources 

 At the beginning of the twenty-fi rst century, Kista was world leading in its human 
resources, as some very specialized skills (e.g. engineers who combine expertise in 
networking and software development) could be found almost exclusively in Kista. 
But respondents indicate that Kista’s attractiveness is starting to fall behind as other 
ICT clusters are catching up. Kista’s human resources are still leading in quality but 
insuffi cient in quantity, as the cluster has seen rising shortages of specialized labour. 
This results in rising wages and, more problematically for Kista–based fi rms, an 
increasing risk that scarce workers are hired away by competing fi rms. Local human 
resource shortages are most strongly felt by smaller fi rms and start-ups since they 
need to hire locally. In contrast, the large multinational companies in Kista are usu-
ally able to recruit internally by transferring staff from another subsidiary to Kista. 

 The origins of the human resources shortages are partly demographic but also 
stem from a worrying decrease in interest in ICT majors among Swedish high 
school graduates. The Higher Education Council of Electrum Foundation identi-
fi ed this problem and took the initiative of organizing ‘Future Friday’, an event 
for promoting ICT majors to prospective students. The yearly event draws about 
a thousand visitors and has been organized for the past 5 years. 

 Another initiative to address this issue is the increased interaction between 
Kista–based fi rms and local secondary schools in the Järva area. Engineers and 
entrepreneurs from Kista agreed to make regular visits to schools to talk with stu-
dents and organize activities, including visits to the laboratories at Kista. The goal 
is to inspire these students to choose ICT majors and impart to them the ambition 
to work at Kista later. The current inhabitants of the Järva area, many of whom 
are recent immigrants to Sweden, have a low education level on average. But it 
is expected that the second generation will reach an education level suffi cient to 
work at Kista–based fi rms. In addition to this, a new secondary school will be 
opened in Kista that emphasizes innovation and entrepreneurship and that will 
have strong bonds with Kista–based fi rms. 

 Besides raising awareness of ICT and job opportunities at Kista among prospec-
tive students, Kista’s university branches are also planning to expand to fi ll the 
demand for ICT engineers. They plan to triple their number of students over the 
coming 10 years, and many of these additional students will have to be attracted 
from abroad. Sweden used to have a unique attraction for foreign students in the 
form of completely free tuition, but since 2011, this is limited to EU students only, 
with a limited number of scholarships offered to the brightest non–EU students. 
But so far this change in policy has not had a noticeable effect on the number of 
enrolments, and in the case of Kista students are more likely to be attracted by 
world-class education and job opportunities. 

 A signifi cant challenge for expanding Kista’s university branches is the lack of 
affordable student housing. While students strongly prefer to live in the Stock-
holm city center, many are desperate to fi nd any suitable room and would gladly 
accept living at Kista if rooms were available. A vigorous expansion of student 
housing at Kista would support the growth ambitions of its universities and at the 
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same time help Kista overcome a more general weakness, namely the lack of a 
campus atmosphere and urban vibrancy in general. Moreover, the student com-
munity of Kista could be strengthened to increase its attraction and especially to 
enhance the integration of foreign students in the local community. Kista has a 
relatively well-developed student union (it is unique in Sweden to have an autono-
mous local student union branch, which is normally reserved for locations with 
an independent university) and a small but lively student community centred on a 
bar at Kista. But the union has so far not succeeded in integrating foreign students 
into this community. While nearly all Swedish students join up, almost no foreign 
students join and instead organize their own meetings, largely along ethnic lines. 

 Most foreign graduates who decide to stay in Kista do so because of the 
employment opportunities and the excitement of being part of the cutting edge 
in their specialty. As long as Kista remains a leading ICT cluster, it will have 
little trouble retaining most of its foreign graduates, but some bottlenecks remain 
to be solved. Besides somewhat strict immigration laws, the housing market is 
the main issue for foreign workers. A large part of the Stockholm housing stock 
is government-owned rental housing, which is inaccessible to foreign workers 
or impractical due to long waiting lists. Private housing is also available in the 
Järva area that includes Kista, but the quality of the housing stock and the living 
environment is too low to be acceptable for most workers. The Stockholm city 
center, on the other hand, is highly attractive, offering a high quality of life and 
urban vibrancy. But prices of private rental units are too high to be affordable for 
starting knowledge workers. Some fi rms, even smaller start-ups, have resorted to 
buying apartments and renting them out to their international workers. A more 
structural solution to the housing problem would help especially the smaller fi rms 
to attract the international talent they increasingly rely on. 

 Entrepreneurship 

 The case of Kista illustrates that at crucial moments in the innovation process, an 
innovation system depends on the ability of engineers to defy skepticism and carry 
out their research in a spirit of independence and experimentation. Kista played 
this role when the diffi cult switch from analog to digital and wireless telecom-
munication was spearheaded by ‘cowboy engineers’ that defi ed the lack of trust or 
even hostility from their headquarters and went ahead with their skunkworks. But 
while such ‘cowboy engineers’ would typically work as independent start-up and 
spin-off entrepreneurs in the United States, they predominantly operate within big 
corporations in Sweden. Even when SRA made dramatic breakthroughs in wireless 
ICT at Kista and Ericsson’s head offi ce at Telefonplan tried repeatedly to cut off 
funding and discourage their efforts, very few of the workers at SRA were triggered 
by this to start their own fi rms. So historically, Kista showed a lot of examples of 
intrapreneurship (workers taking initiative and carrying out innovation within the 
boundaries of the fi rm) but relatively few examples of entrepreneurship. 

 But recently a vibrant start-up community emerged in the Stockholm city cen-
ter, mostly in app development, web design, and other ‘soft’ ICT. An impressive 
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range of successful fi rms emerged from this community, ranging from online 
communication provider Skype and the online music service provider Spotify to 
the recent gaming start-up Minecraft. There now appears to be substantial inter-
est for entrepreneurship among young Swedes, and the barrier to attempting to 
start a fi rm is lowered by the fact that Sweden has a very strong social safety net. 
This allows Swedes time to grow their start-up fi rm and in the meantime live off 
social benefi ts, and in case of failure the consequences are limited. Moreover, a 
broad spectrum of seed funds is available for start-ups, and with start-up incuba-
tor STING, Kista has a prominent place in the start-up incubation environment. 
 Box 4.4  describes STING and its incubation strategy. 

  Box 4.4 STING  

 Stockholm Innovation and Growth (STING) is one of the leading incubators in 
Sweden, with a focus on start-ups in the larger Stockholm region. It was founded 
in 2002 as a wholly owned subsidiary of Electrum Foundation and has the mis-
sion to generate 12 start-ups with export potential per year. In practice, it takes a 
recruitment of about 15 start-ups per year to graduate between 10 and 12. Attrition 
of unsuccessful start-ups is limited due to the strict recruitment process, with an 
admission rate of only around 9 per cent of applicants. Between 2002 and 2010, 
STING accepted 80 fi rms into its incubation programme, of which only 8 have 
been discontinued. The turnover of fi rms ‘graduated’ from the programme was 
€29 million (70 per cent from export) in 2010, and they employed 463 workers 
(STING 2011). Of the entrepreneurs accepted into the programme, about 70 per 
cent already have a background in business. The remaining 30 per cent come from 
academia, typically PhD researchers who want to apply their research fi ndings in 
a commercial venture. 

 STING’s incubation model can be characterized as highly selective but generous 
to those entrepreneurs selected into the programme. Candidates for the incubation 
programme are asked to identify potential customers that have expressed their inter-
est in the product to be developed by the start-up fi rm, and these potential customers 
are then contacted to check this. Moreover, entrepreneurs must fi rst assemble a good 
team, since confl ict within start-up teams is the major reason for failure. Candidates 
that get through this strict selection procedure are then offered a trajectory that can 
last between 6 months and 2 years, in which they receive intensive guidance from 
experienced entrepreneurs and training courses on topics from pitching to inves-
tors, product branding, IPR protection, and exporting to networking skills. Moreover, 
offi ce facilities are offered at STING’s Growhouse at Kista, free of charge for the fi rst 
6 months of the start-up phase and then at an affordable rent. In exchange for these 
and other services, the incubator receives stock options in the start-ups it guides. 

 Besides this, STING also helps start-ups gain access to fi nancing. In the earliest 
phase, start-ups are helped to apply for soft money, which does not need to be repaid 
in case the start-up fails. The main contributor of early-stage seed funding is STING 
Capital, a fund co-founded by STING and funded by public and private investors. 
As soon as the start-up is deemed ready, it is introduced to the incubator’s network 
of private angel investors as it moves from soft money to normal fi nancing. 
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 A number of research institutes at Kista also have the mission to generate start-
ups, including SICS, MLC, and EIT-ICT described previously. However, not 
all these institutes are equally suitable for achieving this mission. For example, 
research centres like the Mobile Life Centre, which focuses on long-term explor-
atory research rather than applied research expected to lead to short-term out-
comes, may not be able to fulfi l its role as spin-off generator. Moreover, spin-off 
generation by academic institutes is held back by a lack of fl exibility. Currently, 
university staff who want to start their own fi rm are expected to give up their 
academic position without any certainty that they can get back their old posi-
tion after completion of the start-up project (e.g. because the start-up failed or 
because it was acquired by another fi rm). If barriers between university employ-
ment and entrepreneurship were lowered, more staff might be willing to attempt 
a start-up project. 

 Finally interview respondents indicate that the venture capital community of 
Kista and Stockholm in general needs to be strengthened. Earlier in the develop-
ment of the Kista ICT cluster, for example, when the GSM mobile phone was 
ready to be launched, Stockholm’s banks perceived it as too risky and refused to 
fund it (Karlsson and Lugn 2009). After a short spike of activity during the ICT 
bubble, Stockholm’s venture investors again have a very limited appetite for risk 
taking today. An idea that was raised to have the Stockholm municipal govern-
ment set up a VC fund for Internet start-ups was abandoned after fi erce resistance 
from the local banks. However, a key Wall Street technology VC recently opened 
a branch in Stockholm, and general interest among American investors in Kista 
has increased after the success of such start-ups as Spotify and Skype. If more 
investors follow, the initial success stories of Stockholm entrepreneurs may have 
acted as a trigger to raise awareness for investment opportunities, attracting for-
eign investors to enhance the still limited domestic VC community. 

 Place marketing 

 When IBM, SRA, and Rifa moved into Kista between 1976 and 1978, the area 
quickly gained a reputation for high tech and innovation. This was partly thanks to 
the size of these fi rms (about 3,000 workers, many of them engineers) and partly 
because of the novelty of the digital wireless products that would soon come out 
of Kista. The construction of the iconic Electrum Building in Kista between 1988 
and 1992, and again the Kista Science Tower in 2002, strengthened the image of 
the Kista cluster, but it can be argued that these iconic buildings followed rather 
than caused its reputation. Moreover, while service quality, accessibility, and the 
attractiveness of the environment were quite limited in its early years (Bengts-
son 2011) and the university departments had not yet moved to Kista, the strong 
image of Kista seems to have been the main force attracting large numbers of 
fi rms to the cluster. 

 The precise loading of the brand ‘Kista’ has evolved over time. In the 1980s 
and early 1990s, it was commonly known as Kiselsta (roughly corresponding 
to the words for ‘silicon’ and city’ in Swedish;  Wired  1998) or Chipsta, since at 
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that time it still housed Ericsson’s state-of-the-art semiconductor factories besides 
Ericsson’s computer division (both closed in the 1990s). As mobile telephony 
became more dominant in Kista, its image shifted to Wireless Valley or Kista 
ICT. In 1998, Electrum Foundation created the brand name Kista Science Park to 
use in its marketing strategy. This name was picked up in an article in the famous 
American magazine  Wired , which proclaimed Kista Science Park as the second 
most important ICT cluster in the world after Silicon Valley. One year later, Kista 
was again the center of attention when Stockholm, largely thanks to Kista, was 
selected as European Region of Excellence for that year. As of 2000, the Electrum 
Foundation is marketing Kista as Kista Science City and created Kista Science 
City AB to further develop and market its vision for Kista as a true city rather than 
a science park. 

 At the municipal level, the City of Stockholm developed a marketing strategy 
in which Kista plays in important role. Stockholm Business Region Development 
(SBRD) evolved from Stockholm Land and Localization Company (SML), the 
municipal agency that, among others, was tasked with fi nding tenants for Kista. 
SBRD has about 18 employees divided into teams that focus on the industry sec-
tors most important for Stockholm (ICT, life science, automation, and cleantech). 
Their task is to promote investment in Stockholm and provide information and 
practical assistance to potential investors visiting Stockholm. Because Stockholm 
and especially Kista are already well known as investment locations, SBRD does 
not advertise Stockholm in general. Instead, it focuses on establishing relations 
with specifi c fi rms and investors and helps them get in contact with a portfolio of 
potential partners or investment opportunities. 

 For example, when their ICT team visits an international ICT event, it contacts 
fi rms and investors visiting the event in advance and meets them one on one rather 
than simply opening an information booth at the event. In its contacts with the 
media, SBRD also does not rely on sending out press releases and instead builds 
up relations with specifi c newspapers and magazines and helps them with, for 
example, data collection. When  Wired  magazine contacted SBRD for assistance 
on a special issue on entrepreneurship, SBRD organized an event to bring  Wired ’s 
writers into contact with the Stockholm start-up community. Because Kista and 
Stockholm in general are already well known and attractive investment locations, 
SBRD does not offer incentives to attract investors. When fi rms are interested 
specifi cally in Kista, they are brought into contact with Kista Science City AB. 

 Two other organizations play an important role at the municipal level. First, 
Stockholm Business Alliance acts as a shared marketing organization for 50 
municipalities that have opted to brand themselves as part of the Stockholm 
Region. While some of these municipalities are located at a considerable dis-
tance from Stockholm, they nevertheless found that for international investors, 
these distances are less relevant, and the name Stockholm is by far the most 
recognizable in Sweden (to a domestic audience, these municipalities would 
not associate themselves with the Stockholm Region). For the international 
branding of the Stockholm Region, the brand ‘Stockholm, capital of Scandina-
via’ was developed. Finally, Stockholm IT Region is a municipal organization 
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involved in the marketing of the ICT sector of Stockholm. But Stockholm IT 
Region is more than a marketing organization, as it also acts as a network for 
government, industry, and academia to deal with shared issues such as labor 
shortages. 

 The reputation of Kista as a world-leading ‘Wireless Valley’ constitutes a strong 
attraction factor for hard IT and conveys a sense of professionalism, ‘seriousness’, 
and a business-like mentality. As long as Ericsson remains a world-leading ICT 
fi rm, this reputation is likely to retain its power. However, it is uncertain whether 
Kista’s reputation would remain strong if at some point in the future Ericsson 
relocates or loses its leading position in ICT. Possibly the reputation of its uni-
versity departments, of which especially KTH (known in English as the Royal 
Institute of Technology) is well known abroad, might be strong enough to carry on 
the reputation of Kista. A bigger challenge is the marketing of Kista as a science 
city. While foreign observers might be persuaded that Kista and its surrounding 
region constitute an integrated region, the facts on the ground currently do not 
support this view. Only when the high level of segregation is addressed and Kista 
becomes a more urban and lively area with attractive housing and facilities would 
it actually be possible for visitors to experience it as a true city. This brings us to 
the following key feature, analysed below. 

 Attractive city 

 The main goal for the Kista cluster itself is to increase its attractiveness as a place 
of work, study, and living and give it a vibrant urban atmosphere. In 1999, Kista 
was still described by a student as ‘incredibly sad, cultural and entertainment 
offerings are zero and regimentation is total’ (translated from Swedish; original 
quote in Swedish in Bengtsson 2011:114). Since then, a number of initiatives have 
been started to improve the situation. First, the Kista Science Theater started in 
2009 with a mission to explore the intersection of technology, culture, and soci-
ety. It is an initiative of Stockholm University and several art colleges that work 
together in the Centre for Design and will also involve schools in the Järva area. 
For example, it organized a project involving 1,000 schoolchildren from Järva in 
which art was used to make the process of innovation visible. In another project, 
together with the Mobile Life Center, a game on a smartphone was developed to 
raise awareness of artistic and cultural events at Kista. Another interesting initia-
tive is the Digital Art Center ( Box 4.5 ). 

 Finally, in 2008, the Kista World Music Festival was launched as a celebration 
of the diversity of cultures in the Järva area, and Art in Kista is being set up as 
an outdoor meeting place between art and technology taking place in the public 
spaces at Kista. So far, the cultural initiatives at Kista appear to be somewhat 
fragmented, and awareness for them was limited among the respondents inter-
viewed for this research. But around 2014 to 2015, a new iconic building called 
NOD (Swedish for ‘node’) will be opened at Kista, which will bring many of the 
cultural initiatives together and raise their visibility. Plans for the NOD are still 
at an early stage, but two key occupants are already known. First, the Digital Art 
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Center (DAC) will take up a highly visible location near the entrance of the NOD 
building, and second, the Stockholm Science and Innovation School will be 
located there. The latter is a school for secondary education (high school) that will 
be set up with the aim of inspiring children for entrepreneurship and innovation. 
Children will be selected based more on creativity and independent thinking than 
on IQ scores and will be given ample opportunity to come into contact with the 
research and cultural institutes of Kista (including the DAC) but also Kista–based 
fi rms. A unique feature of this school is that already at high school level students, 
will be encouraged to take part in international internships organized by MNCs 
like Ericsson, which will place students in its overseas subsidiaries. Moreover, 
students from the other Järva schools will be involved in projects on the principle 
that all high school students should come into contact with entrepreneurship and 
innovation. 

 Another key strategy is to make the main walking routes through Kista more 
lively and attractive. The main axis through Kista, Kistagången, is planned to 

Box 4.5 Digital Art Center

The Digital Art Center (DAC) was established in 2010 as a collaborative project 
between, among others, Stockholm University, the Interactive Institute (a research 
institute focused on the interplay between experimental IT applications and design, 
headquartered at Kista), the Stockholm Library, and a number of Triple Helix part-
ners including Kista Science City and real-estate developer Atrium Ljungberg. 
Inspired by the Electronic Art Center in Linz, Austria, it is an interactive space for 
exhibitions, meetings, and workspaces in which artists, researchers, and fi rms, from 
both Kista and elsewhere, can showcase their work.

In this way, the technology and research results developed at Kista can be made 
visible to a wider audience in an accessible and inspiring way. The centre’s tar-
get groups are schoolchildren and engineers, but also, for example, tourists who 
want to get a feeling for what happens behind the closed doors of Kista R&D labs 
(in line with the emerging concept of ‘industrial tourism’ – e.g. see Otgaar et al., 
2010 – or ‘innovation tourism’). DAC expositions focus on interactive objects such 
as educational games but can also include non-interactive art or consumer products 
developed by Kista fi rms. Moreover, fi rms are welcome to organize their product 
launches and other events at DAC.

Examples of interactive art on display at the Digital Art Center are the Mindball 
game, in which visitors play by wearing an EEG scanner that records their brain 
activity, and the DigiWall game that combines a physical climbing wall with com-
puter software that guides the player through light and sound to climb on the wall. 
So far, most funding comes from real estate developer Atrium-Ljungberg, and the 
centre is still in negotiations with Kista-based fi rms for co-funding, for example, as 
part of these fi rms’ corporate social responsibility programmes. Additional funding 
may also be collected by charging an entrance fee, although free entrance fi ts better 
with its open and public character. In 2014 to 2015, the Center will move from its 
temporary location to the newly built NOD building.
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become lined with bars and restaurants, attracting visitors not only during work 
hours but also in the evening. This axis is marked by the Kista Science Tower and 
Kista Galleria shopping mall on the southwest side and the newly built Kistamäs-
sen conference center and Victoria Tower on the northeast side. When the NOD 
building is fi nished, this central axis will be extended into a triangle of lively 
public space with the Electrum Building in the middle. And eventually the layout 
of Kista will be enhanced by building iconic buildings (‘gates’) on three sides 
of the park, leading visitors into three squares. One of these squares, Stenbeck 
Square opposite the Kista Galleria mall, is expected to become a commercial and 
cultural hub with intense visitor traffi c due to the nearby public transport access 
(Bengtsson 2011). 

 Besides cultural facilities and lively public spaces, another element of turning 
Kista into a real city is by enhancing its housing function. This is done in two 
ways. First, the strict separation of functions that was a key element in the original 
ABC city planning principle governing the Järva area will be fully abandoned. 
Already some student housing has been developed on top of the Kista Galleria, 
and more student housing will follow. Moreover, 3,000 new apartments will be 
built within or adjacent to the Kista cluster. The population of the Järva area as 
a whole is planned to rise from 120,000 (in 2012) to 170,000 in the near future. 

 Second, the existing housing stock of Järva, mostly consisting of the original 
houses built as part of the Million Programme, will see a considerable upgrade. 
Although only part of the housing stock consists of somewhat monotonous apart-
ment towers, the image of the Järva neighbourhoods is that of grey concrete build-
ings. To counter this image, part of the towers will be transformed into terraced 
apartment buildings, creating diversity and a more modern image. Moreover, the 
Sustainable Järva project, involving energy companies and housing corporations, 
will result in more energy-effi cient and better-insulated homes. The green space 
running through Järva on an east-west axis (which is the largest recreation park 
of Stockholm) will be made more accessible to residents by expanding walking 
paths and bicycle lanes connecting it to the surrounding neighbourhoods and the 
Kista cluster. 

 Finally, heavy investments have been committed to improve the accessibility 
of Kista and the wider Kista Science City area. Focus areas are the connection 
between Kista and the Arlanda airport, public transport connections between the 
Kista cluster and the surrounding residential neighbourhoods, and improvement 
of the currently often jammed highway connections to Kista. Interview respon-
dents from Kista–based fi rms indicate that nearly all of their workers live outside 
of Kista, and commuting times are sometimes longer than is acceptable to (Swed-
ish) workers. In some cases, fi rms lost key personnel for the only reason that they 
were unwilling to accept the length of the daily commute but also unwilling to 
live in the neighbourhoods near Kista. Improved accessibility can therefore pro-
vide very real benefi ts not only for Kista’s workers but also for their employers. 

 As the housing and infrastructure investments have not been carried out yet, it 
is diffi cult to assess their expected outcomes. The largely negative image of the 
residential areas around Kista (with a possible exception for the smaller and more 
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high-end Ärvinge neighbourhood adjacent to Kista) is deeply rooted and will 
require a sustained effort to overcome. Students are likely to be easiest to attract 
to Kista, partly because of the current lack of student housing. Moreover, the 
high-end apartments planned inside Kista will be some of the most attractive in 
the Järva region and may also be popular, especially for foreign workers in search 
of short- to medium-term housing after being recruited by Kista-based fi rms. 

 However, a true integration of the Kista cluster and Järva neighbourhoods will 
be more diffi cult to achieve, since the current workers of the Kista Cluster have 
a very strong preference for living in the highly attractive Stockholm city center, 
while at the same time the current residents of the Järva neighbourhoods on aver-
age have a large gap in terms of linguistic and technical skills to overcome before 
being able to work at Kista. Projects like the Stockholm Science and Innovation 
School may help the next generation of Järva residents to bridge this gap and 
become the next generation of engineers at Kista. Finally, the effects of the infra-
structure investments are also diffi cult to foresee. On the one hand, living at Kista 
will be made more attractive when improved accessibility reduces the sense of 
remoteness of Kista. But on the other hand, improved accessibility also makes it 
easier to work at Kista and commute from a home elsewhere in Stockholm, pos-
sibly reducing the demand for housing at Kista. 

 4.5 Conclusions 
 This chapter has dealt with the case of Kista. We have analyzed the development, 
innovation performance, and the management of this highly specialised ICT cluster 
that has been the world´s leading cluster in wireless ICT for more than two decades. 

 The leading position of this cluster is intrinsically linked with the presence 
of the prominent leader fi rm Ericsson. The nascence of Kista as an ICT hot spot 
can be attributed to the decision of Ericsson in the mid 1970s to locate two of 
its subsidiaries (SRA and Rifa) in the newly planned industrial zone that used to 
be a restrictive military zone. In its Kista laboratories, SRA has developed the 
advanced wireless communication technology that was the basis for Ericsson’s 
ground-breaking products, such as the GSM mobile phone with roaming abil-
ity. After that location decision, more ICT companies followed and kick-started 
the development of the ICT cluster, and it is no surprise that eventually Erics-
son’s headquarters also moved to Kista in 2003. Sometimes Kista is nicknamed 
as ‘Ericsson’s land’ because of the strong presence of the ICT giant in the area. 
Today, Ericsson’s role is still strong, but this nickname does not refl ect the rapid 
development of Kista into a specialised wireless ICT cluster with many other com-
panies (including Ericsson’s competitor Huawei), university departments from 
KTH and Stockholm University, and other research institutes. An important role 
in the development process of the cluster is played by the Electrum Foundation – 
a top-level public–private partnership aiming to promote the development of 
Kista and bring industry, academia, and government together. They launched the 
Kista Science City vision in 2000 that includes the main ambition to develop a 
science park into a science city. 
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 In this case study, we identify several strengths and weaknesses of the Kista 
innovation system affecting the performance of Kista. They are summarized in a 
SWOT analysis in   Table 4.2  . 

  Evidently, the innovation performance of Kista is strongly infl uenced by the 
strongly embedded leader fi rm Ericsson. Its track record as an innovator in wire-
less communications is known all over the world. The leader fi rm confi rmed its 
commitment to the area when it moved its headquarters to Kista Science City in 
2003. The fi rm’s strategic decision making as well as its most important R&D 
activities take place in the cluster. In addition, Ericsson is involved in most of the 
important public–private research projects both fi nancially and with its employ-
ees, and the chair of the Electrum Foundation is traditionally a top executive from 
Ericsson. It is also supporting the strategy to transform the science park into a 
science city. 

 Another strong point of Kista Science City is the high level of specialisation, 
which makes it the world’s leading location for wireless ICT. Kista’s clear spe-
cialisation and hence its clear identity as a top location for this specialisation 
makes it a very attractive place for companies in this fi eld, as they can fi nd a 
well-developed knowledge infrastructure supported by very good research 
institutes – and for a long time, Kista was one of the few places companies could 
fi nd dedicated engineers that bring together expertise in networking and software 
development. In sum, Kista provides abundant agglomeration economies for the 
specialised fi rms located there. 

 A crucial strength of Kista Science City is the high-level public–private partner-
ship at the very top level through the Electrum Foundation, including the mayor 
of Stockholm, the president of KTH University, and the CEOs of large Kista fi rms 

  Table 4.2  SWOT analysis of Kista 

   Strengths  
 • Embedded leader fi rm Ericsson 
 • Strong specialization and clear identity 
 • High-level public–private cooperation at 

top level 
 • Sweden is a fruitful test bed for innovative 

technology. 
 • Strong Kista Science City Brand in 

wireless ICT sector 

  Weaknesses  
 • Vulnerability due to specialization in 

one sector 
 • Kista is seen as ‘uncool’ and nerdy; 

soft ICT fi rms prefer other locations. 
 • Underdeveloped venture capital 

supply 
 • Huge gap between Kista and the rest 

of Järva area.  
   Opportunities  
 • The broad support for the Kista Science 

City vision 
 • The newly planned NOD as a icon and 

‘visitors’ centre’ of Kista 
 • Strong and reinforced commitment of 

Ericsson 
 • The Kista university departments are 

becoming a new anchor for Kista. 

  Threats  
 • Losing the edge of specialised human 

resources 
 • Weak image of Kista among 

Stockholm residents as a place to live  
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such as Ericsson. This partnership has been around since the 1980s, when fi rms 
in Kista wanted to attract the universities to the area to strengthen its knowledge 
base. The Electrum Foundation has been a driving force behind the initiatives to 
promote the development of Kista and produced the vision for Kista Science City 
that has been the leading document for the development since the start of the new 
millennium. 

 Sweden proved to be a fruitful test bed for innovative technology. Generally 
speaking, the Swedes are open to new technology and are often early adopters 
of new technology. This applies to the consumers in the competitive but small 
Swedish market (only 10 million inhabitants) but also to the willingness of large 
fi rms and public institutions to experiment with new technology and give small 
fi rms a chance, as illustrated by the example of the SME Appear that got its break 
through an assignment from the operator of the Stockholm metro system and now 
operates internationally. 

 Finally, the good reputation of Kista in the ICT community is a major strength. 
After the move of Ericsson and some of the early followers, the location had 
become really attractive for other companies in that sector. This has been partly 
a self-reinforcing mechanism through which more interested fi rms led to higher 
attractiveness and again more interested companies. Kista Science City has devel-
oped into one of the leading brands around the world. The success of the area was 
very important for building the Kista Science City brand, but the efforts of the 
various marketing organisations have also been important in spreading the story 
of Kista Science City among relevant target audiences across the globe. This is 
mostly done by participating in the right meetings and events and establishing 
contacts with opinion makers, prospective fi rms, and specialised media (see the 
example of  Wired  ). Traditional brand communication through advertisement has 
not been very important in this respect. 

 Besides these strengths, there are also weaknesses of the cluster that present a 
challenge to Kista’s future development. The fi rst is that a very strong specialisa-
tion can be a weakness in times of economic problems. It is highly innovative but 
at the same time very much exposed to cyclical ups and downs. Both the wireless 
ICT sector and leader fi rm Ericsson have had their ups and downs in the past 
decades. For example, after the burst of the dotcom bubble around 2000 to 2001, 
both Ericsson and Kista were in crisis and the Kista Science Tower struggled a 
number of years with low occupancy rates. 

 This strong specialisation in a highly competitive and volatile market calls for 
diversifi cation of the cluster to dampen the effect of the economic cycles. This is 
easier said than done for Kista, as a second challenge is the relatively ‘uncool’ and 
nerdy image of Kista among workers from other ICT sectors. Companies in the 
soft ICT sector (such as app development) prefer locations such as Södermalm or 
other locations in the centre of Stockholm. 

 A third challenge is that the supply of venture capital is not as well developed 
as one might expect from such a successful cluster. The Kista stakeholders are 
aware of this problem and, for example, the local government attempted to set up 
a local VC fund but failed due to opposition by the local banks. The good news is 
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that US VCs are now discovering Stockholm because of the success of such start-
ups as Spotify and Skype, and recently a key Wall Street technology VC opened 
a branch in Stockholm. 

 A fourth challenge has to do with the big gap between Kista and its surrounding 
neighbourhoods in the Järva area. For historical reasons, those areas have very 
high concentrations of poor immigrants with relatively low qualifi cations that are 
in sharp contrast to the high-level ICT cluster in Kista. Some of these areas have 
really gained a bad reputation. The proximity of Kista to one of the most notorious 
neighbourhoods such as Rinkeby means that many Stockholm residents avoid the 
area altogether. 

 Governing the Kista Science City system 

 The case of Kista has showed that it takes a few innovative fi rms to lay the foun-
dations for the development of an ICT cluster. There is the element of chance 
involved, as the emergence of an ICT cluster was not what the urban planners 
were aiming at back in the 1970s. The decision of Ericsson was the fi rst step, and 
Ericsson’s presence attracted other fi rms to the location, setting the path for the 
cluster’s development. An important part of the development of the cluster can 
be characterised as ‘organic’, as the growth of the cluster has kept going because 
of new companies coming in and wanting to be co-located with Ericsson and the 
other fi rms in the area. 

 However, this does not mean that there was no governance of the innovation 
system. On the level of the Kista area, the Electrum Foundation has been instru-
mental in strengthening the cluster’s competitiveness through the cooperation of 
its members in the foundation. On several occasions, the foundation acted when 
necessary, with the lobby for the co-location of KTH University and Stockholm 
University and the vision for Kista Science City as examples. The Electrum Foun-
dation also owns the STING business incubator that has gained a good reputation. 
The Electrum Foundation is supported by fi ve specialised councils (for higher edu-
cation, innovation, infrastructure, marketing, and research) to identify challenges 
for Kista, put them on the agenda of relevant stakeholders, work on solutions, and 
organize their implementation. In many cases, this means the involvement of the 
Stockholm local government, as they are very powerful in the Swedish planning 
system. The top-level contacts in the board of Electrum Foundation are very help-
ful in this respect. The fi ve councils have proved to be effective in putting chal-
lenges to Kista on the agenda, such as the threat that Kista is losing its leading edge 
of a stable supply of highly qualifi ed engineers that can work for the fi rms in Kista. 

 Another subsidiary of the Electrum Foundation is Kista Science City AB. 
This organisation facilitates the interaction among the stakeholders in the Triple 
Helix  5  , it consequently promotes the Kista Science City vision, and it is investing 
a lot of time in building the Kista Science City brand by conveying the Kista story 
to relevant audiences and media. It understands that building a brand for a science 
city cannot be done by simply labelling the area Kista Science City but by letting 
the world know what Kista achieved and raise awareness of its ambitions. 
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 The ambition to transform the science park to a science city is a formidable 
challenge for all stakeholders involved. At the time of writing, Kista has moved 
gradually away from being a ‘dead’ science park and added facilities to make the 
area more lively (e.g. the new hotel), but it is by no means a sparkling science 
city yet. It is still lacking critical mass in terms of residents and amenities and the 
uncool image among hip and trendy people working in soft ICT. The problematic 
association of Kista with nearby areas such as Rinkeby, for Stockholm residents, 
does not help either. 

 Having said that, public and private stakeholders are working together on a 
step-by-step transformation by the creation of pedestrian-friendly walking routes, 
adding more cultural facilities, and promoting more housing in the area. One of 
the possible engines of the transformation is the planned NOD, which should be a 
spectacular building open to the public demonstrating the merits of technology and 
design. One of the tenants will be the Digital Arts Centre, which should make it 
worthwhile to visit the NOD on a regular basis. The NOD could function as a visitor 
centre, helping change the perception of Kista to be more attractive. Today the NOD 
is still a plan, but it has the potential to contribute to the desired transformation. 

 Another promising and innovative initiative is the establishment of the Stock-
holm Science and Innovation School. It will be set up within the new NOD build-
ing with the aim of making youngsters enthusiastic about entrepreneurship and 
innovation. This school will admit its pupils not only on the basis of their cogni-
tive capacity but also on their creativity and ability to think independently. This 
shows that working with educational institutes can start long before the university 
level. Several large fi rms have already promised to open their international net-
works for international internships for these talented youngsters. 

 Finally, on the level of the city of Stockholm, there are plans to develop a new 
medical cluster and a cleantech cluster in former port area. The question arises of 
what this means for Kista and the Järva area. The threat could be that the munici-
pality will give less priority to the transformation of Kista into a science city 
because of these ambitious and prestigious new projects. At the moment, this is 
not an issue, as the importance of Kista is on the mental map of decision makers, 
but once these new projects really take off, they could be competing with Kista 
for the scarce resources and attention of the Stockholm local government. 

Notes
 1 Mobile telephony operators bid up prices to extraordinary levels, causing a long-term 

dearth of investment capital among mobile operators and even some bankruptcies. 
 2 Source: http://en.kista.com/for-your-business/statistics/ accessed 11-6-2013 
 3 Firms employing more than 250 individuals. 
 4 For example, in the 1980s, a confl ict with the small Sundbyberg Municipality southeast 

of Kista lead to the large and prestigious offi ce park development Kymlinge, champi-
oned by Stockholm Municipality, being cancelled after the subway infrastructure had 
already been constructed. 

 5 The Triple Helix refers to academic institutes, the business community and (local) gov-
ernment. For more information see e.g. Etzkowitz and Leydesdorff, 1995. 
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 5.1 Introduction 
 In this chapter, we study one of the most prominent science parks in China: 
Suzhou Industrial Park (SIP). As recently as 1994, the location of SIP was still 
a sparsely populated agricultural area near the city of Suzhou. But in 18 years 
it has grown into a ‘science city’ with 20,000 fi rms, 23 university departments, 
and a population of about 700,000 residents, of whom about 20,000 are foreign-
ers, around 2012. SIP provides one of the best examples of a science city built 
from scratch in a relatively short time. Moreover, SIP is a unique example of an 
innovative development strategy in which a foreign government, Singapore, was 
given a prominent role as developer and advisor. This approach has helped speed 
up the development process, but it also led to confl icts that caused stagnation in 
its development around the year 1999. This institutional setting and the fact that 
SIP is located in an emerging economy rather than a high-income country make 
SIP an interesting case to study the infl uence of the institutional context on the 
development of an innovation system. 

 5.2 Location 
 Suzhou is located in the Yangtze River Delta, one of the richest and most indus-
trialized parts of China with a population of more than 100 million inhabitants. It 
is one of the three regions in China that attract most high-tech and international 
fi rms, the others being the Bohai region near Beijing and the Pearl River Delta 
around Guangzhou and Shenzhen in south China. More than a third of interna-
tional fi rms coming to China end up in the Yangtze River Delta. Respondents 
describe the region as well balanced, with a relatively well-developed human 
capital stock, a wealthy hinterland (it is one of the most important consumer mar-
kets in China), and a reputation for business-friendly governance. Suzhou is one 
of a string of cities that forms the core area of the Yangtze River Delta, stretch-
ing from Shanghai (22.3 million inhabitants) to the capital of Jiangsu Province, 
Nanjing (6.8 million inhabitants). With a population of about 4 million, Suzhou 
is considered a medium-sized city in China. As a prefecture-level city, Suzhou 
also administers four nearby cities, of which the largest is Kunshan at 1.6 million 
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inhabitants, bringing the total population of this metropolitan area to 10.5 million. 
Suzhou borders Kunshan to the east and the city of Wuxi (3.5 million inhabitants) 
to the west. 

 Suzhou is one of the richest cities in China with a GDP per capita of around 
$15,800 in 2011, surpassed only by the economic powerhouse Shenzhen near 
Hong Kong and a number of oil-producing cities. The city and its hinterland are 
home to a bewildering number of special economic zones and industrial parks, 
differing strongly in size and level of economic development. In fact, the Suzhou 
city centre borders industrial parks on all four sides. The largest of these is Suzhou 
Industrial Park (SIP) to the east of the old town, followed by Suzhou New District 
(SND) to the west. Two smaller but still substantial industrial parks are Wuzhong, 
bordering the old town to the south, and Wujiang, about 15 km further south. And 
lastly, an industrial park is being developed north of Suzhou in the Xiangcheng 
district. Moreover, the neighbouring city of Wuxi is home to, among others, the 
Wuxi-Singapore Industrial Park located between Wuxi and Suzhou. Finally, the 
city of Kunshan is home to a cluster of ICT fi rms centred on the Kunshan New & 
High-Tech Industrial Development Zone. 

 While most of these industrial parks are home to high-tech and international 
fi rms, SIP stands out as the largest and most infl uential industry cluster in the 
Suzhou region. Moreover, it is one of the leading parks in China. Somewhat confus-
ingly, Suzhou Industrial Park refers to both a city district and an industrial park. This 
distinction has lost most of its meaning over time as the industry park has grown 
to dominate the entire SIP city district, but it is important for interpreting statistical 
data. The SIP city district has an area of 288 square km, which includes the Jinji 
Lake (10 km 2 ), three small pre-existing towns (total population 165,000 in 1994, at 
the start of SIP development), and a commercial centre adjacent to the Suzhou city 
centre. Of this area, 80 square km are devoted to science and industry and are offi -
cially called China-Singapore Suzhou Industrial Park (CSSIP). This report studies 
SIP as a whole rather than the CSSIP industrial core, recognizing that SIP is well on 
its way to becoming a science city rather than an industry park. 

 In contrast to the other industry parks mentioned, SIP also hosts several uni-
versities and offers extensive residential, retail, and cultural facilities. To a large 
extent, it functions as an independent city. Administratively, SIP is not a city but 
rather a district under the authority of the Suzhou city government. But in prac-
tice, SIP’s administrative committee (SIPAC) does enjoy signifi cant infl uence 
over its planning and development. As elsewhere in China, the land is owned by 
the government, but it can be leased for a longer period, directly or via a developer 
acting as intermediary. 

 SIP is directly adjacent to the Suzhou city centre, which in large part consists of 
a well-preserved historic city known as one of China’s greatest tourist attractions. 
To the north, SIP borders the attractive Yangcheng Lake, and to its south and east 
it borders small areas of remaining agricultural land. To the east, only about 5 km 
of agricultural land separates SIP from Kunshan. SIP is connected to Kunshan and 
Shanghai by train and to the Suzhou city centre and Suzhou New District by sub-
way. However, because of the size of SIP (roughly 19 km by 8 km), travel times 
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within the park are substantial, making a daily commute from Shanghai, Kunshan, 
or the Suzhou city centre somewhat inconvenient. Moreover, frequent traffi c jams 
make a commute by car equally time consuming. Nevertheless, many of the work-
ers employed at SIP still make the daily commute from as far away as Shanghai. 

 Within China, the accessibility of SIP by air is excellent. The closest airports 
are Wuxi Airport and Shanghai Hongqiao Airport, both accessible by train within 
about half an hour. These airports service mostly domestic lines with also a few 
East Asian destinations. For other international and intercontinental fl ights, peo-
ple can travel via Shanghai Pudong Airport, which is, however, considerably less 
easy to reach from SIP. Currently there is no direct train connection from SIP 
to Pudong Airport, and by car or bus, one risks traffi c jams and hence long and 
unpredictable travel times. The limited intercontinental accessibility of SIP is 
especially problematic for employees of large multinational fi rms, while SMEs, 
which tend to focus on the domestic market, are less affected. 

 5.3 Development trajectory 
 While the location of SIP was still farmland as recently as 1994, Suzhou has a 
long history of commerce and entrepreneurship that has an impact on the char-
acter of the city to this day. The Jiangnan region, which roughly corresponds 
with the Yangtze River Delta and includes besides Suzhou also Shanghai, Nan-
jing, and Hangzhou, was the main centre of commerce and manufacturing in 
pre-industrial China. Suzhou itself was the second largest city of China in the 
19th century and formed the node of a canal system linking it to other cities in 
the region. However, by the early 20th century, Shanghai, with its sea harbour 
and international settlements, had taken the place of Suzhou as economic centre, 
and landlocked Suzhou was reduced to the status of a second-tier city. During 
the Maoist era, Suzhou’s economic position further weakened as development 
of inland China was given priority over the coastal zone, which was seen as 
vulnerable to enemy attack. This left Suzhou devoid of investment capital, and 
the city saw limited population growth and little industrialization well into the 
1980s. 

 But when China adopted its reform and opening-up policy from 1978 onwards, 
the Jiangnan area returned to the forefront of development. Because of its long 
history of private enterprise, entrepreneurs from this region were among the fi rst 
to make use of the possibility to start private enterprises. While the cities were still 
dominated by powerful state-owned enterprises (two thirds of Suzhou’s output 
was provided by SOEs in 1980), the countryside became a place for experimenta-
tion with private enterprise in the form of town and village enterprises (TVEs). 
The countryside around Suzhou became the main destination for investment and 
young entrepreneurs from nearby Shanghai, leading to a decade-long boom of 
small-scale private fi rms targeting the domestic market. However, by the end of 
the 1980s, this development model ran into diffi culties of ineffi ciency, inability 
to upgrade quality, and production technology – and, in some cases, mismanage-
ment and corruption. The Suzhou local government recognized that it needed to 
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upgrade its development model and changed its focus to international fi rms and 
investors (Wei  et al.  2009). 

 When in 1985 Suzhou was opened for foreign investment by the national gov-
ernment, Special Economic Zones in Southern China had already been devel-
oping for 5 years. Moreover, large numbers of cities and development zones 
had opened to Foreign Direct Investment (FDI) at the same time as Suzhou, so 
the city of Suzhou knew it would lack prime-mover advantage and would face 
tough competition in attracting foreign investors. The nearby city of Kunshan had 
already started to attract Taiwanese ICT fi rms, and when in 1985 the Kunshan 
local government opened an industry park to facilitate the infl ow of Taiwanese 
fi rms, the small town quickly grew into a major ICT cluster nicknamed ‘Little 
Taiwan’. In 1986, the City of Suzhou, taking into account lessons learned from 
Kunshan, approved an urban development plan that included the Suzhou New 
District (SND). This industry park would be open to international investors and 
developed adjacent to the city centre. SND would focus on high-tech industry and 
also include commercial and entertainment functions to relieve development pres-
sure on the Suzhou city centre, allowing the centre to be developed into a heritage 
site and tourist attraction. Its attraction next to the scenic lake Tai was expected 
to increase the attractiveness of the location and open opportunities for develop-
ing a tourism function at SND. The park opened in 1990 and the large Taiwanese 
multinational ICT fi rm BenQ was attracted as an anchor tenant. BenQ went on to 
attract many of its suppliers to locate in SND as well, and the SND administration 
worked closely with BenQ to plan the park’s infrastructure and set up effective 
regulations (Wang and Lee 2007). 

 Singapore’s regionalization strategy 

 As China and other emerging economies started to attract increasing amounts of 
foreign investment, Singapore was one of the countries hurt by this process. Dur-
ing the 1960s and 1970s, Singapore had itself been highly successful at attracting 
FDI, thanks to a low wage level (compared to Western countries) and a reputa-
tion for transparent and effi cient government. By the 1980s, it became clear that 
increasing wages and lack of space in the small island-state made it less attractive 
for foreign investors, and Singaporean fi rms also started looking at opportunities 
for relocation to emerging economies. Singapore developed the ‘regionalization 
strategy’ to deal with this challenge. In short, the strategy involves facilitating the 
fl ow of FDI from Singapore to nearby emerging economies rather than attempting 
to stem the fl ow by engaging in a ‘race to the bottom’ of offering incentives and 
restricting wage increase. 

 The core of the strategy is the Regional Industry Parks initiative. Singapor-
ean real estate developers created industry parks in China, Vietnam, Indonesia, 
and other emerging East Asian economies to attract the fl ow of fi rms and invest-
ment from Singapore and other advanced economies. The Singapore government 
supported these parks with investment money and by using its strong reputation 
and diplomatic goodwill to secure support and preferential treatment of the host 



Suzhou Industrial Park 135

governments. Moreover, many Singaporean government agencies were involved 
in training local administrators and setting up customs and other institutions of 
Singapore quality. The goal was to build ‘mini-Singapores’ that recreate Singa-
porean rule of law and effi cient, corruption-free governance with the low wage 
levels and plentiful development space of the host country. The industry parks 
were not only expected to generate profi ts but also to help Singaporean fi rms 
succeed abroad in diffi cult institutional environments, giving them a fi rst-mover 
advantage. Moreover, the parks were meant to bolster Singapore’s reputation as 
an economic node in East Asia, and the Singapore government expected that these 
heavy investments in the economic development of neighbouring countries would 
bring them political goodwill (Pereira 2007). 

 After a pilot project in Indonesia (Batamindo Industrial Park), Singapore set its 
sights on China. The combination of very low wages and an unstable institutional 
environment made China a very promising location for a Singapore industrial 
park. Moreover, with a population consisting of more than 75 per cent of ethnic 
Chinese, linguistic and cultural differences between Singapore and China would 
appear limited. When in 1992 China’s paramount leader Deng Xiaoping declared 
Singapore a model for social and economic development, preparations were made 
for the creation of a ‘mini-Singapore’ in China. This Chinese park would be the 
jewel of the Regional Industry Parks strategy and would surpass the other parks in 
size, scope (e.g. including extensive and high-end residential areas), and political 
importance. 

 Singapore’s Prime Minister Lee Kuan Yew was personally involved in the 
selection of a location for the new industry park and was impressed by the pro-
fessional and business-minded attitude he found in Suzhou. As Suzhou had just 
opened its SND industry park and gained national recognition for the park in 
1992 (which brings priority treatment and special economic status), it offered 
Singapore to develop its industry park inside SND. However, while Singapore 
did choose Suzhou as the location for its new park, it rejected the offer to col-
laborate with the SND park and asked for a greenfi eld location instead. To satisfy 
this demand, a new city district of Suzhou was created to the east of the city under 
the name Suzhou Industrial Park, which included three small pre-existing towns 
with a population of about 165,000 when development of SIP began in 1994. Of 
the city district’s total area, 70 square km (later increased to 80 square km) was 
planned as business development area, of which 8 square km was to be developed 
in the fi rst 5 years. 

 High-end location for low-cost manufacturing 

 Following the Regional Industrial Parks strategy, SIP was initially planned as a 
location for low-cost manufacturing, focusing on multinational corporations from 
high-income countries. In order to distinguish itself from the many industry parks 
that had already been established in the area, most notably SND within Suzhou 
itself, SIP consciously positioned itself in the high end of the market. In exchange 
for relatively high rents (about 25 per cent higher than SND and other industry 
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parks in the region), tenants were offered a manufacturing location with the high-
est quality of both hardware and software. In terms of hardware, SIP set up inde-
pendent power-supply and water-treatment facilities, with guaranteed quality and 
dependability. This reduced the risks of power failure or water contamination, 
which would be especially harmful to, for example, chemical and pharmaceutical 
manufacturers. Moreover, transportation and communication infrastructure was 
built to a high standard, and an environmental protection agency was set up for 
SIP to safeguard the safety and attractiveness of the living and working environ-
ment at SIP. 

 Safety and attractiveness were also a focus of attention in the physical design 
of SIP. A zoning plan was made that separates residential, commercial, and indus-
trial functions, and in contrast to most Chinese industry parks (which tended to 
develop in an ad hoc fashion), this zoning plan was actually implemented strictly. 
The separate zones were positioned like onion rings with commercial and enter-
tainment functions located around the scenic Jinji Lake, followed by a second ring 
consisting of residential areas, a third ring of relatively clean and silent industry 
facilities, and an outer ring of heavier manufacturing. Besides offering empty 
plots, SIP also set up high-quality ready-built factories, which had proven to be 
highly attractive to MNCs in Singapore. Ready-built factories enabled fi rms to 
move in and start production quickly, and about half of the tenants chose this 
option in the early years of SIP’s development. 

 Besides high-quality hardware, the developers of SIP also paid close atten-
tion to the software of the park. They set up the so-called ‘software transfer’ 
programme to ensure that the management of the park, carried out by its Admin-
istrative Committee (SIPAC), would be as effi cient, transparent, and corrup-
tion free as one would expect from a ‘mini-Singapore’. In Singapore, business 
registration and other administrative functions are carried out by the Economic 
Development Board, which services fi rms through the ‘one-stop-shop’ model. 
All government branches that fi rms need to interact with for registration, tax 
payment, resolution of confl icts, and other tasks set up a service desk in the 
same building. In this way, entrepreneurs do not need to go from one govern-
ment offi ce to the next, and problems in the registration process are easily iden-
tifi ed and dealt with. The Economic Development Board was tasked to help set 
up a similar system in SIP. 

 Moreover, it not only provided the organizational structure of the business reg-
istration of SIP but also ensured that the staff working in this SIP one-stop-shop 
gained the right mind-set and internalized the values of transparency, effi ciency, 
and customer care. Hundreds of administrative personnel recruited to work at SIP 
were sent to Singapore for short courses organized by the Economic Develop-
ment Board and involving the staff of Singapore’s state ministries, urban planning 
authority, and other government bodies at the highest level. Moreover, specifi c 
training courses were offered to selected SIP personnel on customs clearance, 
environment protection, resolution of labour disputes, and many other topics. 
Finally, substantial numbers of Singaporean government staff were brought to 
SIP to work alongside their Chinese colleagues for a period of time to allow the 
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SIP staff to observe and learn their working style in practice. While the software 
transfer program met some setbacks (Singaporean offi cials complained that their 
SIP counterparts were mostly interested in learning about technology and urban 
design and paid less attention to Singapore’s administrative expertise), it has led 
to visible results. By 1999, the entire registration process of a foreign fi rm took 
about 3 months in SIP – compared to about 1 year in other locations in China – 
without ‘entertainment costs’, ‘hurry-up costs’, or the need for outright bribing 
(Pereira 2004). 

 Another selling point of SIP, besides high-quality hardware and software, 
stems from the high level of political priority of the project. Since SIP enjoys 
support directly from the Chinese and Singaporean national governments, it 
received a special economic status that went beyond what most other industry 
parks could offer. While China at that time was still a relatively closed country 
without well-established regulations for private enterprise, the SIP Administra-
tive Committee was given the authority to approve foreign investment proj-
ects independently from the national government. Moreover, it could approve 
incoming and outgoing business travel applications (at a time when it was still 
very hard for Chinese nationals to get approval for overseas travel) and offered 
its tenants faster and simplifi ed customs clearance. Besides this, tenants were 
offered tax incentives, including exemption from import and export duties, and 
in selected industry sectors also a refund of corporate and personal tax (Wei 
 et al.  2009). 

 The early growth phase: 1994 to 2000 

 SIP was opened in 1994 and showed promising growth rates in the fi rst 3 years. 
In addition to the mostly domestic fi rms already present in the pre-existing towns 
in the SIP city district, the newly developed business area started to attract mul-
tinational fi rms. The fi rst tenants were mostly American and European fi rms, 
including branches of Philips, AMD, and semiconductor fi rm Fairchild. Some of 
these fi rms had been active in Singapore before and were attracted by the pros-
pect of a Singapore-style business environment in SIP. They were followed by 
a number of major Japanese (e.g. Hitachi) and Taiwanese fi rms, and the Korean 
electronics giant Samsung became an important anchor tenant for the park. Most 
early tenants fi rst established manufacturing facilities and later added basic R&D 
facilities for product localization for the Chinese market (Walcott 2002). Espe-
cially Hitachi and Samsung also brought many of their supplier fi rms to SIP. 
However, already after 1996, the growth of SIP slowed down.   Figure 5.1   shows 
the number of new foreign fi rms entering the CSSIP core area of SIP, which 
peaked in 1996 at 30 per year and then declined to an unexpectedly slow rate of 
about 20 per year up to 2001. 

  Investments in SIP similarly fell back after 1996 (see   Figure 5.2  ), and it 
became clear that the early growth phase of the park would be very challenging. 
A fi rst factor contributing to disappointing growth rates was the high price level 
of the park. While SIP’s early tenants appreciated the high-quality infrastructure, 
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real estate, and utilities as well as the professional management of the park (with 
‘Singapore software’), the number of fi rms that were willing to pay high rents 
in exchange for premium services turned out to be lower than anticipated. In the 
early phase, SIP was not yet focused on science and innovation but on manu-
facturers who came to China in search of low-wage labour. Most of these fi rms 
focused more on price than on quality and opted for more affordable industry 
parks in the Suzhou region. 

 Second, the Singaporean founders of SIP encountered a more complex politi-
cal environment than they had anticipated. The high-profi le involvement of the 

  Figure 5.1  New foreign fi rms and cumulative total of foreign fi rms in SIP 
 (Source: SIPAC) 
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Singaporean and Chinese national governments in SIP was expected to guarantee a 
high level of political priority for the project. Both the prime minster of Singapore, 
Lee Kuan Yew, and the Chinese vice premier, Zhu Rongji, had committed to the 
success of SIP and could not afford to see it fail. However, the Suzhou local govern-
ment was at fi rst given a relatively minor role in the development of SIP. The park 
was owned 65 per cent by a Singaporean consortium and 35 per cent by a Chinese 
consortium, consisting mostly of Beijing–based state-owned enterprises. Besides 
having little fi nancial interest in SIP, the Suzhou municipal government also felt 
neglected in the decision-making process, as its Singaporean partners tended to take 
issues to the national government over the heads of Suzhou local administrators 
(Pereira 2007). In contrast, the SND industry park, which Singapore had declined 
to cooperate with back in 1992, is wholly owned by the City of Suzhou and would 
provide signifi cant returns for the municipality in case of a successful development. 
By 1997, Lee Kuan Yee and other members of the Singapore consortium began to 
raise complaints to the Chinese national government that the Suzhou local govern-
ment was not providing the kind of support to SIP that was expected and that instead 
it was helping its own SND outcompete the struggling SIP. 

 Originally the Singapore consortium and the Suzhou Municipality agreed that 
SND would not compete in the same market segment as SIP. SND was to be 
a mostly domestic high-tech park, while high-end tenants and MNCs would be 
stimulated to locate in SIP instead. However, within years of the opening of SIP, 
SND had adopted many of the innovations that had been selling points for SIP, 
most notably the one-stop-shop concept and export processing facilities some-
what similar to those offered at SIP. Inkpen and Wang (2006) report, based on 
interviews with leading Singaporean offi cials involved with the development of 
SIP, that by 1997, the Suzhou local government was actively promoting the SND 
to potential investors considering to invest in SIP: ‘For instance, when Japanese 
investors were invited by the Singapore [Economic Development Board] to visit 
SIP, they also received a free tour of SND, courtesy of Suzhou municipal authori-
ties’ (Inkpen and Wang 2006:799). 

 A change in ownership 

 By 1999, growth and investment in SIP reached a low point, and the Singapor-
ean investors in SIP were facing mounting losses. The confl ict about the alleged 
unfair competition by the Suzhou local government through SND deepened, and 
Lee Kuan Yew had taken his complaints against his Chinese partners to the press. 
As the confl ict became public, investment dropped further amidst uncertainties 
about the park’s future. To prevent further damage to the development of SIP and 
to limit diplomatic fallout between China and Singapore, a decision was reached 
in 1999 to reduce the role of Singapore and transfer the majority ownership of the 
park to the Chinese consortium by 2001. The ownership structure was fl ipped to 
35 per cent for Singapore and 65 per cent for the Chinese consortium, of which 
5 per cent went to the corporation in charge of SND. In return, the City of Suzhou 
reaffi rmed that suitable tenants would be referred to SIP rather than SND and that 
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disorderly competition would be prevented (Porter 1999). A Chinese management 
headed by the offi cial previously in charge of SND was given control over SIP. 

 The ownership transfer proved to be a solution to SIP’s growing pains. After 
4 years of stagnation, the investments in SIP quadrupled between 2000 and 2001 
and have remained at a high level since (see   Figure 5.2  ). Moreover, in 2001, SIP 
made its fi rst profi ts since the start of development in 1994. The new management 
lowered the rent level to make SIP more competitive and raised revenue by kick-
starting the development of SIP’s residential areas, selling housing to the fi rst 
20,000 inhabitants regardless of whether they worked in SIP (Dolven, 2001). As 
the rate of new fi rms entering SIP increased sharply, the fi rst phase of develop-
ment (8 km 2 ) was fi nally completed in 2001, and development of the much larger 
Phase Two and Phase Three continued at a rapid speed. 

 Recent developments: 2001 to 2012 

 After 2001, SIP quickly became a successful industrial park, but it was still limited to 
manufacturing rather than innovation and product development and did not have the 
atmosphere of a real city. SIP was still a rather empty and remote area with very few 
amenities for its residents: ‘Residents choose between two Kentucky Fried Chicken 
outlets, some small food courts, a few small restaurants or a trip into the centre of 
[Suzhou]’ (Dolven 2001). In 2001, SIP had about 177,000 inhabitants, but of those, 
85 per cent lived in the pre-existing towns incorporated into SIP in 1994 and only 
25,000 residents had been attracted as part of the development of the park. How-
ever, as SIP attracted increasing numbers of new fi rms and residents, the pre-existing 
towns of the city district became increasingly less signifi cant.  1     Figure 5.3   shows the 
rapid growth of the population and employment at SIP from 2001 onwards. 

  The data show a stagnant population level around 165,000 up to the year 2000, 
all of whom lived in the pre-existing towns in the SIP city district. The entire rise 

  Figure 5.3  Registered population and employment of SIP 
 (Source: SIPAC) 
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in population after 2000 can be attributed to the growth of the residential areas as 
SIP started to develop into a real city. It should be noted that the available dataset 
only counts residents with an offi cial household registration in SIP, while the true 
population is about twice as large. China still maintains a restrictive household 
registration system ( hukou ), which makes it diffi cult for rural-born urban resi-
dents to offi cially register at the city in which they live and work. As of 2012 SIP 
had an actual population size of 761,700 permanent residents (Suzhou Statistical 
Offi ce, 2013). Clearly many more people live in SIP than are able to get a perma-
nent registration there. 

   Figure 5.4   shows the growth of the number of fi rms in SIP after 2000. The 
data show that by 2000, SIP contained just under 4,000 fi rms, of which about 
500 were foreign fi rms. At this point, a large share of the domestic fi rms in SIP 
belonged to the pre-existing towns incorporated in SIP, most of which are small 
and low tech. However, after 2001, the number of fi rms quickly rose to about 
20,000 in 2010, including more than 4,200 foreign fi rms. During this decade, 
the share of low-tech fi rms in the pre-existing towns became less important. 
In 2010, the bulk of SIP fi rms consisted of foreign fi rms and more high-tech 
Chinese fi rms. 

  As the initial struggle to fi nd tenants to fi ll the industrial park had been over-
come, new challenges loomed for SIP. The park entered a second phase of devel-
opment in which the focus shifted from growth to technology upgrading. Wages in 
China were rising quickly, especially in the Yangtze River Delta, which was los-
ing its appeal to low-cost manufacturers. At the same time, unrestrained growth in 
the number and size of industry parks in the region was causing shortages of land 
and rising land prices. SIP’s business area was rapidly fi lling up with tenants and 
the government made clear to SIP that, being a model industrial park, it would not 
be allowed to expand beyond its current borders and sprawl into the neighbour-
ing agricultural land. The only way for SIP to continue developing would be to 

  Figure 5.4  Number of fi rms in SIP by domestic and foreign origin, 2000–2010 
 (Source: SIPAC) 
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upgrade from manufacturing to R&D and innovative enterprise, using its scarce 
land for high-end rather than low-cost economic activity. 

 The original Singaporean planners of SIP had expected that at some point SIP 
might be ready to upgrade towards innovative activities, but it went faster than 
they had expected and with more local (Chinese) input than expected. Already 
in 2001, President Jiang Zemin asked SIP to upgrade into high-tech industry, as 
China could not continue to rely on low-cost manufacturing indefi nitely. SIPAC 
set up a strategy for building up a knowledge base in SIP, focusing fi rst on attract-
ing knowledge workers from outside of SIP and nurturing them with high-quality 
facilities. At the same time, it started building up local university education so 
that in the future, the talents needed for SIP’s upgrade would also graduate from 
within the park itself. In 2003, development started on the Dushu Higher Educa-
tion Town, which was to add an academic heart to the industry park. This zone 
was planned to host several universities and branches of foreign universities and 
research institutes, as well as business incubators and student housing. The local 
Soochow University was the fi rst to move in, and in 2006 the Chinese-British 
Xi’an Jiaotong-Liverpool University opened in the education zone. Based on 
the example of Biopolis in Singapore, the Biobay cluster for biotechnology was 
opened in the education zone in 2007, followed by the Nanopolis cluster for nano-
technology in 2010. 

 SIP, like SND, used to be purely a manufacturing location for foreign fi rms. As 
recently as 2003 to 2007, a survey of fi rms in the two parks (Wei  et al.  2009:421) 
showed that in both parks, a majority of the fi rms were still production facilities of 
MNCs. About half of these production facilities produced for the Chinese market 
and the other half for the world market. In addition to production facilities, a sub-
stantial number of MNCs had transferred marketing for the Chinese market and 
some localization R&D to their branch fi rms. More knowledge-intensive func-
tions such as R&D for the world market and basic research were still very rare, 
though, as MNCs still concentrated this in Shanghai and Beijing. 

 5.4 Current profi le 
 In the present section, we discuss the innovation performance of SIP and the cur-
rent process of upgrading and diversifi cation. 

 Innovation performance 

 A good indicator of SIP’s innovation performance is the number of patents granted. 
As illustrated by   Figure 5.5  , we can observe a rapid and sudden upward trend 
in the number of Chinese patents granted, with most of the increase happening 
between 2009 and 2010.  2   Moreover, the increase in the number of invention pat-
ents is faster than the increase in the total number of patents: in 2006, 6.0 per cent 
of patents granted were classifi ed as invention patents, and by 2010, this had nearly 
doubled to 11.6 per cent. In 2011, SIP fi rms generated 200 international patents 
(and a cumulative total of 1,000 since the founding of SIP), which are likely to be 
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of higher quality or inventiveness than those granted in China. This fi gure is also 
increasing rapidly, as evidenced by the fact that for more than half of the fi rms 
being granted a patent in 2011, this was their fi rst patent (RightSite 2012). 

  Other relevant indicators are the number of start-ups, the number of venture capi-
tal investors, and expenses on R&D. By 2012, SIP reported about 3,000 start-up 
fi rms (Business Wire 2012). In the same year, about 200 venture capital investors 
were active in SIP, with a combined investment capital of around $5.5 billion.  3   As 
depicted in   Figure 5.6  , expenditure on R&D as a percentage of GDP grew from 2.9 per 
cent in 2006 to 4.4 per cent in 2010. SIPAC has committed itself to continuing this 
upward trend of expenditure on R&D to reach 6 per cent by 2024 (SIPAC 2010). 

  Figure 5.5   Number of patents granted to SIP fi rms; number of which are invention patents, 
2006–2010 

 (Source: SIPAC) 
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  Figure 5.6   Expenditure on R&D as percentage of GDP in SIP, 2006–2010, with projection 
for 2024 

 (Source: SIPAC) 
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  Upgrading and diversifi cation 

 As of 2012, there were more signs that SIP is upgrading into knowledge intensive 
functions. For example, SIP has become the home base of a large number of com-
panies that test chip sets and smartphone cameras, a function so far carried out 
mostly in Silicon Valley. Moreover, there is an infl ux of innovative SMEs devel-
oping new products. Most of them developed their business ideas in Silicon Val-
ley or Singapore and subsequently moved to SIP to implement it. Another source 
of innovative SMEs is the China Mainland, notably from outside of Jiangsu prov-
ince. Most of these fi rms were founded by researchers affi liated with the China 
Academy of Science and were attracted to one of the start-up incubation programs 
at SIP. While these fi rms are still small and their market potential unclear, some 
of these may grow into industry leaders and set SIP on the map as a location of 
innovation rather than manufacturing. However, in all these cases, the ‘spark’ of 
the innovation (the research or market discovery that led to the inception of the 
innovation) happened outside of SIP. In other words, SIP is developing into an 
incubation place of innovative fi rms but not yet a place where innovative ideas 
are born. 

 Besides upgrading its industry, SIP is also seeing a process of diversifi cation. 
First, SIP is becoming more diverse in terms of the origins of its fi rms. While it 
used to be largely an enclave of foreign fi rms and their Chinese subsidiaries, it has 
developed a more balanced profi le (  Figure 5.7  ). 

 As of 2010, employment at SIP was distributed almost evenly between for-
eign and domestic fi rms, a marked change from an earlier dominance of foreign 
MNCs. Moreover, in terms of the number of fi rms, domestic fi rms even consti-
tuted a clear majority by 2010. 

 Second, the service sector has grown into a second pillar of economic activity 
in SIP besides industry. Over time, the share of the service sector has gradually 

  Figure 5.7  Value added by SIP fi rms, service, industry and agriculture 
 (Source: SIPAC) 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

19
94

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

Services

Industry

Agriculture



Suzhou Industrial Park 145

grown to about a third of local value added in 2010, while the agricultural sector 
quickly disappeared (  Figure 5.7  ). 

  Part of the rise of the service sector can be explained by the fact that as SIP’s 
number of full-time residents is increasing, the park is growing into a real city 
with the retail, entertainment, and other service functions required by its residents. 
Moreover, SIP has a number of shopping malls and cultural centres (notably the 
Suzhou Culture and Arts Centre) that draw visitors from all parts of the city and 
beyond. But besides these consumer services, SIP is also seeing the development 
of a business services sector. SIPAC has made the further development of the ser-
vice sector (especially business services) one of the focal points of development, 
with the goal that in 2024, the service sector will contribute 55 per cent of SIP’s 
value added. However, Wei and colleagues (2009) add a word of caution on the 
potential for SIP’s business services sector. A prerequisite for having a substantial 
business services sector is that SIP–based fi rms have command-and-control func-
tions rather than just being subsidiaries without local decision-making power. So 
far this has not been the case, as SIP still hosts very few corporate headquarters. 
Moreover, its rival SND already hosts almost all of the headquarters of banks in 
Suzhou (Wei  et al.  2009). So far SIP is mostly focusing on attracting fi rms in busi-
ness services outsourcing (e.g. product localization and marketing outsourced to 
SIP by multinational fi rms). 

 Third, SIP is diversifying its profi le by developing its tourism sector. Up to 
about 2004, tourism was not a big priority for SIP, as the park was still strongly 
focused on manufacturing and had few full-time residents. While there was some 
tourism development around Jinji Lake, this was aimed only at business travellers 
staying at nearby hotels, and much of the lake was not accessible to other kinds 
of tourists. From 2005 onwards, the tourism sector has been recognized as one of 
the key sectors of SIP, and a more comprehensive vision for SIP’s tourism product 
has been developed. 

 Finally, some initiatives have been undertaken to stimulate the development 
of a creative industry cluster, focusing on animation and game design. For these 
sectors, the Creative Industrial Park has been set up, and the fi rst fi rms moved 
in by 2010. The park includes a start-up incubator called Idea Pumping Sta-
tion, aiming at a wide range of creative industries, including ‘art, animation, 
games, [advertising], public media, publication, software design and IC design’ 
(SISPARK 2012). As of 2010, the incubator hosted 31 fi rms, about half of them in 
advertisement and the other half in animation and game design. 

 From industrial park to science city 

 As we explained in section 5.3, SIP has developed from an industrial park into a 
science city with residential areas and facilities in education, research, retail, tour-
ism, and culture. This city has reached a population of about 700,000 inhabitants, 
and it is projected to grow up to at least 1.2 million inhabitants in the near future. 
In the interviews, several inhabitants of SIP indicated that they already experience 
SIP as a real city. For dining, shopping, and other daily activities, they usually 
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do not leave SIP, as within the boundaries of the park there is suffi cient diversity 
and quality of these services. Moreover, frequent traffi c jams between SIP and 
the Suzhou city centre make it impractical to visit the city centre daily. Also, the 
branding strategy of SIPAC has made a complete shift from presenting SIP as fi rst 
and foremost an industry park to presenting SIP as a diverse and attractive city of 
science and technology. 

 While SIP already has a very substantial population and number of tenants, 
its large size (roughly 19 by 8 km) still makes it feel like a low-density and, 
in some places, rather empty place. Therefore, one way to further increase the 
sense of being in a real city is by concentrating people and fi rms in smaller sub-
clusters within SIP, the ‘park-in-a-park’ clusters. These specialized sub-clusters 
have the additional benefi t of creating tailor-made environments in which start-up 
entrepreneurs are surrounded by researchers, students, and incubation facilities 
all geared towards one industry sector. Firms are stimulated to locate in the sub-
cluster that is most suitable for them given their industry specialization, but they 
are free to locate elsewhere in SIP if they wish. SIP’s investment promotion and 
branding strategy also uses the sub-clusters as key features of SIP and develops 
their names as brands in their own right. Below we introduce and briefl y discuss 
four sub-clusters.  4   

 Biobay 

 Biobay is a ‘park-in-a-park’ cluster with a size of 0.9 square km, planned as a 
zone within SIP that is tailor made for biotech fi rms and research institutes. Bio-
bay was opened in 2007. Like Nanopolis and Creative Industrial Park, Biobay is 
located in Dushu Higher Education Town in close proximity to SIP’s universities 
and academic research institutes. Biobay is inspired by the Biopolis cluster in 
Singapore, which is designed as an attractive location for high-tech fi rms and 
hosts many subsidiaries of foreign biotech multinationals. In addition to this, Bio-
bay also includes extensive start-up incubation facilities and hosted 275 start-up 
fi rms as of 2012. Most of these fi rms focus on doing only the fi rst stage of drug 
development research and sell their IPR to large pharmaceutical fi rms when they 
reach their fi rst milestone. However, the goal is for Biobay to produce at least one 
world-leading pharmaceutical company in the near future to establish the name of 
SIP and Biobay as places of cutting-edge biotech development. This is still very 
challenging, however, because of the enormous investments needed to conduct, 
for example, clinical trials. 

 Nanopolis 

 Nanopolis is a cluster similar to Biobay but aimed at the nanotech sector. Con-
struction started in 2011, and when fi nished, Nanopolis will be a 1.5-square-km 
cluster that includes R&D facilities, small-scale production, and pilot-testing 
facilities and convention and exhibition facilities. Moreover, the cluster will offer 
business space for the headquarters of a limited number of nanotech companies 
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and incubation space for start-ups in the nanotech sector. The nanotech sector is 
stimulated because it is seen as a multidisciplinary sector with the potential to 
support other related technologies and lead to the creation of niche markets on the 
boundaries of nanotech and other technology fi elds. However, just like the biotech 
sector, fi rms need to make deep investments to enter the nanotech sector and have 
a chance to become world leading in it. 

 Creative Industrial Park 

 The Creative Industrial Park is a 0.8-square-km cluster founded in 2006 and com-
pleted in 2011, dedicated to software (outsourcing), game development, adver-
tisement, and animation design. By 2012, it had attracted 105 fi rms with a total of 
5,500 workers. It has a younger image than the other clusters in SIP and aims to 
include creative design and art in addition to software and business services. Start-
up incubation is a major focus of Creative Industrial Park. An incubation building 
named Idea Pumping Station is dedicated to housing and offering support facili-
ties to start-ups. Firms are housed in lofts (fl exible housing spaces) and interaction 
is stimulated in shared exhibition spaces. Currently this building houses 31 fi rms, 
about half of them in advertisement and the other half game development and 
animation design (including Snail Animation, China’s fi rst and most successful 
3-D animation fi rm; SISPARK 2012). 

 Genway I-Park 

 I-Park, or Suzhou 2.5 Industrial Park, is a 0.6-square-km cluster currently under 
development in SIP, about 1 km northeast of Dushu Higher Education Town. Its 
developer, Genway, is a state-owned enterprise that builds and rents out many proj-
ects in SIP, including besides I-Park also, among others, residential developments 
and hotels. In contrast to the other specialized clusters within SIP, I-Park is aimed 
at the business services sector rather than ICT or natural sciences. This fi ts with 
the aim of SIP to diversify into the business services sector. To promote this sec-
tor, the Chinese government has selected SIP as a model for business services 
development. In the fi rst years, fi rms in the business services sector were offered 
signifi cant tax reductions at SIP. This special status only lasted for a limited time, 
but it gave I-Park an initial advantage to enter into this sector. 

 The fi rst phase of the park opened in 2010 and houses fi rms and fi rm subsidiaries 
that carry out services such as product localization and marketing, which MNCs 
like IBM and Kraft Foods have outsourced to them. As I-Park has limited space, 
it does not accept manufacturing facilities and gives priority to R&D facilities and 
fi rm headquarters. A request to develop a data centre in I-Park is currently under 
debate. I-Park offers its tenants human resources services, a shared exhibition 
space, a manager club, and an industry forum. Moreover, as of 2013 residential 
facilities have been opened in I-Park. The two medium-sized apartment towers 
are especially aimed at short-stay facilities, since a large proportion of the R&D 
workers employed by I-Park fi rms (especially young or international workers) 
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only stay there for a limited period of time. Most of these workers have received 
higher education and would not be attracted to live in a business park, but buying 
an apartment in the normal residential zones of SIP is also not convenient. 

 The solution is to offer them high-quality living space on the same campus as 
their workplace but to design this campus as an attractive campus rather than a 
standard business park. The design of the cluster is inspired by American univer-
sity campuses, with attractive public buildings spread out in a park environment. 
Moreover, much of the green space is accessible for people to, for example, have 
picnics on them (as is common at university campuses), and it is hoped that in this 
way an informal atmosphere and unplanned meetings can be promoted. Another 
way to promote a sense of community at I-Park is by organizing regular meetings 
and celebrations for the people who work and live there. Moreover, inter-fi rm 
interactions are stimulated by organizing industry seminars and forums. Genway 
invites fi rms and experts in related industry sectors to these meetings, both from 
within I-Park and from elsewhere, with the aim that knowledge exchange occur 
between the fi rms. 

 5.5 Key features 
 Having discussed the background and development of Suzhou Industrial Park 
as well as its current profi le, this section explores the sources of its strength as 
well as its challenges. These will be summarized in the form of four key features, 
namely the institutional environment, the education and human resources pool, 
the knowledge base and R&D performance, and the level of entrepreneurship. 

 Institutional environment 

 A unique feature of SIP is its institutional environment. While a reliable and sup-
portive local administration is an important asset for any innovation system, it is 
the single most defi ning characteristic and key selling point of SIP. Previous stud-
ies (Wei  et al.  2009; Pereira 2004) and interviews conducted for this book confi rm 
that the governance and institutional environment of SIP are key reasons for them 
to choose to locate in the park. 

 The uncertainty and mixed reputation of China’s institutional environment, 
combined with the attraction of China’s low wages and massive consumer econ-
omy, created the  raison d’être  for SIP. It created an opportunity for SIP to attract 
investors by offering transparency, reliability, and a service-oriented administra-
tion. To instil these values, SIP’s Singaporean founders have spared no expense 
to train all SIP administrative personnel in its ‘software transfer’ project, inviting 
hundreds for training courses at Singaporean state ministries and public insti-
tutions at the highest level. By the time Singapore reduced its stake in SIP, its 
institutional practices and values had become deeply ingrained and continue to 
characterize the park’s institutional environment to this day. 

 The fi rst aspect of SIP’s ‘Singapore software’ is its business-friendly envi-
ronment. A common problem in Chinese industry parks is the dominance of 
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short-term thinking. Plenty of time and energy are spent to persuade a potential 
tenant to move into the park, but the moment the tenant has settled down, he 
is neglected. By contrast, interview respondents in SIP indicate that the park’s 
management continues to nurture a strong bond with its tenants, not only with 
large anchor tenants but also with SMEs. Firms are assigned a liaison at SIPAC 
so that during and after relocation to SIP, they are serviced as much as possible 
by the same contact person. Moreover, a zero-tolerance policy against corruption 
is enforced at the park. All fees SIP tenants can legally be asked to pay have been 
publicly listed so that corruption or ‘grey-area’ transactions (such as expensive 
entertainment offered to administrators to hurry up a procedure) can more easily 
be identifi ed. 

 An institutional innovation at SIP is the SME Service Center, which works 
according to the one-stop-shop concept. Adapted from similar models in Singa-
pore, the SME Service Center brings together a broad range of services needed 
by SMEs. All relevant SIPAC and government departments have a window in the 
Service Center so that entrepreneurs only need to visit one place to take care of all 
legal duties (such as tax, business licenses, import and export licenses, etc.) and 
to benefi t from additional services offered by SIPAC (see  Box 5.1  for more infor-
mation). Over time, other Chinese industry parks, notably SND, have adapted 
the one-stop-shop concept and set up similar services, but the SIP SME Service 
Center still offers the broadest range of services. 

 While it is aimed at SMEs, the service centre is also open to larger fi rms. More-
over, some workshops and other services offered at the Center are used by fi rms 
from outside SIP as well, including SND but also as far away as Shanghai. SND 
has its own service centre with largely parallel organizations, but there is no coor-
dination between the SIP and SND centres. 

 A second aspect of SIP’s strong institutional environment is its planning system. 
While a strictly enforced zoning plan and a top-down planning system are nothing 
new in a Western European context, these are rare and highly valued assets in the 
context of emerging East-Asian nations. At the start of the development of SIP in 
1994, a zoning plan and development vision (prepared by a Chicago-based fi rm) 
were made, and these plans were carried out with only minor modifi cations. The 
advantage of this planning stability for investors is that the infrastructure and the 
features of the environment their investment project is located in (e.g. the number 
of nearby workers and residents, the quality of green space, etc.) are developed 
as promised and do not introduce unexpected challenges to the success of their 
project. Moreover, it promotes transparency, as it reduces the scope for secret 
dealings with fi rms to infl uence the development of the park: ‘no is no’, and the 
publicly available plan is the plan that will actually be carried out. The strict-
ness of the planning system can also be seen in the SIP environmental protection 
agency. From the start, the policy was followed that before any development can 
be considered, the environmental protection agency fi rst has to determine that it 
does not degrade the safety and quality of the park’s water, air, and green spaces. 
Even when cancellation of a project is costly, SIPAC committed itself to follow-
ing the binding advice of the environment bureau. 
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  Box 5.1 The SME Service Center  

 The one-stop-shop concept of offering services to tenant fi rms has been a focal point 
from the birth of SIP in 1994. In 2006, the Science Leap Project was implemented 
in SIP with the aim of speeding up the development of high-tech start-ups. Based 
on the main challenges most often faced by SMEs, a range of services was selected 
to offer to fi rms free of charge, including help with fi ling patents, fi nding special-
ized human resources, and getting access to VC investors. To bring these additional 
services together with the usual services of administration and licensing, the SME 
Service Center was set up in the Dushu Higher Education Town area of SIP in 
2009, near SIP’s main start-up incubators. In 2012, it had 16 employees, which was 
expected to double in 2013. 

 SMEs in SIP were found to be hindered in their development by an inability to 
fi nd their way in the Chinese VC community. This community is still strongly in 
fl ux, with great differences in experience and professionalism and with a strong role 
for government seed funds. International SMEs fi nd it especially hard to identify 
suitable investors or get through the paperwork of applying for Chinese government 
funds, which exist at national, provincial, and local levels with different regulations 
and timetables. Another challenge is to fi nd suitable talents with specialized skills. 
Many technical disciplines are still in an early stage of development in China, and 
graduates with this training can be hard to fi nd. SMEs generally lack the time and 
funds to train specialists in house and depend on specialized workers that are ready 
to begin from day one. Through the SME Service Center, SIPAC helps SMEs fi nd 
these talents through its network of headhunting fi rms. 

 Another important service offered through the center is patent registration. IPR 
protection is mentioned as the greatest worry of foreign fi rms at SIP. To address 
this, the SME Service Center helps fi rms fi le patents and advises on how to deal 
with patent infringements. However, here SIPAC is limited in what it can do; in the 
end, whether patents are truly protected or not depends on the Chinese legal system. 
Especially software patents offer only limited practical protection. A specifi c pack-
age of services is offered to overseas entrepreneurs who want to settle down in SIP, 
including guidance with fi nding housing and education. Moreover, workshops and 
cultural events for overseas entrepreneurs are organized from the center. Finally, a 
number of other SIPAC initiatives are housed in the SME Service Center, including 
an organization that brings universities and fi rms together to coordinate the educa-
tion curriculum with the needs of the fi rms. 

 Human resources 

 SIP started as a location for low-cost manufacturing, requiring large numbers of 
disciplined low-wage workers who didn’t need to have specialized training. How-
ever, during the 2000s, Chinese wages started to increase, while at the same time 
SIP-based fi rms started to require more specialized and better-educated workers. 
Interview respondents indicate that while the quality of workers available to work 
in SIP is generally suffi cient, the size of the labour pool is starting to fall behind 
the demand. Both for higher- and lower-level engineers, the labour market has 
become somewhat tight, and this triggers especially lower-level engineers to job 
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hop frequently in search of the best employment conditions. Moreover, substan-
tial numbers of higher-level workers can only be recruited in nearby Shanghai, 
and they must make the long commute to SIP daily. 

 Another factor that has placed more stress on the local labour market is the 
shift in SIP from only big multinational fi rms to a higher proportion of small 
and medium-sized fi rms. SMEs generally lack the time and funds to (re-)train 
recruited workers to learn the specialized skills they require. Experienced work-
ers with the right skills have to be available to start working from day one, or the 
SME faces a costly setback in its vulnerable early growth stage. The success of 
the shift to a more innovative, start-up-driven industry profi le therefore depends 
on the upgrading of the local labour supply. 

 A number of approaches are taken to assure a suffi cient quantity and quality of 
local human resources. The fi rst approach is to attract suitable workers from other 
parts of China. In China, SIP is generally considered an attractive place for work-
ing and living. This is partly because of Suzhou’s beautiful historical city centre, 
which is well preserved (in contrast to most other Chinese cities) thanks to the 
strategy of focusing urban development on the fringes rather than the heart of the 
city. Moreover, SIP benefi ts from its own heavy investments in high-quality infra-
structure and environmental protection as part of its Singapore-inspired urban 
planning, which makes the park a very attractive living environment. Also, while 
housing prices have increased rapidly all over China and especially in cities like 
Shanghai (many even speak of a housing bubble), SIPAC enforced relatively strict 
controls over its housing supply to discourage investors from buying up houses 
(which drives up prices and leads to large numbers of empty homes owned by 
absentee investors). Young Chinese workers, who may have little chance to buy 
a house at the infl ated prices of Shanghai, are able to settle down in SIP instead. 

 Another way to attract specialized human resources is through the 1,000 Talents 
Programme, a project initiated by the Chinese national government to attract Chi-
nese who studied abroad and didn’t return to China after graduation. These overseas 
Chinese are a large community especially in the United States, and, for example, 
many of the innovative fi rms at Silicon Valley were set up by Chinese founders. 
This program focuses on providing access to research funding and VC investment, 
which were found to be the things most desired by highly educated overseas Chi-
nese (see the section on entrepreneurship and  Box 5.3  for more information). 

 Besides attracting workers to SIP, another approach to improving the human 
resource pool at SIP is to expand local higher education. Chinese university appli-
cants are highly mobile and have a tendency to settle down and look for work in 
the city where they graduate from university. A large and high-quality academic 
community in SIP would therefore help to solve the labour shortage. During its 
fi rst decade, SIP didn’t have any university-level education institutes, and its 
vocational education also built up only slowly. Suzhou as a whole had not been a 
major university centre since the foundation of the PRC, and the local Soochow 
University was not among China’s best technical institutes. 

 From 2003 onwards, the Dushu Higher Education Town was developed within 
SIP. Soochow University opened a local campus and gradually upgraded its aca-
demic level. Afterwards, other university departments moved into the area in 
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rapid succession, resulting in a total of 23 universities (mostly branches of other 
universities) by 2012. Starting in 2006 with Liverpool University (UK), several 
foreign universities have created joint-venture universities or independent col-
leges in SIP. Liverpool University was followed by National University of Singa-
pore, besides University of Dayton, UC Berkeley, George Washington University, 
and University of Waterloo, all from the United States. The student population of 
SIP grew from 0 to 78,000 in less than a decade. 

 However, SIP’s experience with attracting universities also illustrates some 
challenges and drawbacks. While SIP now hosts several high-quality education 
institutes, some of the 23 institutes are very small and a few departments are 
of low quality. SIP used fi nancial incentives to convince institutes to move in, 
subsidizing the cost of building a new campus and allowing universities to use 
their new buildings for free during the fi rst years. This attracted some universi-
ties that only set up some training courses or only offer an MBA, which is easier 
and more profi table than creating a full-blown university. Other universities 
only offer master-level education, which is also relatively profi table and easy to 
set up as an attachment to a research institute. Bachelor-level education is much 
more complex due to the relatively restrictive Chinese national education pol-
icy. Only Soochow University, Xi’an Jiaotong-Liverpool University, and Hong 
Kong University are able to grant bachelor’s degrees in SIP. A different chal-
lenge is that while SIP is still mostly focused on science and technology (with 
animation and business services still in an early stage of development), most 
universities offer majors unrelated to science and technology and few really 
focus on the majors local industry needs most. Having reached a large student 
population, SIP has now become much more selective and only wants ‘MITs’, 
with expertise in applied engineering and other much-needed skills. Other uni-
versities may still be welcome as long as space is available, but they would not 
receive subsidies. 

 An issue that other industry parks face when they attempt to transform them-
selves into a science city is that they lack the urban vibrancy and amenities needed 
to become attractive for students to study and live there. SIP does have some 
of the amenities attractive to students, for example, a bar street with restaurants 
and karaoke bars at Harmony Times Square, illuminated at night by the iconic 
Skyscreen. But overall it is still rather silent and, due to its low-density planning, 
and the university campus area is not yet well connected to the entertainment 
area. However, in the Chinese context, these are not important considerations. For 
Chinese students, the quality of education and the ability of university professors 
to help them start their career through personal connections are decisive decision 
factors, and in contrast to most Western students, they cannot afford to base their 
choice of university on the attractiveness of the campus environment and enter-
tainment facilities. However, if SIP also aims to attract international students, it 
may need to pay attention to the vibrancy of its campus environment. 

 The third focus area for improving the local human resources pool is in 
university–industry interaction. As mentioned earlier, SIP–based universities 
do not always provide the specialized graduates demanded by local industry. To 
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address this, SIPAC organizes regular meetings between representatives from 
the universities and industry to better coordinate the range of majors offered to 
students and the specifi c curriculum of those majors. While still a challenge at 
university level, vocational colleges are already a step farther in this process. 
 Box 5.2  describes the SIP Institute of Vocational Technology (SIPIVT), a voca-
tional college with exceptionally strong bonds with local industry. 

  Box 5.2 University–industry cooperation at SIPIVT  

 SIPIVT is a college of vocational education with more than 10,000 students, founded 
in SIP in 1997. It has received extensive autonomy from the Chinese national educa-
tion system, allowing it to experiment with several innovative policies. The aim of 
the college is to develop a new type of high-quality vocational education in which 
students are taught precisely the skills needed by industry so that employment can 
more or less be guaranteed. To ensure this, the curriculum is designed in cooperation 
with industry and is continually being updated as technological change demands 
new skills. Besides regular students, the school also focuses heavily on life-long 
learning for workers employed at SIP. 

 The concept behind SIPIVT was personally proposed by the former president 
of Singapore, Lee Kuan Yew, and the former president of China, Jiang Zemin, 
made it a high-profi le project by paying a personal visit. Study visits to vocational 
schools in Germany, Singapore, and other developed countries were conducted to 
learn more about how to set up practical but high-quality education, with a focus on 
engineering. The fi rst innovation of SIPIVT lies in its entrance examination system. 
Other Chinese colleges and universities accept students based on their score on the 
national  gaokao  exam at the end of high school. This examination is completely 
focused on standardized written tests that emphasize rote learning. SIPIVT, by con-
trast enrols, students based on oral examinations in which motivation and creativity 
are key criteria. Moreover, representatives from private fi rms take part in deciding 
which students are admitted to the college. 

 The education itself is also far less theoretical than at other Chinese institutes. 
The fi rst reason for this is that 75 per cent of the college’s teachers have working 
experience at a private fi rm and are familiar with the skills most valuable to the 
future employees of their students. Moreover, 62 per cent of the teachers have stud-
ied abroad. This too is a great asset for the students, since so far 80 per cent of gradu-
ates went on to work for foreign companies in Suzhou, which requires the ability to 
work with foreigners and understand the corporate culture of multinational fi rms. 

 SIPIVT has several cooperation partners in SIP, including Samsung, Bosch, and 
Philips, which offer internships and company visits to enrich the school’s education. 
Whenever possible, students carry out their assignments as applied projects, solving 
real problems faced by local fi rms. Also, these fi rms provide the school with spe-
cialized equipment that few colleges can afford to buy at their own expense, such as 
lab space and tools used in the semiconductor industry. Training courses for current 
employees that the fi rms would otherwise have carried out in house are outsourced 
to SIPIVT, and engineers and students are trained in the same classes. 

 In some cases, industry involvement is taken a step further. When fi rms face 
a lack of engineers with a specifi c set of skills or they foresee a specifi c demand 
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for labour in the near future, they can place an order at SIPIVT. The college then 
proceeds to educate students according to the specifi cations set by industry. While 
the advantages for industry of ‘build-to-order’ college education are obvious, it also 
has benefi ts for students in the form of good labour market prospects. Of the 25,000 
alumni graduated by SIPIVT by 2011, 98.9 per cent have found employment ( China 
Youth Daily  2011;  Suzhou Daily  2011). 

 While deep cooperation with industry already caught on at the level of voca-
tional colleges, with SIPIVT as the most extreme example, one may question 
how far reaching such university involvement could be at the university level. 
The risk is that students end up learning specifi c techniques at the expense of 
their general foundational training. For example, if a university-level IT major 
only learns how to apply specifi c programming languages but does not have 
a deep understanding of computer science in general, his skills may quickly 
become obsolete. Nevertheless, at Soochow University in SIP, not only indus-
try partners but also the students put pressure on the university staff to offer a 
practical curriculum with immediate applications in industry to ensure good job 
prospects (DIMACS, 2007). 

 Research and development 

 As described in section 5.3, SIP only recently shifted its focus from manufactur-
ing to research and development, and as recently as the early 2000s, few fi rms 
carried out R&D in the park. However, the shift to R&D is vital for safeguarding 
the sustainability of the park’s development, and from 2003 onwards, deep invest-
ments have been made to develop universities and research facilities. As of 2012, 
there are clear signs of knowledge-intensive economic activity in SIP. 

 First, several of the MNC subsidiaries in SIP carry out increasingly more com-
plex R&D challenges. For example, a SIP–based medical equipment fi rm with 
foreign headquarters is now tasked with not just the manufacture but also the 
development of a high-tech medical system. Basic research is still carried out in 
the foreign headquarters, but the engineering challenges involved in the design of 
the actual product and the scaling of manufacture are carried out by the SIP–based 
subsidiary, which leads to the generation of patents for process innovations. In 
other words, it is tasked with using the most advanced methods currently known 
and solving the practical challenges that come up when new methods are imple-
mented for the fi rst time. However, the development of new methods, associated 
with more radical innovations, still takes place at the headquarters outside of SIP 
where basic research is carried out. 

 A second source of knowledge-intensive activity and patents is innovative 
SMEs. This is exemplifi ed by fi rms such as Magvention (miniaturized relay 
switches), Innolight (optical transmitters), and MXR (3-D augmented-reality 
software), with respectively 330 (after 4 years), 57 (after 3 years), and 27 employ-
ees (after 2 years). Magvention and Innolight were founded by overseas Chinese 
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entrepreneurs who went to the United States for their master’s and PhD studies. 
Through research and work experience in the United States, they developed an 
engineering invention, which they patented and now implement through a start-up 
fi rm in SIP. MXR has a Singaporean founder who moved to SIP after founding his 
fi rm. All three fi rms do things that have never been done before, either because of 
innovations in the product or in the production process. But their innovations can 
be described as incremental rather than radical, and in their R&D effort, the focus 
is more on development than on research. Moreover, in all three cases the initial 
‘spark’ that set off the innovation process happened respectively in the United 
States and Singapore, not within SIP. 

 Innovative SMEs, and gradually more innovative MNC subsidiaries, have 
enabled SIP to reach a high and rapidly accelerating patent output focused on 
process innovations and incremental product innovations. However, the ambition 
of SIP is to also move into more radical innovations based on basic research. The 
main strategy for this is by nurturing strategic upcoming sectors such as biotech 
and nanotech. It is hoped that expertise in these broad, generic technological fi elds 
will support the rise of other subfi elds that depend on this knowledge base. How-
ever, the drawback of focusing on these cutting-edge industry sectors is that they 
require very heavy investments before any level of critical mass is built up, and 
even then the returns are uncertain. For example, developing a leading pharma-
ceutical company as an anchor to SIP’s biotech sector requires very large invest-
ments, as a single clinical trial can already cost hundreds of millions of dollars 
before generating any returns. Because of this, some fi rms in SIP take a more 
gradual approach by carrying out drug-development research, and as soon as the 
fi rst milestone is reached and expensive equipment or trials are needed to proceed, 
they sell their IPR to a large pharmaceutical fi rm. In this way, less investment 
capital is needed before returns are generated that can be plowed back into the 
next development project. This is a good fi rst avenue into diffi cult, cutting-edge 
markets, and it allows small fi rms to do innovative and knowledge-intensive work 
without needing enormous investments. But it leaves SIP still quite far removed 
from the level of a world-leading cluster. 

 Somewhat similarly, SIP’s ICT sector is making gradual process. So far, most 
leading Chinese ICT fi rms emerged by developing services for the Chinese domes-
tic market. Firms such as Amazon, YouTube, Facebook, and eBay are reluctant 
or unable to enter the Chinese market, leaving a niche for Chinese fi rms to make 
localized versions of existing web services for the Chinese market. The Chinese 
market is large enough to spawn billion-dollar ICT-fi rms, creating an opportunity 
for SIP to build up critical mass in this sector. In addition to this, ICT outsourcing 
provides another avenue for building up critical mass in the ICT sector in SIP. 
But respondents think that SIP still has a long way to go before it could generate 
world-leading ICT fi rms, also because SIP faces tough competition in ICT from 
Beijing and Shenzhen in southern China. 

 One approach for SIP to further upgrade its R&D capability is by expanding 
university research within the park. Most entrepreneurs indicated in the interviews 
that they do not see SIP universities as research partners but solely as sources of 
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human resources. Some SIP–based fi rms do carry out research cooperation with 
Chinese universities outside of SIP and would be interested in doing this with SIP 
universities if their research matched the knowledge needs of industry and if its 
quality was suffi cient. But so far, few of SIP’s 23 universities carry out a substan-
tial R&D effort, mostly because it is far more expensive and less profi table than 
education. But because of the strong bond between Singapore and SIP, the National 
University of Singapore has become one of the fi rst to make a substantial contribu-
tion in the form of its SIP subsidiary of the NUS Research Institute (NUSRI). It was 
founded in 2010 with an initial team of 30 Singaporean professors. In SIP, these 
professors are matched with Chinese PhD students to create research schools, and 
they receive generous research funding to make these budding research schools 
grow as quickly as possible. The Singaporean professors still have the duty to teach 
back at Singapore 30 per cent of their time, so they function as a bridge and vehicle 
of knowledge exchange between Singapore and SIP. NUSRI also cooperates with 
the SIP branches of the Chinese Wuhan and DongNan universities and is intended 
as a role model of knowledge transfer as well. 

 University–industry knowledge transfer mostly takes place by letting NUSRI 
researchers create start-up fi rms whenever their research fi ndings create an oppor-
tunity for this. Other forms of knowledge transfer, such as R&D outsourcing by 
fi rms to academic research institutes or the sale of university IPR to private fi rms, 
are still not very developed at SIP. Multinational fi rms rarely do this in China, but 
among domestic Chinese fi rms, it is becoming more common. A few examples of 
foreign MNCs outsourcing R&D to Chinese universities were found, including a 
large SIP–based chemical fi rm that provided research funds on the order of half a 
million dollars to a Chinese university to carry out R&D. 

 Finally, no signs were found of open innovation, such as shared pre-competitive 
research. Interactions among local fi rms do not go much farther than sharing tips 
and business information, as opposed to organizing shared R&D projects. But 
shared research facilities are relatively common, since SIPAC provides these to 
SIP–based fi rms. In Biobay, Nanopolis, and other clusters, SIPAC develops facili-
ties such as testing laboratories. These are then transferred to the foundations that 
manage the clusters and offered to local fi rms at a low price or, in some cases, 
free of charge. 

 However, a more pressing issue than the promotion of university–industry 
knowledge transfer and open innovation is IPR protection. Only when this issue 
is addressed can fi rms be expected to show greater interest in conducting R&D 
in SIP. IPR protection is especially a problem for big rather than small fi rms and 
for software- rather than hardware-related knowledge. While outright copying 
occurs in China, the main risk for fi rms is to lose strategic knowledge when their 
workers are hired by rivals. Western fi rms commonly have an understanding that 
workers hired from competitors should not be pushed to give up strategic infor-
mation gained at their previous employer, and SIP–based fi rms indicate that they 
trust foreign MNCs at SIP to stick to this code of honour. However, they have less 
trust in the behaviour of local Chinese fi rms, which often do use the recruitment 
of employees as a way to gain access to trade secrets. 
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 Entrepreneurship 

 SIP has adopted many of its key features from Singapore, including its institu-
tional structure and the deep investments in making the park an attractive environ-
ment for working and living. And like Singapore, SIP became able to attract fi rms, 
especially multinational companies, and with them jobs and FDI. However, as 
successful Singapore is at attracting high-tech MNCs, it has not produced signifi -
cant innovations. When SIPAC decided in the early 2000s that it had to upgrade 
itself from a manufacturing park to an innovation park, it realized that it had to go 
beyond the ‘Singapore strategy’ of attracting MNCs and instead nurture a culture 
of entrepreneurship. And since SIP could not use Singapore as a model for this, it 
had to widen its view and learn from other models as well. 

 The fi rst step in this process was to attract innovative SMEs besides only 
attracting MNCs and to nurture these young fi rms within SIP to become the next 
generation of leader fi rms. SIP attracts entrepreneurs and their start-up fi rms from 
three main sources. Within China, SIP has created a partnership with the Chinese 
Academy of Sciences. When academic researchers affi liated with this academy 
decide to become entrepreneurs, SIP is one of the locations offered to them. In 
SIP, these academic start-ups are offered VC investments, and the academy con-
tributed two of its workers to help set up SIP’s investment funds. About 90 per 
cent of these start-ups are founded by PhDs, professors, or other academic staff. 

 A similar but so far much smaller source of start-ups is the Singapore–based 
NUS Research Institute, NUSRI. As described in the previous section, starting in 
2010, a team of 30 Singaporean professors was selected to create research schools 
in SIP. A major goal of NUSRI is that the applied research of these research 
schools regularly leads to opportunities for start-up formation. NUSRI staff is 
stimulated to take part in the start-up fi rm itself and receive ownership of the IPR 
they need. Moreover, they are offered free housing in the NUSRI building for the 
fi rst 3 years (which is actually fi nanced by the Suzhou government rather than 
NUSRI). In return, NUSRI receives shares in the start-up. Singaporean academ-
ics are eager to join NUSRI because they receive larger research grants than back 
in Singapore. Equally important is the fact that China has many industry sectors 
the small Singapore economy lacks, which makes it easier to develop practical 
applications of research results than in Singapore. 

 Both the CAS–based Chinese entrepreneurs as the NUSRI-affi liated Singapor-
ean entrepreneurs tend to retain a strong bond with their universities, and many 
keep their tenure while functioning as (part-time) entrepreneurs. This makes it 
easier to take the risk of trying to set up a start-up fi rm, and at the same time 
the ongoing bond with the universities is likely to promote ongoing knowledge 
transfers from university research to the start-up fi rm. But it also has drawbacks. 
Many of these start-ups are led by part-time entrepreneurs, who may not devote as 
much time and energy to the enterprise as would be optimal for its development. 
Moreover, their academic CEOs often lack experience in fi nance and marketing, 
which again introduces risks for the development of the start-ups. For the uni-
versities involved, there are also signifi cant drawbacks. It is not uncommon for 
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these academic entrepreneurs to invest their research time at the universities (paid 
by the government), and even the research time of the PhD students under their 
guidance, into their private enterprise. Many worry that this is at the expense of 
the quality of public education and research and hence not a sustainable entrepre-
neurship model. 

 For these reasons, another group of start-up entrepreneurs is vital for SIP, 
namely returning overseas Chinese. This community of researchers and entrepre-
neurs also consists mostly of university-educated experts, and many of them hold 
a PhD degree. But they typically also have working experience at Western high-
tech fi rms, and some have already founded start-up fi rms abroad before coming 
to China. Moreover, having thoroughly integrated overseas innovation systems 
such as Silicon Valley, they return to China with knowledge of Western business 
practices and a network of academic and business contacts. After coming to SIP, 
they tend to be professional, full-time CEOs of their start-up enterprises with the 
ambition to grow into leader fi rms in their industry. The community of returning 
overseas Chinese in SIP is described in  Box 5.3 . 

  Box 5.3 The community of returned overseas Chinese in SIP  

 For more than a century, China has suffered from a brain drain as its most talented 
scientists and entrepreneurs migrate or stay abroad after graduating from an over-
seas university. Episodes of political turmoil have further strengthened this outfl ow 
of talent, with the most recent being the Cultural Revolution (1966–1976) and the 
Tian’anmen Protests of 1989. Overseas, and especially in the United States, these 
Chinese migrants have set up innovative enterprises and played a key role in the 
success of Silicon Valley (e.g. Joint Venture 2012). Over the past decade, a period 
of political stability and increasing openness of the economy has lead to a fl ow of 
return migration. 

 Because of its attractive environment and international character, SIP has become 
one of the magnets for returning overseas Chinese. While some of the returnees 
may choose SIP simply because their family roots lie in this region, most returnees 
interviewed for this book indicate that their family roots are elsewhere in China, and 
they chose SIP for its working and living environment. As of 2012, a community of 
about 1,500 returned overseas Chinese has developed in SIP. Most of the returnees 
move back to China on their own initiative, but recently the Chinese government 
has started programs to increase the number of return migrants. 

 Since 2008, the Recruitment Program of Global Experts or ‘1,000 Talents Pro-
gramme’ has been carried out by the Chinese government. It was planned to run for 
10 years and aims to attract about 2,000 highly educated Chinese living abroad to 
return to China. They are offered relocation and housing subsidies, but most impor-
tantly they have access to extensive government VC investments. SIP is one of 
the main destinations for talents enrolled in this programme. While the number of 
returnees attracted through the 1,000 Talents Programme only represent a fraction 
of the total community of returnees in SIP, the programme helped add a number of 
leading experts to the returnee community and raised awareness among overseas 
Chinese for the option to move back. 
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 Returnees typically come to SIP either to fi nd research funding to set up a research 
team or to set up a start-up fi rm. Returnee entrepreneurs that we interviewed are each 
full-time entrepreneurs with business experience in the United States. They moved 
to China during the past 3 to 5 years, and for them the trigger to move was the dif-
fi culty of fi nding suffi cient venture capital in the United States because of the recent 
economic recession. They indicate that being located in SIP gives them better access 
to public and private sources of seed funding, although for most funds it is not strictly 
necessary to be located within SIP. Equally important for them is the attractive living 
environment, including high-quality housing and education and transparent public 
administration. In addition to the one-stop-shop business services and other public 
services enjoyed by SIP tenants, SIPAC has set up a package of services offered 
through the SME Service Center that specifi cally target returning overseas Chinese. 
They include assistance in legal matters such as visa applications (many returnees 
only have a foreign passport, having given up their Chinese citizenship) and tax 
administration but also issues such as how to deal with healthcare insurance, which, 
being foreign nationals, they do not automatically have access to in China. Incentives 
such as the relocation subsidy offered through the 1,000 Talents Programme are not 
mentioned as important factors in their decision to return to China. 

 Having succeeded at attracting 1,500 returnees to SIP, the next challenge is to 
anchor them to the park by creating a local community they feel attached to. Besides 
practical services, SIPAC also organizes seminars and cultural events, for example, 
to celebrate Chinese New Year and other holidays. Respondents indicate that the 
returnee service desk of the SME Service Center functions like a social club, which is 
‘very lively’ and ‘really makes things work on the background’. Besides these more 
formal gatherings, there are also initiatives by returnees themselves to strengthen their 
community. For example, one returnee entrepreneur set up a club for overseas Chi-
nese, and together they bought a restaurant to function as the club’s meeting place. 

 A more challenging aspect of community building is found in the family situation 
of returned overseas Chinese. Most returnees are men (and a few women) who have 
come to SIP alone. While most of them do have a family, they did not bring them 
along with them to China. Younger children would face a strong ‘culture shock’ if 
they were suddenly moved from the United States to China, since especially the 
Chinese education system is radically different from any Western school experi-
ence. Moreover, respondents indicated that their wives also have high-level careers 
or own a fi rm back home in the United States and are unwilling to give this up 
by moving to SIP. International communities commonly start as ‘bachelor societ-
ies’ (consisting only of young men, without women and children), which was also 
typical of the earliest ethnic Chinese communities in the United States. Only when 
families are formed do these ‘foreign outposts’ grow into thriving and distinctive 
communities. SIP tends to attract somewhat older migrants who already have a fam-
ily, but until their families settle in SIP, the returnee community will keep the char-
acter of an outpost that lacks local roots. International schools with an atmosphere 
closer to Western schools would help make the transition easier, but facilitating 
the overseas careers of wives is far more challenging. Even excellent international 
accessibility (improved access to Pudong Airport) would not be suffi cient to enable 
an overseas career to continue, although some entrepreneurs try to do exactly that 
by traveling back and forth across the Pacifi c Ocean several times per month (see 
Saxenian 2006 for illustrations). 
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 So SIP has been successful at attracting, besides Chinese entrepreneurs, also 
overseas Chinese and some Singaporean entrepreneurs. Moreover, these entrepre-
neurs have started to become embedded in SIP, perhaps because of its improving 
R&D capabilities or because of personal attachment to the place and community. 
In the early 2000s, start-up fi rms tended to stay in SIP only as long as incentives 
lasted (about 2 or 3 years), immediately moving to innovative clusters in Shang-
hai, Beijing, and Shenzhen afterwards. As of 2012, entrepreneurs that start up a 
fi rm in SIP tend to stay there. Much harder, though, is to also attract and retain 
Western entrepreneurs to SIP. The few Westerners in SIP are mostly CEOs of 
existing companies such as branches of multinational companies, not entrepre-
neurs of start-up fi rms. But a recent initiative of SIPAC may provide a fi rst avenue 
for tapping into Western entrepreneurial talent, namely Israel SIP. 

 Israel SIP is a long-term cooperation program between SIPAC and Israeli 
fi rms and VC investors. SIPAC specifi cally focused on Israel as its fi rst West-
ern cooperation partner for entrepreneurship and investment because it believes 
Israel is a good role model of a start-up–based innovation system. Except for 
Silicon Valley and Israel, there are few innovation systems that really revolve 
around start-up entrepreneurship fuelled by VC investment as the major way for 
implementing innovations. Much more common are systems in which large fi rms 
use their fi nancial clout to innovate and renew their knowledge base. Since SIP 
has the ambition to base its future development on start-up entrepreneurship, it 
decided it could benefi t from cultivating close relations with Israel and use it as 
a development model. 

 Israel SIP is not a physical fi rm cluster but an organization that includes Israeli 
fi rms and investors who intend to cooperate with SIP in the long run. While the 
benefi ts for SIP are obvious, Israeli actors also benefi t from this cooperation. Israel 
is a country with strong R&D capability and highly innovative industry. Moreover, 
through close contacts with Silicon Valley (Saxenian 2006), Israel has developed 
the institutions and infrastructure needed to generate and nurture start-up fi rms and 
spin-offs. Most importantly, it has an active community of VC investors able to 
identify and nurture start-ups with high potential. However, Israel faces chronic 
land and resources shortages, and international political tensions further limit its 
attractiveness as an R&D and manufacturing location. By creating strong bonds 
with SIP, Israeli fi rms gain the land and resources they need besides also gaining 
access to the growing Chinese market, while as a strategic partner of SIP they 
can also expect priority treatment. This resembles the interests small but highly 
developed Singapore had to establish its long-term bond with Suzhou in the 1990s. 

 The main thing SIP hopes to learn from Israel is VC investment. In the 1990s, 
China, still in the process of economic transition, had essentially no experience 
in VC investment. An important early model for capitalist economic structures 
was Taiwan. The ‘godfather of Taiwanese VC’, Wang Bai Yuan (director of the 
Taiwanese Venture Capital Association, TVCA), is originally from Suzhou and 
told Suzhou offi cials that he wanted to do something for his old hometown. They 
decided to set up a VC fund in SIP according to the model of TVCA named China-
Singapore Suzhou Industrial Park Ventures Co. (CSVC). CSVC and TVCA did 
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some VC projects together so that CSVC could learn the Taiwanese working 
style, and afterwards CSVC went on to set up more VC funds in Suzhou. In 2010, 
their expertise was used to set up the Guochuang Fund of Funds (FOF). This is 
a large (its starting capital was about $10 billion) fund that only invests in other 
funds, which then use their capital to make angel and VC investments in innova-
tive start-ups. Guochuang FOF is registered in SIP and invests a signifi cant part 
of its funds there, though its market encompasses all of China. Most of its money 
originates from the Chinese government or state-owned banks. 

 The Fund of Fund works by taking a 30 per cent position in other VC funds, 
leaving 70 per cent for private investors to contribute. Much of this 70 per cent 
is provided by cash-rich Chinese fi rms (e.g. Huawei) but also wealthy individu-
als, including some returned overseas Chinese. In case of losses, the FOF takes 
the fi rst hit, creating a buffer to protect private investors. The goal is to convince 
private investors to join the relatively risky early-stage VC, thereby leveraging 
government funds and giving private investors a chance to learn and build up 
experience. The fund mostly invests in ICT, Biotech, and Nanotech start-ups. 
These fi rms tend to start from scratch rather than as spin-offs from an existing 
company, which means larger investments are needed and the risk level is higher. 
So far the government is still the only party willing to take the risk of angel VC, 
while the private VC community limits itself to second-round and later-stage VC. 
Some local angel investors have emerged, but they still lack professionalism. For 
example, they impose all sorts of conditions on the start-up fi rms they invest in 
(‘if you do not launch your product within 1 year or become profi table within 
3 years, all investments must be paid back immediately’), which is bad practice 
and hinders the development of start-ups. On the other hand, very large sums of 
money are available for (less-risky) later-stage investments, but so far too few 
investment opportunities are available, and what is really needed is angel invest-
ment and second-round VC. Currently angel and second-round VC still fully 
depend on government funds, but it is hoped that a VC community will emerge 
that will share this burden. A fund that already takes part in relatively risky VC 
is the Israel–based Infi nity Investments, which is a member of Israel SIP. Infi nity 
mostly invests in Israeli companies but also in other start-ups in SIP. Its funds 
originate partly from the Chinese government, but a majority is supplied by the 
international Jewish business community. 

 Besides organizing VC investment funds, SIPAC also tries to nurture start-up 
fi rms using its park-in-a-park clusters. It is common for science parks to create 
start-up incubators to add value to their start-up support policies, but the SIP park-
in-a-park clusters are a very elaborate form of this. Within the Dushu Higher Edu-
cation Town, clusters have been developed focusing on specifi c industry sectors, 
including Biobay for the biotech sector and Nanopolis for the nanotech sector. It 
is hoped that by housing start-up fi rms in incubators in close proximity to research 
and education institutes with a similar specialization, these start-up fi rms will 
benefi t from knowledge spill-overs and have the fi rst pick of graduates trained in 
their fi eld. When start-ups that begin from scratch are facilitated in this way, the 
high risk of investing in them may be somewhat reduced. 
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  Table 5.1  SWOT analysis of success factors, challenges, and policy responses for 
Suzhou Industrial Park 

   Strengths  
 • Reliable and distinguishing institutional 

environment 
 • Deep university–industry collaboration in 

HR development 
 • Government VC through the Fund of Funds 

  Weaknesses  
 • Dependence on attracting 

innovative start-ups from outside 
rather than local development 

 • Holdovers from its industrial era 
hamper upgrading to a science city  

   Opportunities  
 • Returning overseas Chinese are developing 

a strong community 
 • Continued support from Singapore helps 

the upgrading process 
 • Israel as model of start-up entrepreneurship 

  Threats  
 • Rising wages may outpace SIP’s 

upgrading process 
 • Loss of distinctive status and 

priority policies 
 • Unstable Chinese real estate market  

 5.6 Conclusions 
 In this chapter, Suzhou Industrial Park has been analysed as an upcoming urban 
innovation system. The development of SIP has been traced from its origins as 
an industrial park focused on manufacturing to its current status of a science city 
under development. It was found that SIP very recently made its shift to innova-
tion and R&D but has already made signifi cant progress in terms of patent output 
and other knowledge performance indicators. 

 Several key features have been identifi ed that show both the strengths that 
underpin the increasing innovation performance of SIP as well as the challenges it 
still needs to overcome. The strengths and weaknesses of SIP, besides opportuni-
ties and threats for its future development, are summarized in   Table 5.1  . 

  The fi rst key strength of SIP is its institutional environment. While reliable and 
supportive local administration is an important asset for any innovation system, 
it is the single most defi ning characteristic and key selling point of SIP. The 
uncertainty and mixed reputation of China’s institutional environment created 
an opportunity for SIP to attract investors by offering transparency, reliability, 
and a service-oriented administration. To instil these values, SIP’s Singaporean 
founders have spared no expense to train all SIP administrative personnel in its 
‘software transfer’ project, inviting hundreds for training courses at Singaporean 
state ministries and public institutions at the highest level. Examples of SIP’s 
institutional environment are planning stability (the park’s zoning and design 
plans are strictly carried out), a transparent and corruption-free environment of 
‘Singapore quality’, and a comprehensive SME Service Center in which tenants 
can complete all their administrative duties (registration, tax payment, etc.) in a 
‘one-stop shop’, besides enjoying many additional services (e.g. help with fi ling 
patents). 

 A second strength and distinctive feature of SIP is the deep university–industry 
collaboration for human resources development. To ensure a suffi cient quality and 
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quantity of human resources, SIP has attracted 23 university departments with a 
focus on science and engineering majors. These universities are located next to 
biotech, nanotech, and other specialized fi rm clusters that include start-up incuba-
tion facilities. Colleges of vocational education are even more tightly integrated 
with local industry. For example, the local SIP Institute of Vocational Technology 
(SIPIVT) supplies graduates ‘on order’ to key SIP–based fi rms such as Samsung 
according to their specifi cations and receives expensive industrial machinery for 
training purposes in return (e.g. equipment for training in semiconductor produc-
tion donated by Samsung). 

 A third source of strength is the pro-active role of the Chinese government, 
helped by both Taiwanese and recently also Israeli development models, in kick-
starting the development of VC funding. To compensate for a paucity of venture 
capital, a Fund of Funds has been set up by the Chinese government to fund VC 
funds (up to 30 per cent, leaving 70 per cent for private investors to contribute), 
which in turn provide seed funding to innovative start-up fi rms. Moreover, incen-
tive programs have succeeded to attract about 1,500 overseas Chinese researchers 
and entrepreneurs to return to China and set up their research teams or innovative 
start-ups in SIP. 

 Several opportunities were identifi ed that can further strengthen the develop-
ment and innovation performance of SIP in the near future. First, the returning 
overseas Chinese that have been attracted to SIP are starting to develop a strong 
sense of community. They may prove to be vital for the upgrading of SIP into inno-
vation and the development of new industry sectors, since they are both highly 
qualifi ed (many have a PhD degree and working experience at leading innovative 
companies) and also entrepreneurial, as many of them have set up innovative 
SMEs in SIP. However, SIP still faces the question of how it can develop this 
‘bachelor community’ into a thriving community consisting not only of entrepre-
neurs but also their partners and children. 

 Another opportunity is provided by the continued strong bond of Singapore 
with SIP. Even though the development process has not always been smooth, and 
even a major confl ict broke out between SIP’s Singaporean founders and their 
partners in Suzhou, SIP can still count on continued attention and support from 
Singapore. A recent example is the research institute of the National University 
of Singapore (NUSRI), which is one of the fi rst university departments at SIP 
to actually be willing to invest in the knowledge base of SIP and supply it with 
start-up entrepreneurs. Moreover, there may be the potential for SIP to develop a 
similar long-term partnership with Israel, which has become a source of fi rms and 
VC funding as well as being a development model for a start-up based innovation 
system. 

 SIP also faces a number of challenges, of which the two most pressing are the 
following. First, so far SIP has only been able to attract innovative start-ups 
from outside rather than creating them locally. SIP, much like its development 
model Singapore, has so far depended on attracting entrepreneurs and innovative 
SMEs from elsewhere, especially overseas Chinese working in Silicon Valley. 
In other words, the ‘spark’ of the innovation happened in a different innovation 
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system rather than within SIP itself, and SIP’s role is limited to nurturing an exist-
ing business idea. To really become a sustainable innovation system, SIP should 
become a place of cutting-edge research in which innovation breakthroughs and 
serendipitous meetings of minds lead to the creation of new ideas. So far the level 
of scientifi c research at SIP and the entrepreneurial culture in China have not 
reached this level yet. 

 Second, the transition to a science city is hampered by holdovers from SIP’s 
past focus on industrial manufacturing. SIP did not start as a science park but rather 
as a location for low-cost manufacturing outsourced by multinational companies. 
As SIP is making a transition from industry park to science city, it needs to over-
come the brand image of a factory zone as well as deal with existing tenants that 
do not fi t the new profi le of a science city. Low-tech manufacturers who have 
purchased land at SIP at relatively cheap prices early in the park’s development 
are reluctant to make way for more innovative fi rms, since relocation is costly and 
rising land prices make SIP land a lucrative investment they are keen to hold on to. 
However, SIP’s transition to a science city is helped by the fact that from the start, 
the park was planned according to high-quality specifi cations. Expensive invest-
ments in the attractiveness and effi ciency of SIP’s infrastructure, natural environ-
ment, and amenities (including the state-of-the-art Suzhou Culture and Arts Centre 
opened in 2007) are now paying off as they help the park attract residents and even 
tourists and make SIP an attractive location for conferences and expositions. 

 Finally, two threats are identifi ed that may pose a problem to SIP in the near 
future. First, as SIPAC realized in the early 2000s, rapidly rising wage levels are 
changing the competitiveness of China, and especially the Yangtze River Delta 
in which SIP is located. Low-cost manufacturing, still a substantial part of SIP’s 
industrial profi le, is likely to relocate to less developed regions in China or other 
emerging economies. While SIPAC responded to this challenge by quickly rolling 
out a strategy of upgrading to innovation and R&D, it would still be threatened if 
Chinese wages rise too fast before SIP had a chance to fully settle in its new role 
as a centre of innovation. 

 Similarly, while SIP enjoyed priority treatment and special economic status in 
its early days, these have now become more or less ubiquitous in China. More-
over, the special institutional features of SIP (notably the one-stop-shop SME Ser-
vice Center) have by now been adopted by other Chinese industry parks and no 
longer give SIP a unique selling point. SIP will have to fully develop its new sell-
ing points, namely world-class research capabilities and human resources, before 
the loss of its prior distinctive features makes it lose competitiveness in the highly 
competitive Chinese market. 

 Lastly, an issue that is still evolving and won’t be discussed here in detail is 
the Chinese real estate market. Many observers argue that the quickly increas-
ing real estate prices in China in fact constitute a bubble, which may burst in the 
near future. SIP’s large-scale rollout of residential spaces as well as its ambi-
tious building program of offi ce towers and entertainment facilities around Jinji 
Lake could be conceived of as being a part of this unsustainable property bub-
ble. Measures taken by SIPAC to limit the purchase of apartments by investors 



Suzhou Industrial Park 165

(which drives up prices and leads to large numbers of uninhabited apartments) 
may limit the damage to SIP in the event that an actual real estate bubble has 
emerged. 

 Notes
1 Therefore, in the remainder of this chapter, statistics refer to the entire SIP city district. 
 2 As the criteria for granting patents are substantially different in China, the absolute pat-

ent output cannot be compared with European regions. 
 3 This is the potential investment capital, not the actually invested VC. 
 4 Besides these, some other clusters can be distinguished in SIP, though some are less 

clearly delineated. North of Jinji Lake, an eco-industrial park is being developed for the 
sustainable technology sector. Moreover, more organically grown clusters in the automo-
tive sector, electronics manufacturing sector, and pharmaceutical sector can be identifi ed. 
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 6.1 Introduction 
 This chapter formulates conclusions by comparing results from the three case 
studies. In the frame of analysis in  Chapter 2 , we introduced the set of character-
istics and contextual factors that, based on the literature, we expect to be of prime 
importance for understanding the innovation performance of urban innovation 
systems. In the present chapter, we compare these expectations with the empirical 
fi ndings presented in  Chapters 3  through  5 . 

 This discussion is structured along six themes: fi rm capabilities and leader fi rms 
(section 6.2); higher education and research (6.3); talent attraction (6.4); place brand-
ing (6.5); entrepreneurship (6.6); and the institutional environment (6.7). Within each 
of these themes, we try to answer to what extent our empirical fi ndings match with 
or differ from the theoretical expectations concerning the factors that infl uence inno-
vation system development introduced in  Chapter 2 . Moreover, for each of these 
themes, we identify the policy approaches implemented by actors in our three case 
regions as they try to strengthen and manage the innovation systems they are part of. 
In section 6.8, we address a seventh theme that emerged during our empirical study 
but has not been studied yet in detail: the trend towards a new, more  urban  planning 
orthodoxy. The fi nal section (6.9) presents 10 recommendations for policy makers 
and other actors involved in the development of urban innovation systems. 

 6.2 Firm capabilities and leader fi rms 
 The fi rst set of key characteristics (as proposed in the frame of analysis) is related 
to the mix of constituent fi rms and their capabilities. Below, we discuss the dis-
tinction between cities dominated by endogenous (‘home-grown’) fi rms and those 
in which fi rms with external origins are dominant. Second, we analyse the role of 
leader or anchor fi rms; and third, we discuss the relevance of dynamic capabili-
ties (knowledge exploration, absorption capacity, and exploitation) and the fi rm’s 
relative standing within local and global networks. 

 Development factors 

  Endogenous versus exogenous origins.  Does it matter if the region is dominated 
by home-grown fi rms or by foreign ones? We note differences between, on the 

 6   Synthesis and conclusions 
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one hand, Eindhoven and Kista and, on the other hand, Suzhou Industrial Park. 
The growth of the Eindhoven innovation system can largely be attributed to the 
growth fi rst of Philips and then of its suppliers, its spin-offs (most prominently 
ASML), and fi nally the suppliers of its spin-off fi rms. Nearly all these fi rms can be 
described as Dutch fi rms with strong roots in Eindhoven or its immediate vicinity. 
Over time, some of these fi rms have become international players, but there is 
little sign that these MNCs are losing their strong functional and emotional bonds 
with the Eindhoven region. Recently, fi rms from other parts of the Netherlands as 
well as from abroad have moved to Eindhoven, adding some exogenous fi rms to 
the still largely endogenous mix. Kista’s development differs from Eindhoven’s 
in that from the start, a signifi cant number of fi rms have had external origins. 
However, Ericsson quickly set itself up as a local anchor fi rm, much like Philips 
in Eindhoven, and went on to produce spin-off fi rms, most of which also located 
in Kista. Both endogenously created fi rms and fi rms attracted from outside of the 
region continue to play important roles in the further growth of the Kista innova-
tion system. 

 Both Eindhoven and Kista have benefi tted from hosting endogenous leader 
fi rms with a strong bond to the region. Firms such as Philips and Ericsson, and 
more recently also ASML, have invested deeply in their respective regions and 
helped set up much of the hardware and orgware of their innovation systems. 
However, these bonds should not be taken for granted. They may weaken in the 
future depending on the fortunes of the fi rms themselves and on the extent to 
which their home regions remain attractive locations. Both Philips and Ericsson 
have already gone through periods of severe downsizing and have partially relo-
cated out of their home regions. Besides issues such as the supply of specialized 
labor (see section 6.3), demand-side factors may play a key role in assuring the 
attractiveness of the region in the future. From the start, the Swedish domestic 
market has been favorable to the development of Kista, with ample early adopters 
for high-tech products both among end users and the government and military. 
Current initiatives such as the Mobile Life Centre promise to add to these demand 
factors by creating a living lab environment for local fi rms to test and enhance 
their newest products. For Philips and its major offshoot ASML, the local market 
has been less important, but recently Philips started taking steps to create a stron-
ger connection to local users. It is establishing strong relations to local hospitals 
to gain valuable feedback on its newest medical electronic products, and the fi rst 
initiatives have been launched to turn the Strijp S design district into a living lab 
for Philips lighting products. 

 Suzhou Industrial Park (SIP) forms a sharp contrast in that it started with hardly 
any endogenous fi rms, relying instead on attracting foreign MNCs to set up manu-
facturing subsidiaries within the park. While Kista and especially Eindhoven also 
started with a signifi cant share of manufacturing activities, some of them low 
tech, they early on also became key locations for R&D, at least for their anchor 
tenants. In SIP, after about 20 years of development, this upgrading process is still 
in a very early stage. Moreover, the rise of knowledge-intensive activities in SIP 
is again led by the attraction of fi rms, especially start-ups and SMEs, from outside 
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of the park. A large-scale effort is now under way to kick-start the endogenous 
generation of start-up fi rms. 

 As a consequence of the exogenous character of most constituents of SIP, the 
strength of functional and emotional bonds of key fi rms to SIP is likely to remain 
limited in the near future. However, some fi rms, in particular Samsung and Hita-
chi, have to some extent started to behave as leader fi rms. They have stimulated 
some of their supplier fi rms to follow them in setting up branches in SIP, and 
recently they and other large fi rms have started to invest in the local education 
infrastructure of SIP (particularly vocational education). Either the endogenous 
generation of new fi rms or the embedding of constituent foreign branches may 
endow SIP with leader fi rms in the future and gradually change the exogenous 
character of its key tenants. In terms of demand-side factors, SIP originally had 
little to no relationship with its hinterland, starting as a manufacturing location for 
MNCs catering to mostly Western consumers. With rising income levels in China, 
domestic consumers of high-tech products may start to play a more important role 
for SIP fi rms in the near future. 

  Dynamic capabilities.  Another important development factor is formed by the 
dynamic capabilities of constituent fi rms. A survey and/or network analysis would 
be needed to fully evaluate the dynamic capabilities of the fi rms in the three case 
studies, but some preliminary observations can be made. In the cases of Eindhoven 
and Kista, again, the role of the leader fi rms appears to be important, as their char-
acteristics and peculiarities have had long-term consequences for the development 
of their respective innovation systems. In Eindhoven, Philips has long followed a 
policy of extensive investments in a wide variety of R&D projects, leaving it with, 
at one point, the world’s largest R&D lab (NatLab) and with patents in a variety 
of product sectors. However, poor connections between its research and business 
departments meant that exploitation was limited, and instead this rich knowledge 
base gave rise to high rates of spin-off formation. While ultimately of limited use 
for Philips itself, it allowed a company town to grow into a reasonably diverse 
innovation system. Increasing competitive stresses have since caused Philips to 
change its attitude of favouring knowledge exploration over exploitation, and cur-
rently it does not appear to be typical anymore for other Eindhoven fi rms. For 
example, ASML has a sizable R&D budget, but targets it at a narrow range of 
relevant sectors in which it is confi dent that knowledge exploitation is feasible. 

 Kista has had a different experience. Leader fi rm Ericsson has historically had 
a clear focus in its R&D spending, limiting the range of industry sectors in which 
it has generated spin-off fi rms. From the start, the Kista innovation system has 
also included branches of major international fi rms, such as IBM and Intel, which 
helped to shape its development. However, their Kista branches also tend to focus 
narrowly on those sectors the innovation system is most renowned for and there-
fore strengthen its narrow specialization. Based on the literature on the impact of 
sector structure discussed on  Chapter 2 , it is expected that this narrow specializa-
tion puts a limit to the absorption capacity of the Kista innovation system for new 
knowledge, excluding all but a narrow range of research fi elds from the attention 
and grasp of its fi rms. 
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 Another aspect of dynamic capabilities, besides the ability for knowledge 
exploration and exploitation, is access to international networks. In this respect, 
Eindhoven and Kista show a clear similarity. The leader fi rms of both regions 
were ‘born global’, quickly connecting to markets and knowledge far beyond 
the home region. Because of their strong embeddedness within their respective 
regions, they have gone on to form gateways through which other local fi rms 
could access external sources of knowledge and market information. This is also 
visible in Philips spin-off ASML, which inherited extensive access and credibility 
from its parent company and has gone on to assist its own local partners to also set 
up extra-regional linkages. ASML actively helps suppliers in the region fi nd other 
clients through its global network. While this reduces the monopsony (single-
buyer) power of ASML, it increases the stability of ASML’s strategic suppliers 
and hence reduces risks of supply interruptions. 

 Finally, in SIP, dynamic capabilities and international network access are 
growing from a much smaller base, as its major fi rms are still in the process of 
upgrading from dependent manufacturing locations to more knowledge-intensive 
operations. Most R&D activities, with few exceptions, are still limited to market 
localization and product testing. However, SIP has recently attracted a sizable 
number of innovative SMEs, which are likely to signifi cantly change its character 
in the future. While it’s still too early to tell how these young fi rms will develop, 
they share features that could make them highly capable in knowledge explora-
tion and exploitation. Most are headed by researchers with experience both in 
academia and in start-up entrepreneurship. Moreover, their founders tend to have 
strong international connections, especially to Singapore and the United States. 
These networks are likely to help them access external markets and sources of 
investment capital. It is an open question what extent these global network link-
ages also constitute  knowledge  networks, as access to external knowledge sources 
may be weakened by their relocation to SIP. 

 Policy approaches 

 There is a limit to the extent to which policy measures can be deployed to address 
weaknesses in fi rm capabilities, as they are closely related to internal strategic 
decisions taken within private fi rms (e.g. the decision to limit investment in 
knowledge exploration). However, indirect policy approaches are feasible that 
target the sector distribution within the region, for example, to combat over-
specialization within a single industry sector. In this way, the absorption capacity 
of the innovation system as a whole is enhanced without having to interfere in 
fi rms’ internal decision making. While Kista is the most specialized of the three 
case studies, there is little sign that this is perceived as a limitation and vulner-
ability for the innovation system, and no concrete policy measures have been 
identifi ed to this end. 

 In Eindhoven, which is less specialized than Kista but still retains a relatively 
dominant high-tech systems and materials sector, explicit policy attention has 
been aimed at stimulating diversifi cation. Small but growing ICT and design 



Synthesis and conclusions 171

sectors are now emerging, both starting from private initiatives but being spurred 
on by policy intervention. Both sectors have benefi tted from start-up incuba-
tion initiatives, though so far this has tended to generate large numbers of small 
fi rms, with few continuing to grow to a signifi cant size. For the ICT sector, a 
very expensive and complex project called Kenniswijk was rolled out, but with 
few visible results. The equally large-scale and ambitious project for the design 
sector, the development of design hub Strijp S, appears to be more successful 
in raising awareness for the fl edgling sector, especially through frequent well-
visited events. 

 6.3 Higher education and research 
 Another key set of actors mentioned in the frame of analysis is formed by the 
institutes of higher education and research (here referred to as universities). 
Universities play an important role in urban innovation systems. As education 
institutes, they are prime attractors of talented young individuals and trainers of 
professionals. As research strongholds, they may develop partnerships with com-
panies in the system to conduct pre-competitive collaborative R&D or more mun-
dane contract research, which may help make the companies in the system more 
innovative. Also, universities can be a source of new business ventures when aca-
demics or students start their own science-based businesses (discussed in section 6.6). 
And fi nally, universities can play the role of  animateur,  contributing to the con-
nectedness and organization capacity of the innovation system. 

 Development factors 

 Most interviewees in the three case studies indicate that the prime role of the uni-
versity is to attract talented young people and provide them with skills relevant 
to the local industry. The high-tech clusters in Eindhoven and Stockholm would 
cease to prosper without the new infl ux of talent. In Suzhou, during the early 
days of the industrial cluster development, there were no universities. But when 
the area upgraded towards an innovation hub during the last decade, companies 
felt a need to have reputed universities nearby, primarily as a source of new tal-
ent. Currently, about 24 university branches (mostly foreign) have opened up in 
the area. 

 Most companies consider the research function of universities less important. 
In each urban innovation system we studied, only a limited number of high-tech 
fi rms (mostly large ones) are engaged in substantial collaborative research pro-
grammes with the university, and university research is not primarily locally 
(or regionally) oriented. Typically there is a long road (if any) between basic/
fundamental research and commercial application.  1   Smaller, science-based fi rms 
tend to have research connections to the university at which the owner obtained 
his or her PhD (not necessarily the local university). This was especially evident 
in the case of Suzhou and, in particular, in start-ups with an ongoing bond with 
the National University of Singapore. Finally, in all of our cases (in contrast to the 
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situation in some successful US universities), there is very little labour mobility 
between business and academia. This is widely seen as a problem. 

 Policy approaches 

  Aligning business and academia.  Evidently, the chance of a productive marriage 
between business and academia in the region is higher when both work in the 
same (technology) fi elds or specialisations and when fi rms have the ‘absorptive 
capacity’ to use and exploit the knowledge developed in the university. What poli-
cies would help to improve this strategic connection when universities are fully 
independent and free to choose their own research and education directions? We 
identifi ed four types of interventions: (1) put university and business physically 
together in the knowledge hot spot; (2) promote staff exchange between the two 
systems; (3) attract universities from outside that neatly fi t the interests of the 
industry; and (4) create dedicated platforms/organisations where university and 
business collaborate. 

 In Eindhoven, there is a long and continuing tradition of industry–university 
alignment based on the Philips culture that dominated the innovation system for a 
century. Philips always had a signifi cant infl uence at the university, with leading 
Philips researchers holding university chairs, ensuring a strong connection between 
industry interests and university research. Over time, the TU/E became less depen-
dent on Philips, but it continued to be perceived (and to perceive itself) as a uni-
versity in service to local industry. In Stockholm and Suzhou, a different dynamic 
was at work. In Stockholm, the answer was to increase physical proximity: the city 
managed to convince the universities to relocate their IT departments and faculty 
from the city centre to Kista, where the IT industry – led by Ericsson – began to 
agglomerate. Physical proximity made it easier for students to take internships in 
Kista companies and for companies to spot talents and develop partnerships. The 
universities helped the area obtain a global reputation as an IT hot spot. At the time 
of writing, the area hosts about 7,000 students. In Suzhou, companies were in the 
lead: they were invited to formulate their need for competences, and the SIP man-
agement lured universities from abroad to meet this demand. 

  Platforms.  A common way to bring academia and business together is by 
creating platforms and institutes for university–company collaboration. In Eind-
hoven and Stockholm, the key decision makers from academia and business 
meet each other at strategic ‘Triple Helix’ platforms (Brainport and Electrum 
Foundation, respectively), where they discuss strategic directions and fi nd solu-
tions for bottlenecks for the region and commit themselves to common agen-
das. On the operational level, there are organisations in which academics and 
companies work on common projects. Eindhoven has its Holst Centre, where 
companies and academics (not only from Eindhoven) develop innovations, 
typically in the pre-competitive stage. It has a partnership model with industry 
and academia based around shared roadmaps and programs. It has more than 
180 employees from 28 nationalities and a commitment from close to 40 indus-
trial partners. PhD topics are defi ned in collaboration with the three technical 
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universities in The Netherlands (Delft, Eindhoven, Twente), and many master 
and PhD students from these universities are working on the technology pro-
grams at Holst Centre. Industry partners may benefi t from (commercially inter-
esting) breakthroughs of fundamental research; in return, the universities get 
market insights and can draw on the experience of the industrial partners to help 
focus their research activities. 

 A prime example from Stockholm is the Mobile Life Centre (MLC) in Kista, an 
institute in the area of mobile services. It is a joint venture of several large fi rms 
(including Ericsson, Microsoft, Nokia, and IKEA) and the universities KTH and 
Stockholm University. It is 33 per cent funded by the state research investment 
agency VINNOVA and 67 per cent funded by its industrial members. Research 
undertaken is by and large pre-competitive, providing input into the long-term 
R&D efforts of all partners involved but not usually leading to immediate appli-
cations, which fi rms prefer to develop in-house. When MLC research does lead 
to practical IPR, complicated negotiations about the ownership of this IPR are 
avoided with the simple rule that all partners have equal rights to all IPR resulting 
from MLC research. 

 The cases of Eindhoven and Stockholm illustrate that collaboration between 
industry and academia can be very fruitful but seem to work only with substantial 
public funding. Active interventions are necessary. They also show how diffi cult 
it is to involve smaller companies: typically, the large MNCs have more absorp-
tive capacity to collaborate with universities and benefi t from these institutions. 

 6.4 Talent attraction 
 Besides the mix of actors and their interactions, the frame of analysis also pro-
posed that a strong urban innovation system should be able to attract and retain 
talented people, thus safeguarding the competitiveness of fi rms. Talented people 
play a crucial role in the development of successful innovation systems. Regions 
with a high innovation performance are able to attract and retain talents fi rst and 
foremost because they provide access to opportunities in employment and edu-
cation. But also the quality of the living and working environment and (urban) 
amenities are relevant factors of attraction. 

 Development factors 

 In all three case studies, interviewees emphasize that the attraction and reten-
tion of talent is a key challenge to be addressed. Surveys among (international) 
knowledge workers in Eindhoven fi nd that professional and academic opportuni-
ties are the most important reasons to come to Eindhoven, while amenities such 
as the natural environment or cultural facilities do not seem to play a major role. 
The attractiveness of the living and working environment does play an important 
role in Kista, but in a negative sense. The immediate vicinity of Kista is gener-
ally not perceived as an attractive living area, as it lacks any but the most basic 
urban amenities. Moreover, the surrounding Järva area has a reputation for ethnic 
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segregation and safety issues and is hence not considered as a possible living 
place by most knowledge workers employed in Kista. This leads to long commut-
ing times for knowledge workers employed in Kista, and fi rms indicate that this 
sometimes hinders their recruitment of specialized workers. 

 The case of Suzhou Industrial Park again shows a very different picture, with 
very few respondents indicating that the attractiveness of the living environment 
is an important factor in the attraction of talent. This may be explained by the fact 
that Suzhou is located in a transition country, in which workers may have differ-
ent priorities than those in advanced industrial countries. The availability of good 
job opportunities coupled with a relatively accessible housing market (compared 
to similar high-tech industry zones in cities such as Shanghai and Beijing) is per-
ceived as more important than natural or cultural amenities. Given the variety in 
experiences with the role of the environment in attracting talent, an equally broad 
range of policy measures related to environmental attractiveness was found in the 
three case studies. 

 Policy approaches 

  Attracting universities, research institutes, and fi rms.  Interviewees indicate that 
universities, research institutes, and (large) fi rms play a critical role in attracting 
talented people and ensuring that they acquire the skills and knowledge needed in 
local industries. This can be realized through education, participation in research 
projects, and job experience. The question is now if cities can steer this process 
of attracting ‘talent attractors’. The answer is ‘yes, to some extent’. In Eindhoven, 
the development organisation managed to convince TNO Industry (a national 
research institute founded by the Dutch government) to move its activities to the 
campus of TU/E, hiring former employees of Philips who might otherwise have 
left the region. The development of Kista would have been less successful without 
the pressure of the Swedish government on two Stockholm-based universities 
to move their ICT and electronics-related departments to this area in the 1980s. 
More recently, Suzhou Industrial Park succeeded in acquiring around 24 uni-
versity branches (mostly foreign) in the transition from an industrial cluster to 
an innovation hub. In response to an increasing need among companies to have 
reputed universities nearby, primarily as a source of new talent, the SIP adminis-
tration stimulated universities to settle down by offering them 5-year rent reliefs. 

  Attracting (international) knowledge workers.  Another way to attract talent is 
by developing specifi c programmes, facilities, or incentives targeting (interna-
tional) knowledge workers. The aim of these interventions is to create an envi-
ronment that takes away all kinds of barriers for (returning) migrants from other 
regions or other countries. With this objective in mind, the City of Eindhoven 
invested in a high-quality international school. Also, the development of Strijp S, 
with innovative living concepts such as the Condotoren, fi ts in a strategy to make 
the city more attractive for this specifi c group. In this area, they want to develop 
apartments and services that are tailored to the needs of the future residents, which 
are expected to include a large share of international knowledge workers. 
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 In Suzhou, the attraction of international knowledge workers is high on the 
agenda. While so far it has been diffi cult to attract Western knowledge workers 
and entrepreneurs, the park has seen a large infl ux of talents from the overseas 
Chinese community. The main policy for attracting them is through the 1,000 
Talents Programme. Entrepreneurs and researchers are offered subsidies or VC 
investments if they relocate to SIP. Incentives are offered in the fi rst 2 years in 
the form of lump-sum relocation compensation and assistance in fi nding suitable 
housing and arranging tax and other legal issues. In case returnees arrive with 
their families, advice is offered on fi nding good education for the children. In 
the interviews, returnee entrepreneurs say that what mattered most for them were 
the VC investments offered through the 1,000 Talents Programme, while other 
fi nancial incentives and subsidies did not play a role in their relocation decision. 
Moreover, very few of them arrive with their wives and families. 

  Improving international accessibility.  An important condition for interna-
tional knowledge workers is international accessibility. In all three case stud-
ies, we observe local policy initiatives to improve the connection between 
the innovation system and the nearest international airport (Amsterdam 
Schiphol Airport, Stockholm Arlanda Airport, and Shanghai Pudong Airport, 
respectively). The accessibility of Kista Science City, for example, has been 
improved with the extension of a commuter train connection to Arlanda air-
port. In the two other case studies (Eindhoven and Suzhou), local policy mak-
ers are putting pressure on decision makers on a higher level (the national 
government, national railways, etc.) in order to realize more frequent and/or 
faster connections. 

  Improving the infl ow of talents from the commuter region.  Talents can be 
attracted from abroad but also from within the commuter region of the urban 
innovation system. The ability to attract talents from the region depends, for one 
thing, on the accessibility of the innovation hot spots. Suzhou Industrial Park and 
Kista Science City benefi t from good connections with neighbouring cities such 
as Suzhou and Shanghai and Stockholm, respectively. Another relevant factor is 
the infl ow of talents from local universities and schools. This infl ow is partly 
dependent on demographic factors (natural growth) but also on the popularity of 
technical studies and jobs among young people. Particularly in Europe – where 
the transition to a services-based economy has progressed much further than in 
China – regions are struggling with a decreasing interest in ‘technical careers’ 
among high school graduates. In Kista, the Electrum Foundation has antici-
pated this threat by organizing ‘Future Friday’, an annual event that promotes 
ICT majors to prospective students (drawing about 1,000 visitors every year). 
Moreover, they convinced engineers and entrepreneurs from Kista–based fi rms 
to make regular visits to secondary schools in the Järva area and to organize site 
visits. Also worth mentioning here is the Digital Art Centre, an interactive space 
for exhibitions, meetings, and workspaces in which artists, researchers, and fi rms 
from both Kista and elsewhere can showcase their work. In this way, the technol-
ogy and research results developed at Kista can be made visible to a wider audi-
ence in an accessible and inspiring way. 
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 6.5 Place branding 
 An aspect closely related to the attractiveness of an urban innovation system 
(e.g. for talents and fi rms) is its perception in the eyes of relevant target groups. 
An attractive system, whether its attractiveness stems from its employment and 
business opportunities or quality of the environment and amenities, only draws 
workers, entrepreneurs, and fi rms if its brand name or reputation refl ects these 
attractive characteristics. In all three cases, the brand of the innovation system 
was found to be very important. These brands are not logos or symbols; they are 
the accumulated reputation (‘having a good name’) of the system. The brand is a 
marker for quality, reducing risk for investors and helping build trust. 

 Development factors 

 Our case studies show that the good name or reputation of an urban innovation 
system exists as a network of associations in the minds of relevant stakeholders. 
These associations could be leading fi rms (Ericsson, Philips), cutting-edge start-
ups, high-quality universities (such as KTH – the Royal Institute of Technology), 
and other research institutes (such as the Philips Natlab), innovations, famous 
people, landmark buildings, previous experiences (SIP’s historical relation with 
Singapore), and other special characteristics of the area (such as the classical 
gardens and the historical town of Suzhou). Building a brand for an innovation 
system involves increasing the number of positive and fi tting associations in the 
minds of the relevant audiences. These associations cannot be artifi cial or superfi -
cial but need to be based on real developments. Next, these developments have to 
be communicated systematically to the relevant target audiences. 

 It is important to acknowledge the path dependency of place brands and that change 
is incremental. One of the lessons from the case studies is that the brand of an innovation 
system is to some extent path dependent. In the two European cases, it started with the 
relocation and growth of a major corporation (Philips in Eindhoven) and the location 
of two subsidiary companies of a major corporation (Ericsson in Kista). In the Chi-
nese example, the brand started to evolve with the agreement between Singapore and 
China to create an industrial park according to the ‘Singapore approach’. The precise 
loading of these brands has evolved over time. The path dependency does not imply 
that you cannot infl uence building the brand of an innovation system. However, it 
does set the margins for changing the brand, and the cases show that most changes 
are incremental. Only in case of big shocks to the system – such as the crisis in Kista 
around the start of the new millennium, the economic diffi culties in Eindhoven in the 
late 1980s and early 1990s, and the decision of Singapore to reduce its share in SIP – 
can change be more drastic. As said before, though, it is crucial to acknowledge that 
most changes in terms of building up a strong brand are incremental. 

 Policy approaches 

  Transforming a business location brand into a city (sub)brand.  An interesting 
policy approach is the ambition to develop the brand of a business location into a 
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city (sub)brand in the case of Kista and Suzhou. For Kista, it has even been sug-
gested to use Kista as the name for a much larger area (including a large part of the 
Järva area), but this was politically not feasible. However, the planners would still 
like to see spillover effects of the strong Kista brand to the surrounding areas. For 
Kista itself, the ambition is to be no longer seen as a science park but as a science 
city. Some of the plans and ambitions have already been discussed elsewhere in 
this chapter. This involves a major change in the brand of Kista. The Kista brand 
scores high on its business and technological reputation, but it is not perceived 
as a very attractive place to live. Kista needs to change physically to be able to 
make this shift in the hearts and minds of relevant audiences. This process could 
be helped by eye-catching projects, with the NOD as the chief accelerator of this 
brand change. 

 In the Suzhou case, SIP has been branded as a full-fl edged city (which fi ts the 
reality), not as an industrial park. However, the chosen brand name Suzhou Indus-
trial Park (SIP) creates confusion among target audiences, as it is clearly not an 
industrial park. Several discussion partners have suggested changing the name to 
Suzhou Innovation Park or Paradise. You could say that from the very beginning, 
the founders of SIP (Singapore and China) used a brand name people would nor-
mally associate with a business park. This is a strategic mistake that does not help 
the development of Suzhou’s brand at all. In Eindhoven, the situation is different. 
Eindhoven’s innovation system is not bound to one location but can be found 
on several locations in the city. There are important locations such as the High-
Tech Campus, but the brand is Eindhoven itself. In 2010, the city of Eindhoven 
decided to create a stronger focus in the city marketing and branding strategy 
and to develop the Eindhoven brand around technology, design, and knowledge. 
The reputation of Eindhoven in several high-tech sectors led to its election as the 
world’s Intelligent Community of the Year in 2011. 

  Developing a compelling story.  It is also evident from the cases of Eindhoven 
and Kista that building a brand is fundamentally developing a compelling story 
that grasps the essence of the innovation system and that can be told over and over 
again with small variations. More importantly, this story has to be credible and 
compelling, and local stakeholders need to be able to identify with that story and 
have experiences that fi t with the story. For example, the story of the crisis of Phil-
ips and DAF in the Eindhoven region and the joint response to become stronger 
in response to this crisis is an ‘evergreen’ that still can be heard from many stake-
holders. Additionally, many stakeholders will point to the widespread and effec-
tive local networks where stakeholders meet and get to know each other, leading 
to new innovations. Several studies have shown that this is really a strength, but 
it is also an achievement that so many stakeholders tell this story as well. In Eind-
hoven’s innovation system, many stakeholders are ‘singing from the same hymn 
sheet’. In the case of Kista, one can identify a similar pattern in which many 
stakeholders share the same ideas of Kista as an urban innovation system, and a 
growing number of stakeholders are also adopting the story of the needed trans-
formation from a science park to a science city. In Suzhou, we see some attempts 
to ‘rebrand’ Suzhou Industrial Park as a hot spot for innovation and R&D, replac-
ing the old image dominated by (low-cost) manufacturing industries. The SIP 
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Administrative Committee (SIPAC) is leading this process, but other stakeholders 
also tell the same story, promoting SIP also as an attractive place to live with bet-
ter environmental conditions and lower costs of living than in nearby Shanghai. 

 In the Dutch and Swedish cases, there are organizations – Brainport and its 
predecessors in Eindhoven and the Electrum Foundation and Kista Science City 
in Stockholm – that aim to strengthen the innovation system and at the same time 
safeguard and develop the brand. In both cases, these dedicated organizations have 
played a major role in developing the stories of Eindhoven and Kista. The brand-
ing strategies of these organizations do not rely on large advertisement campaigns 
or other traditional ways of brand communication in the mass media. These orga-
nizations lack the budgets to deploy such instruments and, more importantly, it is 
considered to be ineffective for their objectives. The storytelling about Eindhoven 
or Kista should primarily be done by third parties. These could be local ambas-
sadors (for instance, successful entrepreneurs and universities) but also by giving 
information and feeding the story to professional media and letting them tell the 
story as well. In Suzhou, the SIP Administrative Committee is the leading orga-
nization responsible for the brand. They started with a more traditional branding 
strategy by giving seminars and presentations, as awareness of SIP (which started 
from scratch rather than around a leader fi rm like Philips or Ericsson) was low at 
fi rst. As brand awareness increased, the focus of the branding strategy shifted to 
promoting the ‘park-in-a-park’ clusters (Biobay, Nanopolis, etc.), specifi cally to 
fi rms in their target industry sectors, setting up these sub-clusters as brand names 
in their own right. Also, most promotion now occurs through current tenants: if 
they know a supplier or peer company that is interested in relocating to SIP, a 
promotion team is sent to target this specifi c fi rm. 

 6.6 Entrepreneurship 
 Another key building block of urban innovation systems is entrepreneurship. 
High rates of new fi rm creation coupled with a supportive environment for start-
up fi rms allows the system to continually renew itself. Entrepreneurs identify 
and exploit valuable knowledge created at universities and research institutes 
and lead the regional economy into new industry sectors, preventing the region 
from becoming dependent on stagnating sectors. However, in each of the three 
cases studied, start-up entrepreneurship was a relatively problematic aspect of the 
innovation system’s development, and regional actors are still experimenting with 
policy interventions to strengthen it. 

 Development factors 

 The major problem, experienced in all three cases, was a lack of a well-developed 
venture capital community. Private angel investors are lacking in all regions, and 
government agencies fi ll this gap by providing small seed investments to promis-
ing start-ups. But after the seed phase, most start-ups require a much larger second 
round of VC before they are mature and stable enough to attract investments from 
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regular investors, and in this second stage, VC is too scarce in all regions studied. 
This problem by itself keeps start-up rates below their potential level in the three 
regions and pushes some entrepreneurs to leave the region and look for one where 
VC is more readily available. 

 Despite the shortage of venture capital, the Eindhoven region has produced 
a limited number of highly successfully start-up fi rms. The most important of 
these are spin-offs from existing fi rms, mostly notably Philips, which supports 
spin-off formation as part of its ‘open innovation’ strategy. A special feature of 
the Eindhoven region is the high level of trust that exists among fi rms and other 
local actors, resulting in a supportive environment for start-up fi rms. Employees 
of fi rms and research institutes are supported to start their own fi rms and are wel-
comed into the region’s supply chains. But the rate of new fi rm creation is not as 
high as may be expected of a leading innovation system, and there is an unhealthy 
dependence on the region’s leader fi rms, as there are few other sources of start-ups 
that grow into mature fi rms. Kista is another example of a successful innovation 
system that depends on large established fi rms rather than a vibrant start-up com-
munity. Compared to Eindhoven, major Kista–based fi rms are less open to spin-
off activities of their employees, and even within the fi rms themselves, engineers 
have often struggled with a conservative management board to get innovative 
ideas implemented. Finally, SIP has only recently begun the transformation from 
a manufacturing park to a science and innovation hub and is still building up the 
knowledge base and infrastructure needed for generating and nurturing start-up 
fi rms. It has the ambition to become a source of indigenous start-up entrepreneurs, 
but so far it still depends on attracting entrepreneurs from elsewhere to build up 
and diversify its innovation system. 

 Policy approaches 

  Venture capital.  Many different policy interventions have been developed in 
Eindhoven, Stockholm-Kista, and Suzhou to support entrepreneurship, and from 
these three types of intervention can be distinguished. First, the three regions 
have developed ways to tackle the main problem of a lack of (second-round) 
venture capital. In contrast to small seed investments, second-round investments 
require very large sums (depending on the industry sector, it can be in the order 
of $1 to $10 million or more), which makes it impossible for most governments 
to fi ll the gap single-handedly. Since these investments are still quite risky, pri-
vate investors are unwilling to supply enough money, but in Suzhou’s SIP, an 
intermediate solution is tried. A state-funded Fund of Funds has been set up that 
provides VC funds with a base of 30 per cent of their funding, leaving 70 per 
cent of the funding to be supplied by private investors. In case of losses on the 
VC investments made by these funds, the government takes the fi rst hit, so only 
major losses will fi lter down to private investors. In this way, funds have been 
created that are large enough to supply investments beyond the initial seed fund-
ing stage. However, this approach still requires very large public investments 
that not every state can afford. 
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 In Eindhoven and Kista, a different approach is taken that focuses on the mobi-
lization of networks of private VC investors. In regions such as Silicon Valley, 
networks of private angel investors are able to raise large sums of money, because 
they share the investment risk and because the investors themselves are intimately 
familiar with the technology they invest in (since many of them made their for-
tunes as start-up entrepreneurs themselves). Attempts are made in Eindhoven and 
Kista to bring angel investors into contact with each other and with the start-up 
community that needs their investments, hoping that a vibrant VC community 
will emerge. However, one can question whether a ‘Silicon Valley mindset’ of 
high-profi le, risk-taking investors who take pride in enabling successful IPOs can 
be engineered in this way. 

  Incubators and creative hot spots.  The second type of policy intervention is the 
creation of start-up incubators. In addition to providing VC investment, a broad 
range of other services can be supplied to entrepreneurs, including coaching by 
experienced entrepreneurs, (subsidized) business space, and access to expensive 
facilities such as cleanrooms and training courses on, for example, pitching a 
business plan to potential investors. These services are relatively inexpensive 
compared to the cost of seed investments and can increase the returns on these 
investments by allowing start-ups to avoid common mistakes. The STING start-
up incubator is a good example of such an integrated approach of stimulating 
entrepreneurship, making a strict pre-selection of candidate start-ups and then 
providing these high-potential start-ups with relatively generous support. In SIP, 
start-up incubation is taken a step further by not only providing a broad range 
of services to start-ups but also by creating specialized innovation hot spots that 
are intended to create the ideal environment for start-up fi rms to succeed. For 
example, biotech fi rms are incubated in the Biobay cluster, in which they are 
surrounded by biotech fi rms, academic research and education institutes spe-
cialized in biotech, and, of course, other biotech start-ups. Similar tailor-made 
clusters are under development for the nanotech, ICT, and business services sec-
tors. Great care is taken to make these clusters highly attractive environments 
for working, living, and studying, and every cluster has its own organizations 
to organize meetings and stimulate the formation of social networks among the 
cluster’s tenants. 

 A somewhat comparable approach is taken in the Strijp S project in Eindhoven, 
in which entrepreneurs in the design sector are offered an affordable and attrac-
tive working and living environment, which also includes museums, galleries, 
and a design academy. However, while such initiatives can be helpful for nurtur-
ing entrepreneurial talent, they only provide the hardware and cannot substitute 
for inadequate software (talents and mindset) and orgware (networks and regula-
tions). Especially in SIP, heavy investments are made in creating these innova-
tion hot spots because they are intended to attract entrepreneurial engineers from 
outside of the park, as the park lacks a well-established academic infrastructure. 
So far they have been successful in attracting returning overseas Chinese (many 
of whom were planning to return to China anyway), but it is questionable whether 
the approach also works for attracting entrepreneurs from other countries. 
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  Educating entrepreneurial engineers.  A more sustainable approach than 
depending on attracting talents from outside the region is to educate them within 
the region itself. This is related to the skills imparted to students but also to the 
fostering of informal habits and rules that favour entrepreneurship. In Eindhoven 
and Kista, local universities are developing courses to train entrepreneurial engi-
neers with the skills needed to create high-tech start-ups. In most regions (with 
only rare exceptions such as Silicon Valley), there is a disconnection between 
engineers and entrepreneurs. Engineers are trained as specialists with advanced 
technical skills but without the skills and mindset needed for entrepreneurship. On 
the other hand, young entrepreneurs tend to originate in business schools and lack 
the technical skills for identifying valuable technical knowledge and applying it 
in innovative products. To address this, at the Technical University of Eindhoven 
(TU/E) entrepreneurship courses have been made mandatory for engineering 
majors. 

 At Kista, an even more radical approach is tried out in the form of the Stock-
holm Science and Innovation School, a high school that cooperates closely with 
Kista-based high-tech fi rms to instil an interest in technology and even offers 
international traineeships through the network of MNCs like Ericsson. Such 
interventions can create the software needed for a vibrant start-up community, 
but their success depends on the willingness of local fi rms to take part. More-
over, organizational changes are needed before the gap between engineers and 
entrepreneurship can be closed. Academic researchers should be free to try out 
entrepreneurship without losing their (cosy) tenureship, and it should be easier 
for knowledge workers to cross over from private to academic positions and back. 
This is especially a problem in Kista and, to a lesser extent, at Eindhoven. At 
SIP, by contrast, it is much easier to combine an academic position with start-up 
entrepreneurship, but there it is not the result of a healthy orgware but rather a 
lack of regulation. This results in university professors investing public funds in 
their private enterprises and unclear IPR ownership situations. Clear but fl exible 
regulations are needed to facilitate the entrepreneurial engineer. 

 6.7 Institutional environment 
 Another important factor in the development of urban innovation systems is the 
institutional environment of an urban innovation system. The frame of analysis 
made a distinction between formal and informal institutions. 

 Formal institutions refer to the governance structures that create constraints and 
opportunities for the behaviour of actors involved in the urban innovation sys-
tem. This includes the organization, management, and fi nancing of policy inter-
ventions to strengthen the urban innovation system. It comprehends formal rules 
and the top-down political-administrative framework (the division of tasks and 
responsibilities among various levels of government, e.g. regarding urban plan-
ning) but also the bottom-up development of public–private partnership. 

 Besides formal institutions, there are also informal institutions that guide the 
behaviour of the actors of an urban innovation system. As discussed in  Chapter 2 , 
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urban innovation systems are assumed to have some level of connectedness and 
cohesion, which gives rise to unwritten habits and assumptions that are to some 
extent shared by its constituents. For example, much attention is paid in the litera-
ture to the role of informal institutions in encouraging or discouraging entrepre-
neurship (also see section 6.6). The current section focuses on the extent to which 
urban innovation systems function as communities and on the particular informal 
rules that are shared within these communities. Also, it asks to what extent a sense 
of community can be fostered in an urban innovation system. 

 Development factors 

 In all three case studies, aspects of the institutional environment have been identi-
fi ed as important strengths explaining the current innovation performance. Often 
these factors relate to unique contextual circumstances that are strongly rooted in 
the history and culture of the region or the country: examples are the shared Bra-
bant and Philips mentality in Eindhoven and the openness of the Swedish society 
to innovation and the entrance of foreign companies. It will be diffi cult to create 
similar circumstances in another region, although the case of SIP demonstrates 
that it is not impossible. In Suzhou, the city developers managed to create a legal, 
administrative, and political micro-environment that is substantially different 
from the macro-institutional conditions in China. Suzhou is the fi rst successful 
example of cooperation between Singapore and China, with the development of a 
Singapore-style science park (mini-Singapore) on the Chinese mainland as result. 
Several other regions in China copied this model, again with support of the two 
nations. The conclusion is that governance models (in particular formal institu-
tions, but also to some extent including informal institutions) can be transferred. 
In China, employees of SIPAC give on-the-job trainings for other science park 
managers, just like Singapore did for SIP. However, doubts about the effective-
ness of IPR protection in China still forms a limitation to the extent of R&D activ-
ities developed there, especially by foreign companies and entrepreneurs. Several 
policy approaches have been developed in the three case regions to strengthen 
their formal institutional framework. 

 When it comes to informal institutions and the role of communities in urban 
innovation systems, two main types of communities can be discerned in the three 
case studies: urban communities (residents of an urban area that share a certain 
identity and form all sorts of social networks) and innovation communities (net-
works of people and fi rms that share or use each other’s knowledge and compe-
tences to create innovations, i.e. a more functional type of network). In an urban 
innovation system, the two types may partly overlap. Urban communities are 
place bound by defi nition, whereas innovation communities have no strict geo-
graphical boundaries. In our study, we focused on innovation communities, with 
special attention for their local components. 

 The development of communities – characterised by strong networks, social 
capital, and high levels of trust – is to some extent a matter of history and regional 
culture. In Eindhoven and Kista, for example, two major fi rms – Philips and 
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Ericsson – played a key role in the development of communities: many talents in the 
region used to work at one of these fi rms or their parents did. This shared background 
has created a high level of trust and hence facilitates interaction between actors. In 
other words, the gradual development of communities in Eindhoven and Kista lead 
to the emergence of shared informal institutions that now support their innovation 
systems. This is all very informative, but maybe not so helpful for regions that want 
to develop their system from scratch. How can they create places in which research-
ers, engineers, entrepreneurs, and venture capitalists meet each other on a regular 
basis? Is it possible to develop urban areas where residents have a strong sense of 
community? What interventions can stimulate planned and unplanned meetings? 
The three case studies provide some answers to these questions. 

 Policy approaches 

  Governance style.  Several policy measures were found that relate to the formal 
institutions of urban innovation systems. First, a good style of local governance 
can stimulate the development of innovation systems in many ways. It is diffi cult, 
however, to formulate general requirements for good local governance. The case 
studies show that the preferred role of the government – what tasks to assume and 
how to implement these tasks – depends on the wider context in which the innova-
tion system develops – for example, where it is located in an advanced industrial 
country or a transition country. In SIP, the Administrative Committee assists fi rms 
with patent registrations, legal and fi nancial issues (including VC), and trade 
licenses, which is seen as an important selling point. In Eindhoven and Kista, 
this has appeared less relevant. Another example: the SIP government works with 
a master plan – promoting strict zoning and planning stability – that would be 
somewhat out-dated in the European context of Eindhoven and Kista. 

  Developing partnerships.  Another way to strengthen the formal institutional 
environment works through the development of public–private partnerships. One 
of the challenges is how to involve leader fi rms and leading knowledge institutes 
in the management of innovation systems, using their knowledge and expertise 
but also their ‘global linkages’. If we compare the three case studies, we must 
conclude that the two European regions have been more successful in this respect. 
Both the Brainport region and Kista Science City are managed by economic 
development organizations and foundations with representatives of the Triple 
Helix. Projects that aim to improve the innovation performance and the attractive-
ness of the system are initiated and managed not only by the government but by 
non-governmental actors as well. Apparently both regions have an environment 
in which governments allow other actors to take the lead and in which these other 
actors are willing to look beyond their short-term private interests. Samsung’s 
leading role in the SIP Institute of Vocational Technology (SIPIVT) might be seen 
as a fi rst step towards more private-sector involvement in Suzhou Industrial Park. 

  Planning for interaction.  Moving on to policy measures related to the infor-
mal institutional environment, one strategy to stimulate community development 
is planning for interaction: stimulating spontaneous meetings between people 
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through the design of buildings and zoning of areas. In Kista, it was attempted to 
enforce interaction through the design and location of the iconic Electrum Build-
ing, built in the 1980s. It has a strategic location between the university campuses 
on one side and business premises on the other side, with the main entrance on 
the central axis through Kista. The ground fl oor was planned to function as an 
indoor street, with restaurants and shops, while the other fl oors accommodate 
academic institutes, fi rms, and R&D labs. They all have their entrances – linked 
by elevated walkways – towards the open gallery. Facilities are concentrated in 
specifi c rooms, thus inviting users to cross through the gallery frequently. Most 
walls are made of glass, again to stimulate interaction. 

 But did it work? Not really. On most days, visitor traffi c on the ground fl oor is 
too limited, except during events and exhibitions. Not that many shops and restau-
rants have opened their doors due to high rental prices and insuffi cient customers. 
One explanation for the disappointing visitor fl ow is the invisibility of the open 
gallery from the street. Furthermore, there are doubts if the regular fl ow of work-
ers through the building has actually resulted in unplanned meetings, since there 
are few places that invite them to stop and stand or sit down. 

 Similar examples can be found in the case of Eindhoven. In Strijp S, all main 
buildings have large public cafes on the ground fl oor, enabling residents and work-
ers to lounge and meet each other. At High-Tech Campus, people are more or less 
obliged to have lunch in one of the centrally located facilities of the Strip, as other 
private canteens have been banned by the campus management. This physical 
layout surely encourages human interaction, but if it also succeeds in stimulating 
the exchange of ideas and collaboration is hard to prove. Maybe it does, but only 
in combination with other interventions to be discussed below. 

  Organizing meetings and events.  A second strategy to stimulate community 
development is organizing meetings and events, thus facilitating encounters 
between people with the same backgrounds, similar interests, and/or complemen-
tary competences. Clearly these interventions recognize the relevance of social, 
institutional, and cognitive proximity in community building. 

 In Suzhou Industrial Park, interaction between actors in the same industry sec-
tor (cognitive proximity) is not only stimulated by trying to concentrate them 
in the same area (e.g. Biobay and Nanopolis; geographical proximity) but also 
by organizing cluster meetings on a regular basis, leading to social proximity. 
Interestingly, we see that top-down policies are combined here with bottom-up 
initiatives undertaken especially by one group of foreign knowledge workers, 
namely returnees with Chinese roots (cultural proximity). These returned Chinese 
researchers and entrepreneurs have organized themselves in clubs that provide 
assistance with fi nancial and legal issues, thus also functioning as meeting places. 
One of the returnees we interviewed even bought a restaurant together with other 
returnees working at SIP as a meeting place for their community. Hence, in SIP’s 
‘park-in-a-park’ clusters, many dimensions of proximity are combined, creating 
the opportunity for strong communities based on mutual trust to emerge. 

 The High-Tech Campus (HTC) and Strijp S stimulate interaction not only by 
design but also through the organization of meetings. When a famous scholar 
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or entrepreneur visits one of the fi rms located at HTC, the campus management 
organizes a meet-and-greet session. The developer of Strijp S organizes network-
ing events for residents. 

 6.8 Towards a new planning orthodoxy? 
 In each of the cases we studied, we found that policy makers are convinced 
that the ‘ivory tower model’ of innovation is not appropriate anymore. In this 
model – based on a linear view of innovation and with the traditional science 
park as archetypical expression – innovation hot spots were developed as stand-
alone, mono-functional places, somewhat isolated from the urban fabric, where 
scientists and scientifi c entrepreneurs could elaborate their ideas and turn scien-
tifi c discoveries into new products. This suburban or even ‘anti-urban’ model is 
being challenged under infl uence of a number of new insights and fundamental 
changes: the rise of open and networked innovation practices where companies 
innovate together and work in all sorts of alliances; the blurring of boundaries 
between disciplines and emerging interplays between technology, design, fi nance, 
and behavioural sciences in the development of new products and services; new 
insights into the nature of innovation processes and human behaviour; chang-
ing preferences of skilled people concerning their working environment – they 
increasingly prefer an identity- and amenity-rich ‘social’ place; changing balances 
between work and social life; and a shift from hierarchical structures to networked 
and project-oriented ways of working (a ‘project economy’). 

 In the new planning orthodoxy, the science park model, is replaced it by a more 
urban innovation concept: vibrancy and compactness as central notions, with live-
liness and diversity in a densely built environment, a mix of old and new, with 
amenities such as restaurants, hotels, all sorts of leisure and consumption oppor-
tunities, cultural facilities, and so forth. These sorts of areas generate a dynamic 
identity and give rise to unexpected encounters and plenty of networking and are 
believed to be hotbeds for innovation and attractors of talented people. Innovation 
is not planned or managed; it ‘emerges’ in this dynamic urban cocktail. Propo-
nents of this new model call for mixing functions and open architectures, with 
many meeting places and central points. They advocate self-governance: instead 
of rigid zoning or planning, give people and fi rms room to shape their own inno-
vative environments that fi t their needs best. 

 In the case of Stockholm, the Kista area (being a stand-alone mono-functional 
IT hot spot) is no longer the only eye of the storm: it is being challenged by a 
fast-growing cluster of new media companies (apps, social media, gaming) in the 
most dynamic parts of the city centre. In all our case studies, we see that develop-
ers face tensions between planning and spontaneous development, between func-
tionality and serendipity, between uniformity and diversity, between creating a 
new city and defi ning the hot spot as part of a larger metropolitan area. Also, we 
have indications that different types of innovation might prosper in different types 
of environments. Finally, there is a cultural component. The European love for 
micro-mixed areas is not equally shared in Asia and parts of the US. 
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  Redesigning mono-functional hot spots.  All over Europe, and also in Stockholm 
and Eindhoven, older, mono-functional hot spots and campuses are being rede-
signed or ‘retrofi tted’ to include more diversity. New functions are added, such as 
residential zones, amenities, cultural facilities, and education; there is an attempt to 
generate ‘buzz’ by attracting visitors from outside the area through events, cultural 
amenities, or by adding consumption functions like shopping malls or cinemas. 
The question is if new inhabitants and visitors will ever generate suffi cient buzz to 
make these places somewhat comparable to lively inner cities. 

 Kista is a good example where all of this happens. This area has developed 
since the 1970s as a prime IT hot spot (mainly focused on telecom network tech-
nology), with Ericsson as leader fi rm. It is a work-only area, and the employees 
commute from other areas in the Stockholm region. After offi ce hours, the area is 
dead, except for the shopping mall that is built on top of the metro/train station. 
In the last decade, the need was felt to make the area more urban. Although Kista 
is functioning well (its companies are fl ourishing, many new ones came in), key 
decision makers in the area believe that leaving the area unchanged would under-
mine Kista’s long-term innovative identity and make it increasingly diffi cult for 
companies in Kista to attract skilled staff. 

 Therefore they started a massive ‘urbanization offensive’. Over the last years, 
the main street was redesigned and now has shops, coffee houses, restaurants, 
and the like. The Kista Tower (a recent high-rise) also has a lot of amenities on 
its fi rst fl oors and attracts many people at lunchtime. A shopping mall connects 
Kista to the surrounding residential areas, but these are mainly inhabited by poor 
inhabitants (many of them immigrants) and do not provide the urban character 
that appeals to Kista’s employees. Recently, new plans were drawn up to further 
urbanize the area: there are plans to build a high-quality residential quarter, to 
open a secondary school – with a technology profi le – and also to build the NOD, 
an open building that should function as exhibition space, as a centre where tech-
nology meets culture and arts, and as a place for start-ups. It will occupy a central 
place in Kista and should attract visitors from outside into the area. If this will 
actually happen remains to be seen. 

  Developing urban innovation hot spots from scratch.  Based on the same philos-
ophy, newly planned hot spots are being developed as urban, mixed, and diverse 
places from scratch; the new Strijp S area in Eindhoven is being developed in this 
vein. It should become a vibrant and mixed creative quarter of Eindhoven. Old 
Philips buildings are refurbished and turned into apartments and offi ces. Several 
urban amenities, like restaurants, bars, and indoor sport facilities (including a 
skateboard park), should make the area attractive for young, dynamic ‘creatives’. 
Design-related events are organised to attract people from outside and to shape 
the identity of the area as a design district. 

  Developing mono-functional areas with good and quick access to city ameni-
ties.  A recurrent question is how ‘urban’ a knowledge hot spot really has to be, 
especially when it is located very near a larger city or city centre. In Eindhoven, 
the High-Tech Campus has some features of an old-school science park: it is 
mono-functional, and after offi ce hours, the place is empty. Nevertheless, it is very 
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popular, and fi rms are ready to pay premium rents to locate there. They benefi t 
from the facilities, the networking opportunities with neighbours (there is tenant 
selection), and the brand name of the area. The city centre, with all its amenities, 
is very near (about 10 minutes’ drive), and there is suffi cient high-quality housing 
available for the many (international) knowledge workers. This case suggests that 
well-functioning mono-functional areas can thrive as long as they have a clear 
brand identity, they are well managed, and there is good and quick access to city 
amenities. The same story goes for SIP, although this area is much larger; actu-
ally, SIP is a city in its own right, but one with a rather strict zoning plan. There is 
diversity, but on a rather high-scale level. University and offi ce campuses are not 
‘micro-mixed’ with housing and amenities but are located in their own dedicated 
zones; there are separate residential quarters. SIP has some central ‘CBD-like’ 
districts offering all the needed amenities – shopping malls, restaurants, cinemas, 
sports facilities, etc.). Some outstanding facilities even attract many visitors from 
outside. 

  Mixing technology with art and design.  Another debate is whether diversity 
is helpful or even necessary to promote innovative behaviour. The new ortho-
doxy claims it is, that innovations would emerge from mixing technology with 
art and design and from blending different types of people in multidisciplinary 
teams (with Apple as the mother of all examples). Spatial mono-cultures simply 
would not cater for that. In our study, however, we found two highly successful 
areas (Kista and High-Tech Campus, Eindhoven) with few urban characteris-
tics, focusing on a well-defi ned ‘hard’ technology core. In Suzhou, which used 
to be a place for ‘hard’ technological innovation, policy makers try to infuse the 
area with creative inputs from artists, designers, and more creative industries. 
The Creative Industry Park with the Idea Pumping Station start-up incubator, 
aimed at, among others, animation and game design, is the main example of 
such policies. While the Idea Pumping Station is also open to artists, so far none 
have settled there. Moreover, SIP has invested heavily in its state-of-the-art 
Suzhou Culture and Arts Center with a broad offering of classical (Western and 
Chinese) and modern performances but also a public library focused on art and 
culture and an art training centre that draws visitors from all over Suzhou. So 
far, there are no measurable indicators that this approach has led to results; also, 
none of the companies we interviewed mentioned it as very relevant for their 
business processes. 

 6.9 Recommendations 
 The three case studies provide valuable lessons for initiatives to develop urban 
innovation systems. We have shown that the development of an innovation sys-
tem is a very complex and essentially long-term process. Developers need to 
be aware that each system fi nds itself in a unique contextual setting, requiring 
specifi c approaches in different stages of development. We conclude this book 
with 10 recommendations for actors involved in the (planned) development of an 
urban innovation system. 
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 1. Be realistic about the infl uence of planners on innovation 

 Urban planning for innovation is problematic in its own right. Most successful 
knowledge hot spots were never planned as such. They emerged out of a diverse and 
thrilling urban environment. This is especially true for the current wave of innova-
tions in new media, which are socio-cultural inspired rather than technological only. 

 2. Try to fi nd a balance between openness and protection 

 The dominant discourse about open innovation hides an important reality: the 
struggle of innovators to fi nd a balance between openness and protection, between 
sharing and hiding, between giving and taking. Innovation planners are wise to 
take this into account when planning knowledge hot spots. 

 3. Try to fi nd a balance between specialization and diversity 

 Specialization of a hot spot (e.g. through strict tenant selection) will give it a dis-
tinct identity and perhaps increase the chance of meaningful interactions between 
tenants (as they are in similar fi elds). But it reduces the scope for unexpected, 
out-of-the-box combinations. A somewhat more diverse profi le could facilitate 
such combinations. 

 4. Stimulate the development of conceptual innovations 

 An innovation hot spot will fail as innovation catalyst when stakeholders/tenants 
merely see it as a new premise to continue their business as usual. The challenge 
is to use the development to achieve conceptual innovations. 

 5. Be aware of the trade-off between short-term profi ts and 
long-term concept value 

 Building a thriving knowledge location takes time, and this could mean that short-
term profi ts must be forgone to protect the concept. Can a developer refuse a large 
but unrelated tenant to rent a large premise and dominate the place? This can be 
a painstaking dilemma, especially in diffi cult market circumstances or when the 
concept has not yet clearly proven itself. 

 6. Pay more attention to software and orgware 

 Physical interventions (planning for interaction and serendipity) are insuffi cient 
to promote innovation. Software and orgware elements are needed as well: net-
working institutions, events, community-building efforts. 

 7. Attract knowledge from other regions 

 Generating and incubating innovative start-ups is one of the hardest steps in build-
ing an innovation system. Even some of the world’s most successful innovation 
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systems struggle to educate entrepreneurial engineers, and VC funding tends to 
be inadequate. Attracting entrepreneurial knowledge workers from abroad can be 
a viable strategy for kick-starting entrepreneurship, and the case of SIP suggests 
that it’s also possible to learn VC funding from experienced (foreign) partners. 

 8. Improve the entire VC chain instead of focussing on 
the seed funding stage only 

 Making VC funding a strength rather than a weakness for an innovation system 
requires getting the entire chain right, from early-stage angel and seed funding to 
second-stage funding for maturing start-ups and to later-stage funding of expand-
ing young fi rms. If one stage in the chain is weak, as is nearly always the case, 
the potential for entrepreneurship is seriously weakened. Policy initiatives tend to 
focus on the seed funding stage, but this is not enough. Public–private cooperation 
(e.g. CSVC in SIP) and building a strong local VC community is needed to make 
second stage and later-stage VC funding work. 

 9. Target the right audiences in your branding strategy 

 The urban innovation system should develop a strong brand (‘have a good name’) 
among knowledge workers, venture capitalists, researchers, and corporate lead-
ers, while the perceptions amongst the general public, policy makers, and real 
estate developers are far less important. 

 10. Develop a compelling and credible story 

 Building a strong brand of an innovation system implies developing a compel-
ling and credible story that grasps the essence of the system and that can be told 
over and over again with small variations by local stakeholders and the media to 
stimulate positive word of mouth. 

Note
 1 Note that research and education are deeply linked: research is an important driver of 

education and PhD education is fully intertwined with research. 
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135 
 industrial design  74b  
 industry life cycles 16–17 
 Infi nity Investments 161 
 informal institutional systems 11 
 information and communication 

technology (ICT): and Silicon Valley 18, 
21; and Sophia-Antipolis (France) 24 

 infotainment 80 
 Innolight (fi rm) 154 
 innovation, defi ned 1, 6–7 
 innovation capacity and performance, in 

frame of analysis model 39–42,  39f  
 innovation models 5, 6–9; complex 

innovation processes 8–9; creative 
destruction defi ned 6; incremental and 
radical innovations 7–8; invention 
versus innovation 6–7; Jacobs, Jane 
(scholar of urban development) 6, 8; 
linear model of innovation 7; natural 
resources and low-cost labor 6; 
productivity 6; Schumpeter, Joseph 
(father of innovation studies) 6, 8; 
standard of living 6;  see also  urban 
innovation systems development and 
management 

 innovation parks 15 
 innovation systems, case studies of local 1; 

 see also  case studies 
 innovation versus invention 6–7 
 innovation vouchers 36 
 Institute for Microelectronics at Kista 100, 

101 
 institutional conditions 43 
 institutional environment 181–5; 

development factors 182–3; formal and 
informal institutions 181–2; in frame 
of analysis model 41; governance style 
183; Kista 107–9; meetings and events 
184–5; mixing technology with art and 
design 287; partnerships 183; planning 
for interaction 183–4; policy approaches 
183–5; Suzhou Industrial Park 148–150 

 institutional infrastructure 35 
 institutional proximity 11, 35 
 intellectual property rights (IPR) 8; Kista 

 115b–16b , 116; protection of  150b ; in 
transition countries 35 

 Intelligent Community Forum 47, 72 
 interaction and cooperation 13 
 inter-fi rm collaboration 12 
 interfi rm networks, Sophia-Antipolis 23, 24 

 intermediaries 8, 40 
 internal strategic decisions 170 
 Internet infrastructure  73b  
 Internet start-ups 120 
 interviews, semi-structured 4 
 intrapreneurship 118 
 invention, defi ned 6 
 invention versus innovation 6–7 
 investors 8 
 IPR  see  intellectual property rights 
 Israel SIP 160, 163 

 Jacobs, Jane (scholar of urban 
development) 6, 8 

 Järva area, Kista 95, 98, 102;  Järvalyftet  
program 102 

 Jiang Zemin (former president of China) 
142,  153b  

 Karolinksa Institute 105 
 Kenniswijk (knowledge neighbourhood 

project)  73b , 74 
 Kentucky Fried Chicken in China 140 
 key features of the Eindhoven innovation 

system 61–88; Brabant mentality 70, 71; 
Brainport Development 71–2; Brainport 
Foundation 63,  64b–5b ; Brainport 
Innovation Campus (BIC) for innovative 
manufacturing 87–8; Brainport Network 
Financials 78; branding 71–2, 81, 
86; campus development and open 
innovation 79–82; central relational 
phonebook 77; contracts 70; creative 
industry  74b ; critical mass buildup 62; 
design sector development  74b–5b ; 
entrepreneurship 62; entrepreneur 
skills 77; free-rider problems  65b ; 
Hannover Messe technology fair 
(2012) 72; High-Tech Campus (HTC) 
62, 68–9, 78, 79–82; Holst Centre 
66, 69, 70, 81; Horizon 63,  64b ; ICT 
sector development  72b–4b ; Internet 
infrastructure  73b ; interview discussion 
partners 61, 94; Kenniswijk (knowledge 
neighbourhood project)  73b , 74; 
leader fi rms 61–3; the Netherlands 
Organisation for Applied Scientifi c 
Research (TNO) 66, 67, 71, 81; new 
fi rm creation and venture capital 76–9; 
new urban core development 82–6, 
 82b–3b ; niche markets 70, 71; NV 
REDE (economic development offi ce) 
55–7,  72b–3b ,  74b–5b ; open innovation 
67–9,  68b ; ‘Peaks in the Delta’ (spatial 
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62; R&D policy 67; regional governance 
63–6; research infrastructure 66–7; 
restructuring and diversifi cation 72–6; 
selectiveness in residents and fi rms 84; 
Sioux (multi-disciplinary fi rm)  73b–4b , 
78, 88, 89; social networks 80; software 
of open innovation 69–71; Soho effect 
84; spin-off formation 62, 74, 76, 
78; start-up incubation at the TU/E 
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66, 76, 78,  79b ; Stimulus 63,  64b ; 
Strijp S design mecca  75b ; Strijp S 
innovative living concepts  82b–3b , 86; 
Strijp T area 84; Technical University 
Eindhoven (TU/E) 66–7; Triple Helix 
governance 65, 92, 123; Trudo  65b , 
84, 85, 93; TU/E University upgrade to 
Science Park 86–7; Twinning Centre 
 73b ; venture capital investors 77–8, 
88; voluntary participation of private 
stakeholders  64b ;  see also  Eindhoven 
(the Netherlands) 

 key features of the Kista urban innovation 
system 105–125; Appear Networks 
108; Atrium Ljungberg (real estate 
developer)  111b ,  123b ; attractive 
city 99, 122–5; branding 107, 120, 
128; collaborative R&D 114–16; 
conclusions 125–9; corporate social 
responsibility 110; critical mass of fi rms 
and workers 106; cultural initiatives 
122; Digital Art Center 122,  123b , 129; 
entrepreneurship 118–120; European 
Institute of Technology (EIT-ICT 
labs) 114, 120; governance 109–112; 
Higher Education Council of Electrum 
Foundation 117; Huawei (Chinese 
fi rm) 109, 125; human resources 
117–18; institutional environment 
107–9; intellectual property rights 
(IPR)  115b–16b , 116; Internet start-ups 
120; interview discussion partners 130; 
intrapreneurship 118; Kista Galleria 
109, 124; knowledge spillovers 106; 
Mobile Life Center (MLC) 109, 
 115b–16b , 116, 120, 122; NOD building 
122–4, 129; place marketing 120–2; 
R&D and human resources 112–14; 
SICS (Swedish Institute for Computer 

Science) 115, 116, 120; specialization 
and identity 106–7; start-up fi rms 
106–7; STING (business incubator) 
 111b , 119,  119b , 128; Stockholm 
Business Region Development (SBRD) 
106, 121; Stockholm IT Region 121–2; 
Stockholm Science and Innovation 
School 129; Sustainable Järva 110; 
tax situation in Sweden 108; top-down 
planning 110; Triple Helix actors 
 111b , 128, 129; universities at Kista 
114, 117–18, 128; university-industry 
cooperation 114; venture capital 107, 
120; VINNOVA 115, 116;  see also  
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 key features of the Suzhou Industrial 
Park 148–161; ‘build-to-order’ college 
educations  154b ; China-Singapore 
Suzhou Industrial Park Ventures CO. 
(CSVC) 160–1; Chinese Academy 
of Sciences 157; Chinese education 
system  159b ; community of returned 
overseas Chinese in SIP 158–160, 
 158b–9b , 163; entrepreneurship 
157–161; environmental protection 
agency 149; Guochuang Fund of Funds 
(FOF) 161, 163; human resources 
150–4; institutional environment 
148–150; intellectual property rights 
(IPR) protection  150b ; interviews with 
discussion partners 166; Israel SIP 160, 
163; Jiang Zemin (former president of 
China)  153b ; knowledge transfers 157; 
Lee Kuan Yew (former president of 
Singapore)  153b ; National University of 
Singapore Research Institute (NUSRI) 
156, 157, 163; one-stop-shop concept 
149,  150b ,  159b , 162; 1,000 Talents 
Programme 151,  158b , 175; patents 
154; political turmoil  158b ; Recruitment 
Program of Global Experts  158b ; 
research and development 154–6; SIP 
Institute of Vocational Technology 
152–4, 163; SME Service Center 149, 
 150b , 162, 164; trade secrets 156; 
universities 151–6; university-industry 
cooperation at SIPIVT 152–4,  153b–4b ; 
urban vibrancy and amenities 152; 
venture capital investment 160–1; Wang 
Bai Yuan (‘godfather of Taiwanese VC’) 
160; Western entrepreneurs 160; zero-
tolerance policy against corruption 149; 
zoning plan and development vision 149; 
 see also  Suzhou Industrial Park (China) 
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 Kiselsta 120 
 Kista Galleria 109, 124 
 Kista Science City AB 95, 102, 106, 109, 

 111b , 121, 126 
 Kista Science Tower 101, 120, 127 
 Kista, Stockholm 4, 95–130; ABC 

(Arbete-Bostad-Centrum) concept 
98, 124; cleantech cluster 105, 129; 
commuter train 105, 124; conclusions 
125–9,  126t ; cowboy engineers 
operating as a skunkworks 100, 108, 
109, 112, 118; current profi le 102–5; 
Datasaab scandal 100; development 
trajectory 96–102; domestic market 
adopting new products 97, 107; 
Electrum Building 101, 112,  113b–14b , 
120; Electrum Foundation 102, 109, 
110,  111b , 125–8; emergence of Kista 
98–9; entrepreneur hot spots 104; 
Ericsson (ICT fi rm) 95, 97–101, 104, 
125; governing the Kista Science 
City system 128–9; GSM mobile 
phone 101, 107, 120, 125; hard ICT 
103–4, 106; IBM Sweden 99, 101; ICT 
breakthrough 100–101; industrial past 
96–7; Institute for Microelectronics 
at Kista 100, 101; Järva area 95, 98, 
102; Karolinksa Institute 105; Kista 
Science City AB 95, 102, 106, 109, 
 111b , 121, 126; Kista Science Tower 
101, 120, 127; KTH (Royal Institute of 
Technology, Sweden) 100–101, 106, 
122, 125; location 95–6; medical cluster 
105, 129; Million Programme 95, 98, 
99, 109, 124; mobile telephony 100; 
National Microelectronics Programme 
100; oil crisis (1973) 98; other hot spots 
105; R&D investment 102,  103f ; Rifa 
(component supplier fi rm) 97, 99, 125; 
Rinkeby area 128, 129; from science 
park to science city 102; segregation 96, 
98, 102, 122; socio-cultural structure 
96; soft ICT clusters 104–5, 106, 107, 
118; specialization levels 95, 103, 
 103t , 106; SRA (advanced radio and 
radar equipment fi rm) 97, 99, 100, 
125; Stockholm 102–3; Stockholm 
riots (2013) 96; Stockholm University 
100–101, 106, 125; SWOT analysis 
126,  126t ; Telefonplan headquarters 
of Ericsson 98, 100, 101, 108, 118; 
Televerket (later Telia) 97; Uppsala 
Science Park 105; urban development 
98; venture capital 101, 127–8; 

Wallenberg, Marcus 99; wireless ICT 
95, 101; work-life communities 104–5; 
 see also  key features of the Kista urban 
innovation system 

 knowledge: codifi ed 9; tacit 9, 10 
 knowledge economy: and innovation 1; 

post-industrial 2 
 knowledge exchange, Suzhou Industrial 

Park 148 
 knowledge exploration and exploitation 

167 
 knowledge factories 27 
 knowledge gatekeepers 25, 26 
 knowledge hot spots 2, 15 
 knowledge locations 15–16, 38 
 knowledge spillovers 12 
 defi ned 8; Kista 106; and sector structure 

30–1; Silicon Valley 20; Sophia-
Antipolis 23, 24 

 knowledge transfer 10, 27 
 Suzhou Industrial Park 157 
 knowledge workers, from other regions 

188–9 
 Kraft Foods 147 
 KTH (Royal Institute of Technology, 

Sweden) 100–1, 106, 122, 125 
 Kunshan New & High-Tech Industrial 

Development Zone, Suzhou Industrial 
Park 132, 134 

 leader fi rms: Eindhoven 61–3; and Sophia-
Antipolis 26–7;  see also  fi rm-specifi c 
capabilities and leader fi rms 

 Lee Kuan Yew (former prime minister of 
Singapore) 135, 139,  153b  

 legal systems 11 
 life sciences: 
 Eindhoven 80; Sophia-Antipolis 22, 23, 25 
 life tech sector 58 
 Limburg (the Netherlands) 52 
 linear model of innovation 7 
 local environment 1 
 local government, and Sophia-Antipolis 23 
 local labour market, in Silicon Valley 31 
 local market for high-tech products 33–4 
 local networks 167 
 loft houses in Eindhoven  82b–3b  
 long-run development 16–18 
 long-term concept value versus short-term 

profi ts 188 
 long-term perspective, urban innovation 

systems 3 
 low-cost labor 6 
 Lucent 24 
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 Magnitogorsk Iron and Steel Works 48 
 Magvention (fi rm) 154 
 Marshallian framework 12, 14, 15; and 

regional attractiveness 31; and sector 
structure 30 

 Marx, Karl 51 
 Marzano  74b  
 Massachusetts Institute of Technology 

 2b–3b , 19, 20 
 meetings: face-to-face 10, 12, 19, 20; 

unplanned 10 
 meso level of governing 91–2 
 micro level of governing 91 
 Microsoft  115b , 173 
 microsystems sector 30 
 Million Programme, Kista 95, 98, 99, 109, 

124 
 Minecraft 119 
 Mobile Life Center (MLC), Kista 109, 

 115b–16b , 116, 120, 122 
 mobile telephony 100 
 models  see  frame of analysis model; 

innovation models 
 multidimensional proximity 10, 11 
 mutual understanding and tacit knowledge, 

in innovation process 9, 10 
 MXR (fi rm) 154, 155 

 Nanopolis, Suzhou Industrial Park 142, 
146–7, 161 

 NASA, and Silicon Valley 21 
 National Microelectronics Programme, 

Kista 100 
 National University of Singapore Research 

Institute (NUSRI) 156, 157, 163 
 NatLab (Physics Laboratory) at Philips 

Electronics 49 
 natural resources 6 
 the Netherlands  see  Eindhoven (the 

Netherlands) 
 the Netherlands Organisation for Applied 

Scientifi c Research (TNO) 66, 67, 71, 81 
 networking, incentives for 42 
 networks 10; of fi rms 8; in frame of 

analysis model 40;  see also  proximity 
and networks 

 new fi rm formation 28; and venture capital 
76–9 

 niche markets 70, 71 
 NOD building, Kista 122–4, 129 
 Nokia 101,  115b , 173 
 non-competition clauses in work contracts 

20 
 norms and values, in frame of analysis 41 

 NUSRI  see  National University of 
Singapore Research Institute 

 NV REDE (economic development offi ce) 
55–7,  72b–3b ,  74b–5b  

 NXP (semiconductor fi rm) 54, 58,  59f , 68 

 oil crisis (1973) 98 
 one-stop-shop concept, Suzhou Industrial 

Park 139, 149,  150b ,  159b , 162, 164 
 1,000 Talents Programme, Suzhou 

Industrial Park 151,  158b , 175 
 Ontedekfabriek (discovery factory), 

Apparatenfabriek 85 
 on-the-job learning 27 
 open and fl exible business climate, Silicon 

Valley 20 
  Open Innovation  (Chesbrough) 55, 67,  68b  
 open innovation: Eindhoven 47, 55, 67–9, 

 68b , 79–82; software of 69–71 
 openness and protection balance 188 
 Operation Centurion (Philips’s 

restructuring program) 54 
 orgware and software importance 188 

 Palo Alto, Silicon Valley 19 
 Park Strijp Beheer (management company) 

60 
 patents 27, 36; granted (2006–2010) in 

Suzhou Industrial Park 142–3,  143f ; 
intellectual property rights (IPR) 
protection  150b , 156; output 2000–2008 
for Eindhoven/Munich/Stockholm  58f ; 
Suzhou Industrial Park 154 

 Peaks in the Delta (spatial economic policy 
document) 71 

 Phenom table-top electron microscope  73b  
 Philips 4, 48–9, 88, 153, 168; business 

culture 70; industry-university 
alignment 172; leader fi rm in Eindhoven 
61, 62, 63; Operation Centurion 
(Philips’s restructuring program) 54; 
R&D budget 169 

 Philips, Anton 49, 51 
 Philips Design  74b  
 Philipsdorp 51 
 Philips, Gerard 49, 51 
 Philipswijk 51 
 phonebook, central relational phonebook 77 
 physical infrastructure 35 
 place branding 176–8; building 32–3; 

developing a compelling story 177–8; 
development factors 176; Kista 120–2; 
transforming a business location brand 
into a city (sub)brand 176–7 
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 planned economies 34 
 platforms: bricks-and-mortar 38; 

development of 42; in frame of analysis 
model 40–1 

 Polanyi, Michael, on tacit knowledge 9 
 policy intervention 3, 5, 6, 35–8, 167; 

bricks-and-mortar platform 38; 
development agencies 38; Eindhoven 
74; governing the urban innovation 
system 42–3; growth pole 36; 
incubation centers 36, 38; innovation 
vouchers 36; knowledge locations 38; 
patents 36; planning infl uences 188; 
policy measures 35–8,  37t ; seed funding 
36; Sophia-Antipolis 22; and spatial-
technical structure 15; spin-off fi rms 36; 
system failure 35–6; technology transfer 
36, 38; university entrepreneurship 36; 
venture capitalist funding 35;  see also  
urban innovation systems development 
and management 

 political environment, Suzhou Industrial 
Park 138–9 

 political turmoil, Suzhou Industrial Park 
 158b  

 population (registered) and employment of 
SIP 140–1,  140f  

 Porter, Michael 13–14, 15 
 portfolio effect, and asymmetrical shocks 

30 
 pro-active approaches 42 
 pro-active public-private co-operation 63 
 product design  74b  
 product life cycles 52 
 product standards 34 
 protection and openness balance 188 
 proximity and networks 5, 9–12; cognitive 

proximity 10–11; geographical 
proximity 10; institutional proximity 11, 
35; multidimensional proximity 10, 11; 
social proximity 11–12;  see also  urban 
innovation systems development and 
management 

 publications 27, 145 
 public media 145 
 public-private co-operation 63 
 public procurement policies 34 

 R&D (research and development): 
Eindhoven 62, 67; expenditure 
(2006–2010), Suzhou Industrial Park 143, 
 143f ; Kista 102,  103f , 112–16; NatLab 
(Physics Laboratory) at Philips Electronics 
49; public and private investment in 

R&D (2009) 57,  58f ; Silicon Valley 19, 
21, 22; Sophia-Antipolis 23, 24; Suzhou 
Industrial Park 145–6 

 radical innovation 7–8, 16, 29 
 Randstad area (the Netherlands) 47 
 recipe approach 2, 3 
 recommendations 187–9; branding 

strategy audience 189; conceptual 
innovation stimulation 188; developing 
a compelling and credible story 189; 
knowledge workers from other regions 
188–9; openness and protection balance 
188; planning infl uence 188; short-term 
profi ts versus long-term concept value 
188; software and orgware importance 
188; specialization and diversity balance 
188; venture capital funding 189 

 Recruitment Program of Global Experts, 
Suzhou Industrial Park  158b  

 regional attractiveness 31–2 
 regional economics 5; and innovation 1 
 regional innovation systems (RIS): and 

urban innovation systems 4;  see also  
clusters and regional innovation systems 

 regional networks 26, 28 
 regional universities: Silicon Valley 28; 

Sophia-Antipolis 28 
 related variety sector structure 31 
 research: scientifi c 7, 8; on urban 

innovation systems 1–2, 5 
 research and education infrastructure 27–8 
 resilience and connectedness 17–18 
 resource availability 1 
 resource extraction 34 
 retail chain stores 84 
 returned overseas Chinese in SIP 158–160, 

 158b–9b , 163 
 Rifa (component supplier fi rm), Kista 97, 

99, 125 
 Rinkeby area, Kista 128, 129 
 RIS  see  regional innovation systems 
 Rotterdam 47, 71 
 Rotterdam logistics cluster 26 
 Ruhr area (Germany) 47 
 rule of law 8, 11; in frame of analysis 41; 

in transition countries 35 

 Samsung 137, 153, 169 
 SBRD  see  Stockholm Business Region 

Development 
 scales in analysis, in frame of analysis 

model 38,  39f  
 Schumpeter, Joseph (father of innovation 

studies) 6, 8 
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 Science Park Eindhoven 55–6 
 science parks 4, 15 
 science park to science city, Kista 102 
 scientifi c exploration and commercial 

exploitation 11 
 scientifi c institutions 8 
 scientifi c research 7, 8 
 sector structure 30–1 
 security technology 84 
 seedbed, for entrepreneurs 26 
 seed funding 36 
 segregation, Kista 96, 98, 102, 122, 174 
 selectiveness in residents and fi rms 84 
 semiconductors, Silicon Valley 20 
 Shanghai 133 
 Shockley, William 19, 20 
 short-term profi ts versus long-term concept 

value 188 
 SICS (Swedish Institute for Computer 

Science) 115, 116, 120 
 Siemens 49 
 Silicon Valley (US) 1,  2b–3b , 3, 5, 18–22; 

angel investors 21, 22; attractive working 
conditions 20; Berkeley University 
19; bottom-up fundraising 20–1, 22; 
California labour regulations 20; Chinese 
working in 163; commercial application 
of technology 20; comparison with 
Sophia-Antipolis 24; computer 
hardware 20; contextual factors 41; 
demographics 18; entrepreneurial culture 
21, 27, 29; face-to-face meetings 19, 
20; information and communication 
technology (ICT) revolution 18, 21; and 
Israel 160; knowledge spillovers 20; and 
local labour market 31; Massachusetts 
Institute of Technology  2b–3b , 19, 20; 
NASA 21; non-competition clauses in 
work contracts 20; open and fl exible 
business climate 20; Palo Alto 19; 
R&D laboratories 19, 21, 22; regional 
universities 28; semiconductors 20; 
Shockley, William 19, 20; social 
networks 20; Stanford Industrial Park 
19, 20, 25; Stanford Research Park 22; 
Stanford University 19–22, 29; study 
on workers in 22; Terman, Frederick 
19; United States Army 21, 34; venture 
capitalists 20, 22 

 Singapore 131, 134–5, 139; regionalization 
strategy 134–5 

 Sioux (multi-disciplinary fi rm)  73b–4b , 
78, 88, 89 

 SIPAC (administrative committee), Suzhou 
Industrial Park 132, 136, 145 

 SIP Institute of Vocational Technology 
152–4, 163 

 skilled labour 41 
 Skolkovo Foundation (Russia) 2,  2b–3b  
 Skolkovo Institute of Science and 

Technology  2b–3b  
 skunkworks and cowboy engineers 100, 

108, 109, 112, 118 
 Skype 119, 120, 128 
 smart city  2b–3b  
 SME Service Center 149,  150b , 162, 164 
 Snail Animation 147 
 SND  see  Suzhou New District 
 social networks 11, 80; Silicon Valley 20; 

Sophia-Antipolis 23 
 social proximity 11–12 
 socio-cultural inspired innovation 188 
 socio-cultural structure, Kista 96 
 soft ICT clusters 104–5, 106, 107, 118 
 software and orgware importance 188 
 software design 145, 147 
 software of open innovation 69–71 
 Soho effect 84 
 Soochow University 142 
 Sophia-Antipolis (France) 3, 5, 22–4; 

Antibes, France 22; attractive working 
conditions 22, 23, 24; comparison with 
Silicon Valley 24–5; Côte d’Azur 22, 
23, 33; cyclical economic shock 23; 
demographics 22; European Union 
(EU) integration 23, 26, 43; ICT fi rms 
24; information and communication 
technology (ICT) 22, 23, 25; interfi rm 
networks 23, 24; knowledge spillovers 
23, 24; and leader fi rms 26–7; life 
sciences 22, 23, 25; local government 
takes over 23; and local market for high-
tech products 34; policy intervention 
role 22; R&D units 23, 24; regional 
universities 28; social networks 23; 
Sophia-Antipolis International Science 
Park 22, 25; tourist industry 23, 24; 
University of Nice-Sophia-Antipolis 
23, 24 

 Sophia-Antipolis International Science 
Park 22, 25 

 spatial conditions 43 
 spatial environment, in frame of analysis 

model 41 
 spatial-technical structure 15 
 specialization and diversity balance 188 
 specialization and identity, Kista 106–7 
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 specialized sector structures 30 
 spin-off fi rms 36 
 spin-off formation, Eindhoven 62, 74, 

76, 78 
 Spotify 119, 120, 128 
 SRA (advanced radio and radar equipment 
fi rm) 97, 99, 100, 125 

 SRE (alliance of municipalities) 56 
 standard of living 6 
 standards and expectations 11 
 Stanford Industrial Park 19, 20, 25 
 Stanford Research Park 22 
 Stanford University 19–22, 29 
 start-up fi rms 106–7 
 start-up incubation: Suzhou Industrial 

Park 144, 161; at the TU/E (Technical 
University of Eindhoven) 66, 76, 78,  79b  

 state-owned enterprises 34 
 Stimulus, Eindhoven 56, 63,  64b  
 Sting (business incubator), Kista  111b , 

119,  119b , 128 
 Stockholm 4, 102–3; riots (2013) 95, 96; 

 see also  Kista, Stockholm 
 Stockholm Business Region Development 

(SBRD) 106, 121 
 Stockholm IT Region 121–2 
 Stockholm Science and Innovation School 

129 
 Stockholm University 100–101, 106, 125 
 story, developing a compelling and 

credible story 189 
 Strijp S 60; design mecca  75b ; innovative 

living concepts  82b–3b , 86 
 Strijp T area 84 
 study on workers, in Silicon Valley 22 
 supply lines 51–2 
 supply-side factors 33 
 support system and production structure 14 
 Sustainable Järva 110 
 Suzhou Culture and Arts Centre 145, 164 
 Suzhou Industrial Park (China) 4, 34, 

131–166; BenQ (multinational ICT 
fi rm) 134; Biobay 142, 146, 161; 
branding strategy of SIPAC 146, 164; 
change in ownership 139–140; China 
Academy of Science 144; China-
Singapore Suzhou Industrial Park 
(CSSIP) 132; Chinese real estate market 
164–5; conclusions 162–5; Creative 
Industrial Park 145, 147; current 
profi le 142–8; Deng Xiaoping (Chinese 
leader) 135; development trajectory 

133–142; diplomatic fallout between 
China and Singapore 139; Dusha 
Higher Education Town 142, 146, 
147; early growth phase (1994–2000) 
137–9; Economic Development 
Board 136, 139; entrepreneurs and 
private enterprises 133; fi rms in SIP 
by domestic and foreign origin  141f ; 
foreign fi rms locating in SIP 137, 
 138f ; Genway I-Park 147–8; high-end 
location for low-cost manufacturing 
135–7; household registration system 
in China ( hukou ) 141; Idea Pumping 
Station 145, 147; from industrial park 
to industrial city 145–6; innovation 
performance 142–3; intercontinental 
accessibility of SIP 133; international 
fi rms 134; investment in SIP 137–9, 
 138f , 140; Jiang Zemin (former 
president of China) 142; knowledge 
exchange 148; Kunshan New & 
High-Tech Industrial Development 
Zone 132, 134; Lee Kuan Yew (former 
prime minister of Singapore) 135, 139; 
location and demographics 131–3; 
Nanopolis 142, 146–7, 161; one-
stop-shop concept 139, 164; patents 
granted (2006–2010) 142–3,  143f ; 
political environment 138–9; population 
(registered) and employment of SIP 
140–1,  140f ; pre-industrial China 133; 
R&D expenditure (2006–2010) 143, 
 143f ; recent developments (2001–2012) 
140–2; Shanghai 133; Singapore 131, 
134–5, 139; Singapore’s regionalization 
strategy 134–5; SIPAC (administrative 
committee) 132, 136, 145; Soochow 
University 142; start-up incubation 
programs 144, 161; Suzhou Culture 
and Arts Centre 145, 164; Suzhou 
New District (SND) 132, 134, 135, 
139, 145; SWOT analysis 162–5,  162t ; 
tourism sector 145; upgrading and 
diversifi cation 144–5; value added by 
SIP fi rms 144–5,  144f ; Xi’an Jiaotong-
Liverpool University 142; Zhu Rongji 
(Chinese vice premier) 139;  see also  
key features of the Suzhou Industrial 
Park; transition and developing 
countries 

 Suzhou New District (SND) 132, 134, 135, 
139, 145 

 SWOT analysis: Eindhoven  88t ; Kista 126, 
 126t ; Suzhou Industrial Park 162–5,  162t  
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 talent attraction 173–5; development 
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 tax situation in Sweden 108 
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51, 57, 66–7 
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 technology transfer 36, 38 
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 Telefonplan headquarters of Ericsson 98, 

100, 101, 108, 118 
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 Terman, Frederick 19 
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 TNO Industry 174 
 top-down planning, Kista 110 
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Suzhou Industrial Park 145 
 Toyota model of production 8 
 trade secrets, Suzhou Industrial Park 156 
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 transition and developing countries 34–5, 

174 
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