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1. INTRODUCTION

1.1  Background

This thesis focuses on understanding the emergence and development of knowledge
locations: planned area-based initiatives aimed at agglomerating knowledge-intensive
activities in a designated area or city district. The concept of knowledge location
encompasses a number of manifestations such as science parks, technology hubs,
knowledge campuses or creative districts, with a deliberate element of planning and policy

aimed at promoting such agglomeration'.

The development of knowledge locations is nowadays among the most popular local
economic development tools worldwide. In general, agglomerating knowledge-intensive
activities in a particular location is believed to have a number of advantages for firms and
organisations. Knowledge locations provide opportunities for resource and facility sharing
(e.g. expensive facilities such as laboratories, test-beds or advanced services) and are
expected to facilitate networking and face-to-face contacts leading to knowledge exchange.
They are also assumed as good settings to foster linkages between entrepreneurs, industry
and local knowledge institutes, as well as favourable environments to start-up new
ventures. Moreover, knowledge locations are often intended to foster new, “progressive”
urban images and identities, reason why many local governments try to integrate them into

marketing and promotion strategies.

The development of knowledge locations is a highly contemporary phenomenon, but its
first occurrences have already some decades now. One of the first knowledge locations —
which perhaps explain part of its popularity — was initiated in 1951 at Stanford University,
when the Dean Frederick Terman supported the development and leasing of some land

plots in the university for start-up companies. This would turn into the well-known

Large “innovation valleys” or cities as a whole are not considered as “knowledge locations™ for the purposes of

this thesis. The same goes for exclusively private real-estate and property-based developments.



Stanford Research Park, home of many leading companies in Silicon Valley. Inspired by
the concept, the first European science park was established in Cambridge (early 1970s) to
host research and technology intensive firms from Trinity College. During the 1980s, the
development of science and technology parks became widespread in Western Europe and
in the US (e.g. Monck et al., 1988; Link and Scott, 2006), and now are also increasingly so
in fast growing, technology-driven Asian economies (e.g. Koh et al., 2005; Miao, 2012).

The earliest studies focusing on the genesis and development of knowledge locations —
more concretely on science and technology parks — date from that period and explore the
phenomena in the UK (e.g. Massey et al., 1992). The seminal book Technopoles of the
World by Manuel Castells and Peter Hall (1994) was the first international comparative
study on the issue. By that time, in contrast with the “industrial era”, such places had been

dubbed as the new mines and foundries of the informational age:

“There is an image of the nineteenth-century industrial economy (...): the coal mine
and its neighbouring iron foundry, belching forth black smoke in the sky, and
illuminating the night heavens with its lurid red glare. There is a corresponding image
for the new economy that has taken place in the last years of the twentieth century
(...). It consists of a series of low, discrete [office] buildings, usually displaying a
certain air of quite good taste, and set amidst impeccable landscaping in that standard
real-estate cliché, a campus-like atmosphere. (...) Scenes like these are now legion on
the periphery of virtually every dynamic urban area in the world.” (Castells and Hall,

1994, p.1).

As the new “informational” economy unfolded towards the 21* century, Castells and Hall
(1994) anticipated that such new economic and innovation hotspots were likely to keep
proliferating. In fact, by the late 1990s, Storey and Tether (1998) already estimated the
existence of more than 300 science parks in Europe, hosting approximately 15.000 firms.
Until now, the number of science parks kept growing. During the last decade, the IASP —
International Association of Science Parks (2010) — reported a two-fold increase in the
number of registered members, suggesting a much steeper growth in the total number of

such locations worldwide (Figure 1).



Figure 1. Number of science parks registered at the International Association of

Science parks (IASP)
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Knowledge locations are not only growing in number; they are becoming qualitatively
different and more complex. Beyond standardized science and technology parks, many are
mutating towards new hybrid forms (e.g. Phan et al., 2005), pursuing diverse objectives,
proportional to the increasing number of involved stakeholders. For example, some
knowledge locations increasingly focus on a concrete “knowledge theme”, targeting
specific industries such as biotechnology or audiovisual. Moreover, beyond office space,
advanced services and firm incubation, knowledge locations are increasingly planned to
provide diversified housing, consumption and leisure possibilities (e.g. Evans, 2009). In
this vein, a growing number of knowledge locations are developed in (or close to) the
cores of large urban regions, following the re-urbanisation patterns of residents and firms

(van den Berg, 1987).

Societal demands put on knowledge locations are increasing. Beyond providing quality
working space, society increasingly demands knowledge locations to add more value to
their local and regional economies, e.g. by promoting synergies among tenants, changing
routines and unleashing new rounds of innovation — i.e. creations of economic significance

(Edquist, 1997). Recently, van Winden (2010) placed the development of knowledge
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locations at the core of a “knowledge turn” in urban policy in Europe. As urban policy
agendas are progressively aimed at retaining and attracting highly educated people,
promoting entrepreneurship and new industries, knowledge locations are seen as

instrumental to those aims.
1.2 Problem statement

However, despite the announced benefits and popularity of knowledge locations, the
empirical evidence of their achievements is not very encouraging (see chapter 4; also
Tamasy, 2007). For example, a number of studies on the benefits of science parks
concluded that, in many respects (e.g. job creation, financial results, survival and R&D
investments), the performance of firms located in science parks is not better than off-park
firms. The same goes for the creation of start-ups, firm spin-offs and promotion of
entrepreneurship — in reality, many newly developed locations remain half-empty and the
synergies found between their tenants are marginal. Moreover, from a regional perspective,
Shearmur and Doloreux (2000) found no link between the opening of a science park and

regional employment growth in high-tech sectors.

For these reasons, and already in the early 1990s, Massey et al. (1992) suggested that many
science and technology parks resembled “high-tech fantasies”. As the phenomena unfolded
during the decade, Stankiewicz (1998) felt that knowledge locations faced an “identity
crisis” and called for further research to assess their benefits. Their roles in society were
unclear: were they intended to attract firms from elsewhere, to support interactions
between firms and universities or to steer profit-oriented property development? On a more
pessimistic tone, Tamasy (2007) and Macdonald (2012) argued that public money should

no longer be poured into such locations?, the latter considering that the supposed benefits

In the present times of global economic contraction, austerity and budget contractions, this plea has certainly

many supporters around the world.



of science parks and knowledge locations are not more than just “myths”, whose

development can only be justified on the basis of “faith”.

Despite such harsh criticism, there are reasons to believe that the phenomena of knowledge
locations in general and their outcomes in particular are still insufficiently and
inadequately understood. On the one hand, not all knowledge locations turn into high-tech
fantasies: there is considerable heterogeneity (e.g. Albahari et al., 2012) and some of them
grow significantly. On the other hand, evidence on some of their theoretical outcomes is
contradictory, namely their relevance for fostering synergies among tenants — results seem
to vary across locations. However, the recognition that knowledge locations are no panacea
for local economic development seems to have eclipsed the need for a clearer
understanding of the ways in which such locations emerge and develop; the same goes for
the conditions — and potentially different paths and mechanisms — under which their
outcomes are achieved. The literature provides some hints in that respect, but also many

open questions.

First, there are indications that the development of knowledge locations is associated with
their spatial-economic context (Koh et al., 2005). Evidence shows that the large majority
of “successful” science and technology parks (i.e. growing and/or showing interactions
among tenants) prosper in dynamic and large urban regions (Tamasy, 2007); yet, there are
cases of rather dynamic, fast-growing locations in smaller regions with limited urban scale
and declining industries, but with good universities (see, e.g. Hommen et al., 2006; Vale
and Carvalho, 2009; 2012). This suggests that the development and outcomes of
knowledge locations over time are not necessarily a question of urban scale, but perhaps of
the fit between the location’s design and the spatial-economic context in which it is located
(which is dynamic in itself). Moreover, the characteristics of the knowledge location itself
also seem to play a role. Link and Scott (2006) found out that technology parks in the US
grew larger and faster when “specialized” in a certain field (e.g. ICT and biosciences) but
called for further research to clarify the causes. However, to the best of our knowledge,
there are no studies yet exploring the growth and agglomeration phenomena in “theme-

specific” knowledge locations.



Second, Van Geenhuizen and Soetanto (2008) consider that there is limited knowledge on
potentially hidden outcomes of knowledge locations such as the creation of new regional
images and cooperative arrangements in the region where they locate. The nature of
“success” is not consensual nor is the type of market or system failure that knowledge
locations may be addressing (e.g. Hansson et al., 2005; Phan et al., 2005). Moreover, since
the literature provides mainly static analysis of such locations (Hommen et al., 2006) it
remains unclear through which causal paths did the location’s outcomes unfolded, and

which other phenomena where eventually unleashed through the process.

Third, as the development of knowledge locations (increasingly) involve many
stakeholders with potentially different interests, the governance processes involved in their
design has also been pointed as an important research issue, but one in which there is a
dearth of research (e.g. Phan et al., 2005). The same is true for the management of the
location, and the extent to which it contributes to its performance. Although literatures in
the field of urban development have continuously highlighted the need for public-private
partnerships in economic development initiatives — like the development of knowledge
locations — the fact is that the functioning of those governance processes remains very
much a black box (Link and Scott, 2003). In this context, Van Geenhuizen and Soetanto
(2008) make a plea to analyse knowledge locations and their governance in a dynamic
fashion and in coherence with a broader set of shifting networks and connected projects of
the involved actors. The fact that policymakers and stakeholders are not perfectly informed
but adaptors (e.g. Boschma, 2009) hint towards trial-and-error and learning as important

phenomena to consider in the development of knowledge locations.

Fourth, since most of the literature focuses on science parks (traditionally located in city
suburbs), there is limited knowledge on the role played by the urban integration of a
knowledge location in their agglomeration outcomes. As societal preferences change and
quality of life becomes an important location factor (Van den Berg, 1987), some authors
suggest that an appropriate integration of a knowledge location in the urban fabric is
important to generate, at least, sound agglomeration outcomes (van Winden, 2011). Yet, it

remains to be clarified what an appropriated urban integration is (e.g. a vibrant urban



setting? a calm and green environment?) and to which extent the spatial preferences of

tenants might be sensitive to different types of activities.
1.3 Research objectives, questions and central arguments

All in all, a major gap in the literature is the absence of an integrated framework and
theory to understand the development of knowledge locations. An important challenge thus
relies on i) understanding the dynamic nature of such phenomena, ii) the different paths
and variables leading to outcomes and iii) the relations between knowledge locations and

the wider spatial contexts in which they are inserted.

This thesis contributes to shed light on these issues. Its central objective is to develop a
theoretical framework to understand the emergence and development of knowledge

locations. This objective can be broken down in two objectives:

First, it wishes to understand the processes that underlie the formation and development of

knowledge locations. Namely:

i) Why are knowledge locations increasingly moving to the urban fabric (yet

with the persistence of many manifestations in greenfield areas);

ii) How does the profile of a knowledge location emerge (e.g. a specialization in
a certain knowledge field; the type of management, its urban-spatial

integration) and evolves over time.

Second, it wishes to better understand the drivers and mechanisms that lead knowledge
locations to grow and agglomerate knowledge intensive activities over time. By doing so,
it proposes to shed light on mediating processes and hidden outcomes underling the

development of knowledge locations.
Therefore, the main research question of this thesis is:
How do knowledge locations emerge and develop over time?

The answer to this research question will be provided by elaborating on an integrated set of
propositions (theoretical and empirically grounded — see Section 5 and Section 10), that

can inform a theory on the emergence and development of knowledge locations in cities



and urban regions. In order to achieve this objective, this thesis systematically addresses

some of the previous research challenges. The research is structured along the following

research questions:

What are knowledge locations, and what are their main features? (theoretical

analysis)

How can we explain the growing and revitalized attention for knowledge locations,

and why are (some of) them moving back to cities? (theoretical analysis)

What kind of effective benefits do knowledge locations provide for firms and urban

regions? (theoretical analysis)

How does the emergence of a knowledge location relate to its spatial-economic

context? (theoretical and empirical analysis)

How does a knowledge location’s vision and features change over time?

(theoretical and empirical analysis)
Which factors contribute to growth and agglomeration in a knowledge location?
(theoretical and empirical analysis)

Which intermediate outcomes and mechanisms are associated it? How do they

operate? (empirical analysis)

By progressively answering the research questions above, this thesis brings forward two

central arguments:

First, it argues that the emergence and development of knowledge locations is better

understood in the context of the spatial-economic dynamics of their host regions. On the

one hand, emergence results from the coupling of interests and power of individuals and

organizations; however, their actions are deeply influenced by the character of the region’s

production-innovation dynamics and policy-planning traditions. Thus, it is misleading to

think of knowledge locations as the sole result of the action and free will of visionary (or

short-sighted) decision makers. On the other hand, the vision and design for a knowledge
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location can hardly be once and for all — they evolve over time in multiple rounds of
decision making. Again, those changes do not necessarily result from good or bad
planning, but from the coupling of 1) external-to-the-location changes and actor’s self-
organization with 2) the progressive co-evolution between the location and its spatial-
economic context. This means that their design and development can hardly be understood

as the predictable result of a linear, well-defined set of actions.

Second, contrary to what is suggested in the literature, it argues that the growth and
agglomeration outcomes of a knowledge location do not directly or exclusively rely on the
economic or sector-specific dynamism of its host city or region. Those features are
certainly important moderators — constraining or fuelling it further — but not necessarily
drivers. To explain growth and agglomeration in a knowledge location (its most basic
outcome), this thesis puts forward three factors: specialization, urban-spatial integration
and management/entrepreneurial leadership. An important conclusion is that there are
multiple pathways to growth and agglomeration — no single factor has to be always present
to explain it at a certain point in time. Moreover, the three factors proved relevant, but in
different ways. They are relevant to the extent that they contribute to the formation of two
key mediating processes that explain growth and agglomeration: image formation
(associated with the identification of a concept) and ecosystem formation (associated with
exchange and learning among tenants and organizations). Those processes provide two
different paths to agglomeration, but they are not mutually exclusive. Their interaction

largely influences the development of a location over time.
1.4  Scientific and policy relevance

“It feels to me that investing on it [some knowledge locations] is like building
outstanding auditoriums but then lacking the money to hire a pianist. In that case, [

prefer having the pianist playing in a tent”

(Quote from a young industrialist when asked about his expectations and desires for

a new “‘creative factory” in his region, June 2012)

Despite the considerable literature produced over the last two decades on science and

technology parks and similar developments, the last years witnessed very limited



theoretical and empirical advance. There is a generalized feeling in the (disperse)
community of economists, planners and economic geographers interested in the field that
research has largely come to a halt (Phelps et al., 2012). As previously referred, the bleak
conclusions of previous studies — high-tech fantasies — raised a generalized criticism about
the added value of science parks and their roles in urban and regional economic
development. This seems to have slowed down the interest in a research project,
notwithstanding the recognition that our knowledge on the phenomena is still considerably
limited (e.g. Phan et al., 2005). Recently, a special session headed by Sir Peter Hall in the
2012" Annual Conference of the Regional Studies Association (in which parts of this thesis
were presented) was dedicated to revisit the seminal study “Technopoles of the World”
(Castells and Hall, 1994), but essentially to improve further our understanding about old

and recent international occurrences of the phenomena.

This thesis intends to contribute to this revitalized interest in the study of knowledge
locations. First, without losing sight of conventional types of science park developments, it
pays attention to the emergence and development of new hybrid forms of knowledge
locations, built in the urban fabric, specialized in activities beyond “high-tech” — there is
considerably less research on these types of locations. Second, it places the development of
knowledge locations within the dynamics of their urban-regional context. To do so, it
intends to start linking the study of knowledge locations to a broader research agenda on
evolutionary theorizing in economic geography (e.g. Boschma and Frenken, 2006;
MacKinnon et al., 2009), understanding the development of knowledge locations within
the long-term dynamics of cities and regions. Moreover, in order to contribute to a theory
on the emergence and development of knowledge locations, it combines insights from
literatures on economics and economic geography, urban studies and planning, innovation
studies and public management. Finally, it contributes to complement a recent wave of
quantitative studies on the heterogeneity of knowledge locations and firms”™ performance
(Albahari et al., 2012) with qualitative insights on the causal mechanisms beyond the

development of knowledge locations and differences across cases.

From a policy perspective, the situation is completely different. If the understanding of

knowledge locations in academia paints them “black”, the perception in the policy sphere
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tends to paint them “white”. Indeed, rather than a generalized suspicion, the benefits of
knowledge locations for cities and regions have generally been taken almost at face value.
Policymakers place big hopes on them to improve the local economic situation, namely in
places where many other local economic policies failed. In the fast-growing emerging
world, huge sums of money are being invested in the development of entirely new
“knowledge cities”. Throughout Europe, there have long been public investments in

knowledge locations, often supported by EU structural funding and considerable debt.

In the last few years, best-practice exchange networks and forums for the development of
knowledge locations in cities proliferated around the world, and particularly in Europe”.
One of the effects of such networks has apparently been to moderate the uncritical
confidence on knowledge locations, providing policymakers with more nuanced views on
the phenomena. There is a growing recognition among the local policy community that
best-practice and successful “valleys” are hard to copy, and, thus, new knowledge
locations should be attuned to the local context. Yet, in practice, this new “recognition of
context” has not resulted in much more than adjusting the size of the investment and

giving it a thematic banner.

This thesis intends to influence and contribute to more informed policies, namely by
providing decision-makers with policy-relevant knowledge in the shape of a middle-range
theory — i.e. a theory that helps explaining a specific set of a phenomenon, in this case the
emergence and development of knowledge locations in cities. More concretely, although
the resulting theory can be in principle generalized to the study of different manifestations
of knowledge locations, it is particularly suited for knowledge locations that intend to

specialize in a “theme”.

On the one hand, such a theory can help by making use of variables which policy-makers

can effectively influence in a knowledge location (e.g. specialization, urban integration,

3 During the last 3-4 years, the author of this thesis has been involved as researcher, guest speaker and ultimately
“observer” in different policy forums and discussions on the development of knowledge locations in The

Netherlands, Portugal, Ireland, South Korea, Spain and Denmark.
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management dimensions), understanding that other variables are potentially out of their
control, at least in the short-medium run. Moreover, it can clarify which pathways mediate
causes and effects. With a theory, policy-makers can avoid relying exclusively on single

cases when facing new situations.

On the other hand, complementarily, this thesis also believes on the policy relevance of
contextualized case studies of specific instances of a phenomenon. In practice, case studies
have a key role bridging the gap between scholarly and policy-making, illustrating the
applicability of a theory and also the complexity of real-world situations, supporting more
informed judgements (e.g. George and Bennett, 2005; Flyvbjerg, 2006). In this sense, this
thesis also provides in-depth explorations of four case studies that can support
policymakers reflecting on their own experiences and challenges associated with creating

knowledge locations in their own cities.
1.5 Outline of the thesis

This thesis is organized into ten chapters, including this introduction. Figure 2 presents a

schematic outline.

Chapter 2 answers the first research question of this thesis: What are knowledge locations,
and what are their main features? It introduces the concept as it is used during the thesis,
and reviews other definitions considered in the literature. Subsequently, it introduces the
most common, “pure” manifestations of the phenomena (notably science and technology
parks and creative districts) and presents the theoretical rationales underpinning the

development of knowledge locations.

With this initial background in mind, Chapter 3 focuses on understanding how can we
explain the growing and revitalized attention for knowledge locations, and why are (some
of) them moving back to cities? To do so, it places the development of knowledge locations
within a broader framework of urban and regional dynamics. Moreover, it relates the
revitalized interest in knowledge locations with recent fundamental societal developments.
Before concluding, the chapter theoretically explores reasons behind the nuanced spatial
“preference” of knowledge locations for different areas within functional urban regions

(e.g. city cores vs. greenfield locations).
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Chapter 4 explores the literature about the performance of knowledge locations or, as
phrased in the research question, what kind of effective benefits do knowledge locations
provide for firms and urban regions? It places the focus on economic and innovation-
related objectives, yet acknowledging that the objectives of knowledge locations largely
depend on the types of stakeholders involved. The chapter critically reviews the relations
between knowledge locations and performance of their tenant firms; moreover, it explores
the available evidence on their benefits for host cities and regions. The chapter concludes

providing a bridge towards the development of a theoretical framework.

Chapter 5 unfolds central constructs and propositions underlying the theoretical
framework of this thesis. It provides an initial understanding of the drivers behind the
emergence and development of knowledge locations, whose mechanisms and causal
processes are to be further explored during the empirical chapters. The framework
considers two main levels of analysis: the knowledge location and the host region, which
interact with each other. More concretely, it provides first theoretical answers on How does
the emergence and development of a knowledge location relate to its spatial-economic
context? (Section 5.2); how does a knowledge location’s vision and features change over
time? (Section 5.3); and which factors contribute to growth and agglomeration in a
knowledge location? (Section 5.4). It concludes with a visualization of the theoretical

framework.

With the previous framework in mind, Chapter 6 explains the methodological procedures
followed during the research. It explores the reasons behind the use of a (multiple) case
study methodology, assuming the interactions between deduction and induction during the
research. Subsequently, it explains the rationales behind the selection of the case studies,
as well as the data collection and analysis strategies. Additional methodological

considerations are provided in the beginning of each empirical chapter.

Chapter 7 “opens up” the empirical part of the thesis, providing an initial snapshot of each
of the four knowledge locations under study (Arabianranta, Biocant, The Digital Hub and
PIA). For each one, it sketches i) the profile and performance of their host regions; ii) their

overall vision and concept; iii) their profile and features, more concretely its specialization,
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urban-spatial integration and management services and iv) an assessment of their capacity

to agglomerate knowledge-intensive activity.

Chapter 8 takes the empirical research through, and studies emergence and change in
knowledge locations. Section 8.1 places the emergence of each knowledge location in
relation to the networks of actors and the context underlying their emergence, and answers
the question of how does the emergence and development of a knowledge location relate to
its spatial-economic context? It explains how a location’s features and profile are
intimately related with a region’s institutional setting and the power exerted by the actors
involved. Section 8.2 takes a more dynamic perspective and analyses how does a
knowledge location’s vision and features change over time? More concretely it explores
how the underlying vision and features of a location changes over multiple “rounds” of
decision making, resulting from external changes in context coupled with the co-evolution

between the location and the its spatial-economic context.

Subsequently, Chapter 9 puts the growth and agglomeration outcomes of knowledge
locations central and empirically explores which factors contribute to the growth and
agglomeration in a knowledge location? In line with the theoretical framework, it provides
empirical support for the role of three factors, while tracing back the causal chains linking
each factor with agglomeration: specialization (Section 9.2), urban-spatial integration
(Section 9.3) and management features (Section 9.4). By doing so, it empirically explores
which intermediate outcomes are associated with it [growth and agglomeration] and how
do they operate? Hence, it concludes by bringing to the fore two hidden mediating
processes involved in the growth and agglomeration of knowledge locations — “image
formation” and “ecosystem formation” — and their relation with the previous features of a

knowledge location.

Chapter 10 wraps up by synthesizing the main conclusions of the thesis in an integrated
way and provides summaries of its findings. It concludes suggesting research avenues for
an agenda on the development of knowledge locations in relation with their host cities and

regions.
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Figure 2. Outline of the thesis
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2. KNOWLEDGE LOCATIONS: FEATURES AND RATIONALES

2.1 Introduction
What are knowledge locations, and what are their main features?

This chapter introduces the concept of knowledge location as it is used in thesis, as well as
the nature of its most common manifestations. It starts by putting forward a definition that
is flexible enough to encompass different manifestations of the phenomenon, but bounded
enough to bring it operational and of scientific and policy relevance (Section 2.2).
Subsequently, the chapter presents the characteristics of their most widely studied types,
notably science and technology parks and creative districts (Section 2.3 and Section 2.4).
Following this description, Section 2.5 provides some initial theoretical rationales

underpinning the development of knowledge locations. Section 2.6 concludes.
2.2 What are knowledge locations?

The extant literatures in economics, management or planning do not provide a unified
definition for knowledge location. However, they present many definitions for particular
manifestations of the phenomena, notably science parks (e.g. Phan et al., 2005; Queré,
2007; van Geenhuizen and Soetanto, 2008) and technopoles (Castells and Hall, 1994). We
start by exploring some of those notions in order to capture common features for a

synthetic definition.

Most of the definitions focus on science and technology parks. Queré (2007) defines
science and technology parks as areas where knowledge creators and knowledge-based
companies are located, as well as supportive services for their interaction (e.g. technology
transfer). Zhang (2005) refers to property-based initiatives that have formal and
operational links with a university or major centres of research; this is in line with the

13

definition of Link and Scott (2006) for university research parks, as “..cluster [s] of
technology-based organizations that locate on or near a university campus in order to
benefit from the university’s knowledge base and on-going research” (p. 44). Other
definitions focus on the parks’ desired functions. For example, Hommen et al. (2006)

defined a science and technology park as a “...learning site, combining in a pre-established
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territorial area productive, scientific, technical, educational, and institutional agents, based
on the assumption that the co-location of these agents is expected to enhance the

technological and innovation capability of the host region” (p. 1333).

In a recent review, Van Geenhuizen and Soetanto (2008) identified three central attributes
of science and technology parks, cutting across most definitions: 1) a property-based
initiative, in the proximity of a university or other learning organizations; 2) the presence
of high-quality premises for businesses and 3) the link with multi-stakeholder policy
initiatives envisaging innovation and economic impacts of the park in the local and
regional economy. This definition represents well the features of most science and
technology parks and is flexible enough to encompass new hybrid types of knowledge
locations. Moreover, it does not a priori assume the existence of linkages and interactions

between the tenants, leaving it up to research to find out whether those exist or not.

Another well-known notion in the literature is the one of Technopoles, popularized by
Castells and Hall (1994) as “...deliberate attempts to plan and promote, within one
concentrated area, technologically innovative, industrial-related production” (p.8). This
definition is rather synthetic and encompassing but poses some shortcomings for the
purposes of this study. On the one hand, it puts too strong a focus on technology and high-
tech production, which is too restrictive for some contemporary knowledge locations that
largely thrive on the production of e.g. designs, images or symbols, alone or in
combination with other technologies. On the other hand, the authors bring the notion of
“area” an all-inclusive one, also considering fechnopoles places such as Silicon Valley,
Boston’s Route 128 and even cities and regions as a whole (like Paris or Bavaria).
Moreover, we are still in need of a definition that does not conflate the developments in-
location strictu sensu from its impacts and relevance in the economic and innovative

dynamics of the host region.

To sum up, all the previous definitions bring forward important features of knowledge
locations, to be explored in the next sections. However, while some of them are too
narrow, placing too strong assumptions and risking ignoring contemporary manifestations
of the phenomena, others are too broadly defined and jeopardize the operationalisation of

the concept. All in all, for the objectives of this thesis, a notion of knowledge locations
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should be synthetic and flexible enough to encompass different manifestations of the
phenomenon, yet bounded enough to bring it operational, as well as of scientific and policy

relevance.
Therefore, this thesis adopts the following notion:

Knowledge locations are planned area-based initiatives aimed at agglomerating
knowledge-intensive activities in a designated area or city district. The concept of
knowledge location encompasses a number of manifestations such as science parks
and quarters, technology hubs, knowledge campuses or creative factories and
districts, with a deliberate element of planning and policy aimed at promoting that

agglomeration.

This notion of knowledge location comprises the previously identified manifestations and
features, clarifying some important dimensions. Firstly, it stresses the planning dimension
involved in knowledge locations. Under this definition, there must be an associated
planning and policy dimension, involving public or public and private stakeholders,
willing to foster agglomeration and steer new knowledge and innovation dynamics in the
urban and regional economy. Hence, this definition excludes fully profit-oriented, private

property-based developments such as business parks.

Secondly, it considers knowledge locations as area-based initiatives, including the
development of premises and services for firms and other organizations within, but also
associated public spaces, living possibilities, etc. It does not require the existence of
“gates” or “walls”, but presumes the existence of some kind of zoning. Thus, this

definition excludes large “innovation valleys” or cities as a whole as knowledge locations.

Thirdly, the previous notion has a broader understanding of knowledge that goes beyond
science and technology and “high-tech”. It considers that knowledge-intensive activities
may rely on different types of knowledge bases: not only science and engineering based —
dominant in conventional science and technology parks — but also artistic, aesthetic and
cultural based (Asheim et al., 2007), more observable e.g. in creative factories and

districts.
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To grasp the features of knowledge locations further, it is important to know the
characteristics of their most well-known “pure” types, which have been mutating towards
new hybrid concepts of knowledge locations (Phan et al., 2005). We turn to that in the next

sections.
2.3 Science and technology parks4

Science and technology parks are the best known and well documented type of knowledge
locations. They are often located outside the city, close to rings and roads, containing a
mix of premises for businesses, start-ups and research institutes. Typically, there is no
housing or leisure function. Often, science parks are managed by public or semi-public
companies, with most of the shares in the hands of the (local) government or the state.
Universities and research institutes are frequently key stakeholders and joint initiators,
establishing a number of formal and informal links with science and technology parks (e.g.

Massey et al., 1992; Vedovello, 1997; Malecki, 1997).

The first known initiative to develop a science park (although not in a “formalized” way),
was taken by Stanford University’s Dean Frederik Terman, who developed and leased
University’s land for start-ups in the early 1950s. This would turn into the well-known
Stanford Research Park, a cornerstone of Silicon Valley. In 1959, a number of public and
private stakeholders and three renowned Universities in North Carolina — Duke, State and
Chapel Hill — joined forces to set up the Research Triangle Park (perhaps the first truly
planned knowledge location in the world), still nowadays one of the US’s most well-

known and vibrant technology parks (Link and Scott, 2003).

In 1970, Cambridge Science Park was formally established in the United Kingdom. It is
the UK’s oldest and most prestigious science park. Its development was led by Trinity
College, which limited the admission to technology and research firms. Recently, it was
home to over 90 high-tech companies and 5,000 personnel, but its start was slow: 2 years

after its official opening, it had only 7 tenants, and only 20% of the designated area as

4 This section is largely based on Van Winden, W., Carvalho, L., Van Tuijl, E., Van Haaren, J. and Van den
Berg, L., Creating Knowledge Locations in Cities. Abingdon: Routledge, 2012.
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developed (Koh et al., 2005). It focuses on basic and applied research, and many of the
companies are led by researchers and scientists rather than typical entrepreneurs. In the late
1980s, the science park concept became widespread in Western Europe (Monck et al.,

1988) and it is currently a fully-fledged reality throughout the world (IASP, 2010).

Science and technology parks come in several shapes and can have different initiators and
business models. They have “identifiable administrative centres, focused on the mission of
business acceleration through knowledge agglomeration and resource sharing” (Phan et
al., 2005, p.166, our emphasis). Some focus on particular technologies, economic sectors,
or science fields; others are more generic. Overall, science and technology parks often
pursue multiple goals simultaneously, which tend to have different emphases according

with the involvement of different stakeholders (see Table 1).

Table 1. Main goals of the various stakeholders in science parks

Stakeholders Main goals

Science Parks serve to strengthen knowledge transfer (interaction) between
university research and industry, particularly to derive funding for future
research. It also includes commercialization of research results, eventually
through academic spin-off firms and utilization of idle land of the university. In
the knowledge economy: meeting targets from government policy.

Universities & research
institutes

National and local (regional)
government and (public)
business support
organizations

Science Parks support the restructuring of the local (regional) economy. They
generate new firms, high-technology jobs, income and tax. Also, they serve to
improve the image of the city (region), particularly international recognition.

Science Parks are seen as a business opportunity. They serve as real estate
investment projects to raise profits. In addition, the firms that settle may serve as
investment projects.

Real estate and financial
institutions

Science Parks are seen as favourable environments, in terms of supply of
Firms on Science Parks facilities, the positive image associated with it and network opportunities with
the university and other park tenants.

Source: Van Geenhuizen and Soetanto (2008, p. 94)

An important role ascribed to science and technology parks is to increase knowledge
spillovers and to improve connections between universities and the industry. Typically,
science parks contain incubation facilities, where young science-based firms are helped to

develop. By locating on a science park, firms gain access to structural elements provided
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by the science park, e.g. infrastructure and supporting facilities, providing opportunities for
synergy between high-tech firms (e.g. Phillimore, 1999). Chan and Lau (2005) make a
distinction between two types of support: basic structural support (shared office services,
business assistance, rental breaks, business networking, access to capital, legal and
accounting aid, advice on management practices), and technology-related structural
support (labs and workshop facilities, R&D activities, technology transfer programmes,

and advice on intellectual property).

There are several types of science parks. Some focus primarily on basic research, and have
strict admission criteria (e.g. Cambridge). Others are more oriented towards applied
research, and also allow manufacturing and workshops at the premises. Some science
parks have a thematic or technology focus (e.g. biotechnology), others are more generic.
Typical tenants of science parks are university departments, start-ups, technology
companies, but also public research institutions and private research labs. Some science
parks focus on production-oriented technology, and have close links with manufacturing
firms. A good example is Taiwan’s Hsinchu Science Park. It has developed as a “brain”
centre for the manufacturing of semiconductors and other electronic components, but also

manufacturers locate at the site (Lee and Yang, 2000).

Over the last decade, many Asian countries invested in science parks with an eye to
attracting knowledge-intensive foreign investment. The establishment of Singapore
Science Park in the 1980s became an example for many other Asian countries. It was
created to provide an infrastructure to host multinational corporations and other businesses
that benefit from proximity to higher educational institutes. Moreover, the Park was
planned to become the R&D hub of the city state, and was meant to signal the country’s

ambitions to become a leader in the knowledge economy (Koh et al., 2005).

Throughout Europe, mainly in former industrial regions, science parks have ambitions to
signal processes of economic diversification. They develop prime conditions and
infrastructures to attract new knowledge-intensive FDI, and often host the “crown jewels”
of regional economic diversification, such as new lead firms, high-tech start-ups and

internationalized knowledge institutes (Carvalho, 2009).
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2.4  New types of knowledge hubs and the creative district®

The focus of science and technology parks typically ranges from basic and applied science
to product development and sometimes even manufacturing. However, during the last
decade-and-a-half, new types of knowledge location have been developed in thematic
fields beyond science or technology. This reflects the growing recognition that the
knowledge economy is not restricted to the technological realm. Notably, the “creative
industries” (such as fashion, design, audiovisual, multimedia, etc) have been identified as
promising knowledge-based growth activities, with a strong urban orientation and
symbolic content (Scott, 2000; also chapter 3). Consequently, many cities have developed
a wide variety of area-based concepts to facilitate the development of these industries, e.g.
through creative city plans and through the development of new dedicated “spaces” and

locations (e.g. Laundry, 2000).

In the 1990s, Manchester was early to support the development of a “creative quarter” in
the city’s Northern district (van den Berg et al., 2001). It targeted the concentration of
designers and artists in a multi-functional area (with shops, restaurants and living
possibilities). There are many more examples, particularly in Europe (Evans, 2009b)°.
Another well-known case is Barcelona’s “@22 district”, in which former industrial land is
being transformed into a multi-functional “innovative district”. This new location counts
with the strong involvement of many local universities research institutes, willing to
expand and relocate their activities in the area, mixing e.g. in biosciences, design and
multimedia. In the Netherlands, the City of Eindhoven has been supporting the
reconversion of former Philips’s premises towards a mixed-use creative factory called

“Strijp-S”.

5 This section is largely based on Van Winden, W., Carvalho, L., Van Tuijl, E., Van Haaren, J. and Van den
Berg, L., Creating Knowledge Locations in Cities. Abingdon: Routledge, 2012.

® Asian cities increasingly provide examples of this phenomenon as well (e.g. Keane, 2009; van Tuijl and van der

Borg, 2012).
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There are similarities and shared objectives between these new knowledge hubs and the
more “traditional” science parks described above. Typically, universities and other
knowledge institutes (e.g. media departments, schools of design) are involved in the
development; also, many have incubation facilities, start-up support, and seek to develop
local networking as a means to promote innovation and new product development.
Moreover, there is often the participation and co-location in the area of intermediate
institutions such as cultural centres, development agencies and other organizations with

responsibilities in fostering networks between firms and educational institutes.

However, what clearly distinguishes such locations from science and technology parks are
their urban felling. Unlike traditional science parks, creative hubs do not look like mono-
functional business parks. Many can be found in city centres and/or regenerated industrial
areas, and have a more urban and lively ambience. Contrarily to the typical science park
model, these new hubs have usually a strong aesthetic and visual drive encompassing
cultural facilities, museums, architecture quality, heritage preservation, public art and
trendy streetscapes, event hosting, with housing and living possibilities (e.g. Van Winden,

2011).

In a recent global survey to “creative-related” knowledge locations, Evans (2009a)
synthesized the dimensions and policy objectives involved in the planning of such
locations, which he called “creative spaces” (see Figure 3). Indeed, like in science and
technology parks, also economic development, agglomeration and investment attraction,
entrepreneurship and job creation are dominant objectives, as well as the development of
clusters of knowledge-intensive and creative activities. However, they also include the
urban pay-offs resulting from the regeneration or worn-out areas, branding, tourism

promotion, as well as physical and environmental revitalization and social inclusion.
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Figure 3. Policy rationales

Heritape |
Amenitvioor. I |

Saciall aceese I |

City Brandio, |
B _____________|
o M
Training

kegenerstion. I |

Econarmic

Devebopment!
Employment | i | 2 | 1 ' )

i T i i dri i 1 Wi i i

Source: Evans (2009a); note: the Figure represents a sample of 230 “knowledge and
creative city” strategies.

2.5 Knowledge locations and policy rationales

Why does society (namely government authorities) invest in knowledge locations? Beyond
the popular policy discourse and glossy promotional leaflets announcing the creation of
new jobs, companies and places to “live, work and play”, there are a number of general

underlying theoretical arguments for policy intervention.

The most widely acknowledged is the market failure argument (e.g. Phan et al., 2005).
Under this argument, social returns and positive externalities associated with (parts of)
knowledge locations exceed private returns. Therefore, there is a risk of under-provision of

the good and public authorities invest to reduce that risk. Governments assume that there
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are many public benefits that cannot be entirely appropriated by the private sector, but that

accrue to society.

Those benefits can be knowledge and innovation-related. A central argument for investing
in knowledge locations posits that the agglomeration of a critical mass of knowledge
intensive activities in a location can contribute to reduce transaction costs and increase
overall collective efficiency (e.g. Phan et al., 2005). This can be e.g. associated with search
for information (e.g. reducing information asymmetries between R&D institutes and the
industry), technology transfer and access to rare services such as laboratorial facilities or

intellectual property advising.

Also for creative industries, Evans (2009b) suggests that the concentration of knowledge
intensive actors can lead to cost-savings along production chains and information access,
e.g. through workspace sharing. Moreover, some knowledge locations are also increasingly
justified by their incompletely appropriable benefits in neighborhood development and

rejuvenation, social inclusion or heritage preservation as public goods.

However, in the face or recent socio-technical evolutions (e.g. wide diffusion of
information through ICTs, consolidation of virtual markets, market-provided cooperative
workplaces), some authors casted doubts on whether most of the reasons behind an
innovation and information-related market failure still hold (Phan et al., 2005). From a
regional innovation perspective, some authors inclusively argue that correcting market
failures should not be a policy target, since knowledge asymmetries are part and parcel of
any economy and provide the incentives to invest in knowledge creation per se (Boschma,

2009).

In this vein, there is another set of justifications underpinning the development of
knowledge locations, largely related with the notion of system failures (e.g. Edquist, 1997;
Bergek et al., 2008), supported by the literatures on evolutionary economics, innovation
systems and its regional extensions (e.g. Cooke, 2001; Henning et al., 2010). These
approaches consider that innovation hardly results from a linear and unidirectional process
“from-R&D-to-commercialization”, but much more from an interactive process between

knowledge producers and knowledge users, supported by a number of organizations (e.g.
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sector associations, venture capitalists, government) and shared institutions, such as norms,

practices, joint visions and interaction routines.

Under this literature, knowledge locations are often considered important elements of a
regional innovation system, namely as they play the role of an intermediate organization
providing advanced services and access to resources such as venture capital, market
information and knowledge brokerage (e.g. Todtling and Trippl, 2005). Phan et al. (2005)
suggest that knowledge locations can sometimes fill institutional voids or “missing links”
in innovation systems. For example, knowledge locations can foster new linkages between
knowledge producers and users, support information exchange or the development of new
routines and supportive services for the interaction between knowledge users and

producers.

Finally, beyond market and system failures, there is a third group of reasons beyond the
development of knowledge locations, associated with the phenomena of policy circulation
and discourse building. On the one hand, knowledge locations are deeply embedded in
political systems and discourses (Van Geenhuizen and Soetanto, 2008). They become
“physical proof” of larger knowledge-based economic development strategies; therefore,
they can be (partly) justified for their role uniting stakeholders in cities and regions around

shared concerns and development of joint visions for economic change.

On the other hand, knowledge locations can play a role in political processes of investment
legitimation. For example, investments in “creative-driven” urban policies and associated
quarters/“factories” legitimize local spending in the fields of education, culture and
infrastructures (increasingly difficult to justify under tight municipal budgets) since they
become associated with business development and tax revenues from real estate
valorisation, therefore perceived as contributing to extra revenues rather than to extra costs

(Hansen and Nyansil, 2009; Peck, 2005).
2.6 Conclusion

This chapter presented a notion of knowledge location, essential to frame and guide the
next research steps: knowledge locations are planned area-based initiatives aimed at

agglomerating knowledge-intensive activities in a designated area or city district. In order
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to clarify what a knowledge location is and what their main features are, the characteristics
and objectives of some of their more common manifestations were depicted. As illustrated
above, knowledge locations are being developed for a number of reasons, which first and
foremost is local knowledge-based economic development. Knowledge locations are seen
as instrumental to the agglomeration of knowledge-based activities in cities, to the
promotion of synergies and joint learning between them and, ultimately, to new rounds of

local and regional development.

The chapter provided some initial theoretical arguments underlying the development of
knowledge locations, but at this point we still know little about the reasons and
fundamental developments behind the growing societal interest in this policy tool and the
evolutions of its features over time. Remaining puzzles are also the reasons behind the
nuanced spatial orientation of knowledge locations within functional urban regions. Why
do some tend to emerge and succeed in greenfield environments while others increasingly

have a strong urban orientation? We turn to these issues in the next chapter.
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3. FUNDAMENTAL CHANGES, URBAN DYNAMICS AND
KNOWLEDGE LOCATIONS

3.1 Introduction

How can we explain the growing and revitalized attention for knowledge locations, and

why are (some of) them moving back to cities?

This chapter frames the development of knowledge locations within a broader theoretical
framework of urban and regional dynamics. It explores the relation between the
fundamental societal changes of the last decades, the phenomena of re-urbanization, and
the emergence and consolidation of this popular policy provision (Section 3.2). Moreover,
it relates recent societal developments such as i) new stages of the ICT technological
revolution (3.3.1), the consolidation of global economy with strong knowledge mobility
(3.3.2) and the features of the so-called knowledge economy (3.3.3) with changes and
adaptations in the “design” of knowledge locations, as well as with the revitalized policy
interest in such investments during the last decade. Moreover, while acknowledging a
general “urban turn”, the chapter explores reasons behind the observed (nuanced) spatial
“preference” of knowledge locations for different areas within functional urban regions —

e.g. city cores vs. greenfield locations (3.4).
3.2  Urban development dynamics and the urban life cycle

In order to understand the growing attention to knowledge locations we first need a general
analytical framework to understand the development dynamics of their host cities and
urban regions. Van den Berg’s (1987) theory of urban dynamics and the urban life cycle
provides a neat and appealing starting point to do so. It is particularly useful here as a
device to theoretically conceptualise the catalysts behind the steady emergence of

knowledge locations from the early 1980s onwards.

In line with van den Berg’s rationale, the emergence of a new knowledge location can be
understood as a new government provision, responding to the changing demands and
preferences of urban actors (residents, companies). Another important feature is that van

den Berg’s underlying theory considers urban change — including the development of new
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infrastructures and policies — as a joint result of both actor’s self-organization dynamics
and preferences (which on their turn respond to fundamental societal changes), but also of
deliberate policy and planning action (from the government) to accommodate those new

preferences.

In a nutshell, van den Berg’s theory provides an integrated framework to explain urban
dynamics (concentration and de-concentration of people and jobs within urban regions) as
a result of changes in the behaviour of urban actors in space: residents, companies and
government. According with the theory, those actors seek to increase their welfare
functions, which depend on the match between 1) the supply of welfare elements in place
(e.g. living facilities for families; location factors for companies; social welfare for the
government) and 2) the actor’s preferences, which are associated with current economic,
social, political or technological societal structures. The spatial behaviour of each group of
actors is initially propelled by new preferences, and in turn associated with progressive and
fundamental societal changes (e.g. diffusion of the car in society, increasing value attached
to the living environment), but subsequently also by changes in the location potentials
provoked by actions of the other actors (e.g. decisions of migration, transport use,
industrial relocation, etc.). In a similar vein, the government reacts to these changes in
order adjust policies and provisions that fit the residents and companies new demands (e.g.

housing, infrastructure or economic policy).

Van den Berg (1987) recognises that the demanding-following nature of government’s
behaviour often steers further the spatial behaviour of other actors, leading to chains of
circular and cumulative causation. An example is the downward spirals of city centres,
accentuated by the provision of new infrastructure in sub-urban locations, which over time
became detrimental to urban regions as a whole. Conscious of this tension, in subsequent
work and from a policy perspective, van den Berg and colleagues (van den Berg et al.,
1997; van den Berg and Braun, 1999; van den Berg et al., 2007) made a plea towards the
adoption of a more proactive and anticipatory (vs. reactive and demand following) urban

management orientation.

The abovementioned theory of urban dynamics explains the development patterns of urban

regions through four different historical stages from the industrial revolution until mid-
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1980s: urbanisation, sub-urbanisation, dis-urbanisation and re-urbanisation’. The
urbanisation’s stage is associated with a fundamental development (industrial revolution)
and has led to the concentration of companies and residents in fast growing cities. Over
time, the increasing pollution, land prices and nuisance of the industrial city progressively
led a sub-urbanization stage in which residents steadily moved to suburbs (the city’s hard
ring) while keeping most of the jobs in the central city; this spatial change has been
underlined by another set of fundamental developments — associated with the diffusion of
car use — and was further propelled by government provision of urban infrastructures such

as roads and urban services in the suburbs.

The next stage — dis-urbanization — is of further de-concentration as residents and jobs both
leave the core city and the hard ring towards a “soft ring” of small and medium sized
municipalities, free of congestion and nuisance and with lower land prices. According with
van den Berg’s analysis, this stage in underpinned by the growing value attached by
society to the living environment®, followed by the new government’s support for further
infrastructure and housing development. This shift originated the consolidation of
metropolises with diverse fully fledged cores and rings, closely-knit and interdependent,

working as functional urban systems.

By the early-mid 1980s, as some old cities in large metropolis started to attract back
companies and residents, van den Berg (1987) identified the beginning of a general shift
towards a new urban development stage — re-urbanization — primarily linked with the
emergence of a new “informational economy”. This new informational economy, thriving
of immaterial inputs and outputs, entailed new location factors and preferences. For
example, companies were growing smaller in size and becoming increasingly reliant on
immaterial inputs and highly-qualified, educated workers. In turn, those highly-qualified

workers (who are also residents) increasingly attached a premium to the quality of the

7 Namely the dynamics of urban concentration and de-concentration in the US and Western Europe.

¥ This development is associated with the preference for “freedom” from generalized nuisance, while still being

able to access jobs and consumption amenities.
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living environment. On the face of these trends, van den Berg predicted growing
competition between different cities within the functional urban region to attract the
highly-qualified residents and companies, through a number of provisions to cope with

actors’ (people and companies) new demands.

What does this imply for the study of knowledge locations? In line with this theoretical
framework, from the 1980s onwards, one of the government’s reactions to cope with the
new set of preferences has been the provision (alone or together with other stakeholders) of
knowledge locations’. Science and technology parks have been perceived since then as a
good fit to cope with and support the demands of new information-based industries (e.g.
ICTs, biotechnologies). They provided e.g. facilities for smaller companies with moderate
office rents, in physical proximity to information and knowledge (e.g. universities, other

companies), in an often clean and nuisance-free environment.

The development of science parks and knowledge locations are still seen today by local
governments as a distinctive provision in the competition between urban regions, but also
many times between different municipalities within a functional urban region. As Turok

(2009) puts it:

“In the face of growing competitive pressures, cities in Britain, the United States, and
other advanced economies have been exploring new ways of promoting their
distinctiveness to increase local prosperity. All sorts of devices [such as science and
technology parks and related locations] have been deployed in attempts to generate

greater interest, investment, jobs, and population” (p.13).

? Naturally, not only local governments have been involved in the provision of knowledge locations, but also
regional and national level governments. Namely for science parks, national science and innovation polices

policies have been extremely influential fostering their development (Stankiewicz, 1998).
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3.3 New fundamental developments, socio-economic change and knowledge

locations

Can we see changes in the fundamental developments that propelled the development of
the first generation knowledge locations during the 1980s? By that time, Castells and Hall
(1994) argued that the development of knowledge locations was part and parcel of three
fundamental developments with profound impacts on the playing field of cities: 1) a
technological revolution based on information technologies; 2) the formation of a global
economy and 3) the emergence of new modes of production based on information and

knowledge"’.

As the authors put it, knowledge locations did not emerge by accident or fashion. They
represented deliberated planning attempts by public and private parties “to help [to] control
and guide some exceedingly fundamental transformations [affecting] society, economy and
territory, [that were] beginning to redefine the conditions and processes of local and
regional development” (p. 2). The interest in knowledge locations gained momentum
towards the late 1990s as the previously identified trends consolidated and the global
competition to attract and retain investments and companies gained a strong urban and

regional dimension (e.g. Lever, 1999).

But what has happened since then, namely in the last decade-and-a-half, and which new
societal evolutions impacted on the development of knowledge locations? We have seen
that knowledge locations proliferated and diversifying their features; they did so in more
nuanced spatial settings, beyond the science park model and the quiet peripheries of cities
towards more urbanized areas (chapter 2). Which are the drivers behind such change? We
turn to some of the most significant issues in the next points, and Table 2 synthesizes that

analysis.

1 . . —
% Those trends supported the emergence of new, network-based modes of industrial organisation. Examples are
the shifts from in-house and single location production of large industrial corporations towards networks of
flexible specialization among smaller firms (Scott, 1988) and the internationalisation of production (Dicken and

Thrift, 1992).
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Table 2.

Fundamental developments,

knowledge locations

recent evolutions and hybrid types

of

Castells and Hall (1994)

Recent developments

Technological

revolution

Technological silos (e.g. ICT,
biotechnology)

Intermittent Technology transfer

Restricted number of innovation actors
(firm, university)

Technological convergence (e.g. ICT, media,
audiovisual, health)

Permanent and unpredictable information and
knowledge mobilization

Large number innovation actors (including users)

Globalisation

Integration of global value chains

Multiple production sites and a single

Mobility and circulation of knowledge

Multiple production and R&D sites

R&D base

“High-tech” “Analytical, synthetic, symbolic”
Informational Scientists and technicians “Creative class”
economy

Production vs. consumption Interaction production-consumption
Knowledge “Hybrid types of knowledge locations™ (e.g.
loca tionsg “Science and Technology Parks” creative districts, knowledge and technology

hubs)

Source: Own elaboration (also partly inspired by Crevoisier and Jeannerat, 2009)

3.3.1

New developments within the technological revolution

Among the most significant developments of the technological revolution referred by

Castells and Hall (1994) were the diffusion (and increasing capacity) of the personal

computer, the internet and other forms of mobile telecommunications, biotechnology and

genetic engineering. Beyond their impact in society at large, such technologies became

growing industries in their own right. An important characteristic of these new

technologies, at least during their early development (1980s and early 1990s), was the
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heavy reliance on basic research, developed in universities and (national) research labs,

before they could spill out to industry and commercialization, in a linear fashion''.

Hence, science and technology parks were progressively created to increase the economic
impact of scientific research. Their emergence reflects the notion (and society
expectations) that science is not only valuable in its own right, but also a catalyst to
economic growth: it would contribute to innovation and the development of high-tech
firms (Guston, 2000). At the same time, universities discovered commercialization as a
new source of income, and increasingly considered science parks as effective instruments

to tap on them.

Under this paradigm, technological developments and innovations largely developed in
isolation, in separated industrial settings. Innovation involved a limited number of players,
namely R&D centres and industrial players, under the frame of science and technology
policy. Knowledge transfer happened in an intermittent fashion, relying on highly
formalized projects over long time spans, in a rather unidirectional way (again, from the
R&D lab to the firm commercialization). In the late 1980s and during the 1990s, and from
an urban and regional perspective, knowledge locations (notably science and technology
parks) were seen as instrumental “fixing” declining industrial regions through high-tech

developments.

However, during the last decade, a number of trends and evolutions paved the way to more
nuanced modes of industrial organization and innovation. One of the most significant
evolutions has been the consolidation of the so-called Web 2.0, i.e. using internet as a
dynamic interaction platform between people. Associated with this is for example the
convergence between ICTs and media for service provision in platforms such has the ones

found in smart phones and tablets (internet, media, audiovisual, etc). This has been hand-

1 Under a linear assumption, innovation is equated with R&D and spills “down the ladder” from R&D in
university (basic) and company labs (applied) towards industrial commercialization and diffusion (see Godin,
2006, for a review). Biotechnology is perhaps the most evident example, but the same goes for many ICT

applications, with origins in many US military-related national research programmes.
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in-hand with the proliferation of social networking platforms such has Facebook, Twitter
or blogging practices (e.g. Jones et al., 2010), which brought information accessibility and

diffusion much faster.

The former developments facilitated a more fluid and permanent knowledge mobilization
and diffusion. They also opened room to the involvement of a larger number of actors in
innovation processes and new product’s development, such as users and consumers.
Examples are the proliferation of crowdsourcing practices (Howe, 2006) — companies and
organizations using “everyday people (...) to create content, solve problems, even do
corporate R&D” (p.1) and the growth of open-innovation processes, i.e. companies using
knowledge and technologies developed outside the company and even outside R&D units

“proper” (Chesbrought, 2003; von Hippel, 2005)"%.

These recent developments accentuate the shortcomings of a linear, “from-R&D-to-
commercialization” innovation model which underlined the early development of science
parks, e.g. based on the development of semiconductors or new drugs (Massey et al.,
1992). Presently, new-generation knowledge locations are being planned to cope with the
challenges and opportunities opened by the new ways through which people and
organizations interact towards new products and technologies. Examples are the provision
of interactive media and communication platforms as part of the “service package” of a
location, or the provision of joint labs and pilot facilities to test convergence potentials and
new combinations between different technologies (van Winden and van den Klundert,
2009). Some knowledge locations, e.g. in South Korea are being designed to become real-
life test-beds of new technologies and services (e.g. urban services related with energy or
mobility), requiring the interaction between every-day users, firms and other innovators

(Carvalho, 2011).

12 A recent example of the latter is the development of “living labs” in European cities and neighbourhoods (e.g.
Almirall, 2008), i.e. real-life technological platforms and test-beds in which companies and other partners jointly
develop and test new technologies in close interaction with the ordinary citizen (e.g. health monitoring

applications).
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3.3.2  Consolidation of a global economy with knowledge mobility

From the 1990s onwards, globalisation (i.e. the interdependency between globally spread
regions) increased sharply. The previous identified technological revolutions in ICT"
converged with a number of political developments (e.g. EU integration, global trade
liberalization) and transportation innovations (e.g. containerization; rise of low-cost air
carriers) opening room to the increasingly global circulation of people, goods and capital.
These developments have been extensively documented elsewhere (e.g. Friedman, 2005;
Rodriguez-Pose and Crescenzi, 2008) and led to new forms of production organization
across space — e.g. the consolidation of global value chains organized through the out-

sourcing and off-shoring operations of large multinationals (Gereffi et al., 2005).

A result from the abovementioned is the increased mobility and circulation of knowledge
(e.g. Crevoisier and Jeannerat, 2009). First, the development of globally networked R&D
departments progressed as the role of multinationals in the global output, trade and capital
circulation increased, e.g. through mergers and acquisitions (Dunning, 2009). Moreover,
also smaller companies increasingly spread R&D and innovation “antennas” in cities and
regions beyond their home location. Some do it from the start-up stage, the so-called
“born-global”, a growing phenomenon in the corporate world (Tanev, 2012), in order to
early access localized resources such as technical and market knowledge, venture capital or
simply to benefit from localized symbolic assets, e.g. local “brands” (Doz et al., 2001;

Carvalho et al., 2012)

Second, beyond inter-firm networks of international managers and technicians, global
knowledge mobility also takes place through the circulation of scientists and other
individuals such as transnational entrepreneurs (Drori et al., 2009). Saxenian (2007)
called these mobile workers the “new Argonauts”; she provided evidence of their role in
the development of new industries in their home regions, through the mobilization of
knowledge sourced elsewhere. One of the most well-document cases explores the

development of the advanced semiconductor and venture capital industry in Taiwan, which

13 Including also e.g. e.g. file-sharing, video-conference, e-mail and diffusion of platform software.
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started out of the technological relations between Silicon Valley and Hsinchu Science Park
in Taiwan, bridged by expats Taiwanese engineers with previous working experience in
the Valley (Saxenian, 2007; 2008; Lee and Yang, 2000). Those returnees found in park
ample room (e.g. flexible and “mouldable” institutions, bureaucracy exemptions) to
establish new businesses involving technology and even institutional transfer (e.g. venture
capital and managerial practices) from Silicon Valley. The park supported the formation of
new communities that ended up spilling out to shape a broader Taiwanese semiconductor

innovation system, with new rules and innovation-favourable institutions.

Third, and related with the previous two dimensions, is the emergence of a project-based
economy (Ekstedt et al., 1999). It refers to the fact that multidisciplinary teams from
different companies frequently cooperate intensely towards new solutions, on a temporary
basis and in ever-changing network configurations. The literature provides manifold
examples of industrial development and innovation projects organized on a global scale,
between companies and organisations located in different countries, in very diverse fields
(e.g. Van Winden et al., 2010; Moodysson, 2008). As a result, cities and regions are
becoming places of intense transnationalism and mobility, reason why (international)
accessibility is of utmost importance. Accordingly, new knowledge locations are
increasingly designed envisaging expat-friendly amenities and services, placing efforts in
the general integration of the location with global networks, often through very active
brokerage and “boundary spanning” practices of the location’s managers. East Asian
knowledge locations — e.g. in Singapore — emphasise these trends (e.g. Mae Phillips and

Yeung, 2000; Koh et al., 2005).
3.3.3  From the informational to the knowledge economy

Castells and Hall (1994) start their analysis of “technopoles” contextualizing the

emergence of a new form of economic production based on information, knowledge and
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their recombination'*. During the last decade-and-a-half, the diffision of such a new mode
of economic production expanded widely in most of the western world, but also in the
most dynamic metropolis of the “global south”. The notion of “informational economy” —
largely associated with the development and diffusion of ICTs — evolved towards a broader
notion of “knowledge” or simply “new economy”, in order to stress its fundamental

differences vis-a-vis the former “Fordist”, physical, production-based economy.

The OECD (1996) defined knowledge economies as “economies which are directly based
on the production, distribution and the use of knowledge and information”. In Europe, this
definition influenced the strategy behind the “Lisbon Agenda” under which national
governments committed themselves to invest in ICT, increase R&D spending and promote
knowledge commercialisation. The development of science and technology parks were

seem as spearheads in such strategies.

More recently, the more narrow and linear understanding of knowledge and innovation
(still influential in policy circles) has been giving ground to a broader understanding of the
knowledge economy. Under this perspective, economic added value and innovation is
associated not only with new high-tech industries, but cuts across “traditional”
manufacturing activities (e.g. Asheim and Coenen, 2005; van Winden et al., 2010), also
including the production of symbols and experiences e.g. associated with fashion or design
(Scott, 2000). For this reason, Asheim et al. (2007) made a plea to avoid high/low tech
dichotomies and recognised that knowledge is increasingly embedded is all forms of
innovation, yet with different characteristics: analytical (science-based), synthetic
(engineering-based) and symbolic (artistic-based). Innovative activities primarily rely on
different types of knowledge, even if they are increasingly intertwined in a product or

service (think, e.g. on a smart-phone, or on functional food).

4 The key contours of this development had been identified a decade before in the US context (e.g. Naisbitt,
1984; van den Berg et al, 1987), but had likely been already at play before, as the evolution of the US
productivity suggests (Romer, 1986).
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The knowledge economy has other important characteristics. First, it thrives on accelerated
development paces (Golder and Tellis, 2004) as well as fast obsolescence of products and
services (Powell and Snellman, 2004). Second, in opposition with standard designs and
mass production, multiple designs of the same core product are usual; competition takes
places not exclusively through price but increasingly through differentiation (Scott, 2006).
Hence, society increasingly puts a high premium on entrepreneurship and innovation (e.g.

van den Berg et al., 2005) — an objective explicitly pursued by many knowledge locations.

Such characteristics go hand-in-hand with fundamental changes in labour markets. Routine
functions — either “blue” or “white” collar — become increasingly automated while the
largest shares of economic added value rely on an “elite” of workers capable of advanced
problem-solving, relying on high qualifications and diplomas but also on social interaction
and skills. This is reflected by the increasing relevance of scientific and technology-based
jobs in the labour force of developed economies, as well as management, analysis and
diffusion of information and production of images, symbols and experiences (e.g. Scott,

2006).

This new group of workers has been popularized by Richard Florida (2002), as the
“creative class”. According with Florida, quality of life (and not necessarily the highest
salary) plays a central role in the location decisions of the creative class (see also van den
Berg, 1987). They tend to choose tolerant and diverse places where it is easy to socially
plug-in, change jobs and access diverse amenities such as cultural and advanced
consumption opportunities. Moreover, some segments of the creative class (e.g. artists,
designers, researchers) follow unorthodox working schedules, not anymore from “nine-to-

five” but mixing living and working in time and space (e.g. Evans, 2009a).

The former dimensions led to new expectations and roles for science and technology parks
and knowledge locations in general. For example, they explain the increasing popularity of
new types of knowledge hubs such as creative districts (Miles and Paddisson, 2005). New
hybrid knowledge locations still have many of the key features of science and technology
parks (e.g. premises for companies, entrepreneurship promotion), but with a focus on new

types of activities (e.g. media, design, audiovisual), a carefully designed public space,
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explicit concern to promote functional mixes and a whole new set of amenities and living

possibilities, in line with the new desires and working preferences of the “creative class”.
Overall assessment

All in all, in line with van den Berg (1987) and Castells and Hall (1994), changes in
societal demands — in turn leading to changes in preferences of residents/workers and
companies — have been placing strong pressure on policy provisions such as knowledge
locations. The increased attention for such a provision results from the coupling between
1) actor’s self-organization in search for welfare potentials in space and 2) deliberate

planning attempts (by governments) to cope with society’s new demands.

We analysed above some on-going changes in the features of knowledge locations in
response to a number of fundamental developments and recent trends. However, we did
not fully explain yet the strong orientation of knowledge locations for urban regions. Why
do the large majority of knowledge locations locate within or in the close proximity of
large urban regions (e.g. IASP, 2010; Evans, 2009a)? And why do we find old and newly
developed knowledge locations in different areas of functional urban regions (core cities
and greenfield locations) even if we are in the presence of a generalized “urban turn”, in
which knowledge locations move from isolated campus to more urbanized, centrally

located settings (van Winden, 2011)? We explore this issue in the next section.
3.4  The role of cities and the “urban turn” in knowledge locations

Despite the increasingly complex geographies of knowledge circulation, there is nowadays
plenty of evidence that knowledge creation and innovation still largely occurs in concrete
places (namely in cities and urban regions), where rich multi-functional learning
interactions can unfold, backed by social, institutional, cultural and cognitive proximity
between economic actors (Boschma, 2005; Crevoisier and Jeannerat, 2009). As economic
development becomes increasing reliant on immaterial inputs and ideas, there is nowadays
a broad consensus among economists and economic geographers that the role of cities as
economic and innovation engines has been largely reinforced (e.g. van Winden et al.,

2007; McCann, 2008).
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There are a number of reasons why cities reinforced their role as locus of the knowledge
economy. First, innovation requires adequate endowments of human and physical capital,
and investments in R&D requires a minimum dimension and scale to become effective;
hence, the concentration of highly skilled individuals, educational infrastructures and
companies in urban regions give them incomparable advantages (e.g. Rodriguez Pose and

Crescenzi, 2008).

Second, as long emphasised by Jane Jacobs (1969), large cities and urban regions provide
for a diversity of environments, persons and companies, and that diversity provides ample
room to explore knowledge complementarities and exchange of ideas across industries,
namely in activities whose skills and competences differ but are related to each other

(Boschma and Frenken, 2011).

Third, notwithstanding the potential of ICTs for information diffusion (Blum and
Goldfarb, 2006), there is plenty of evidence that knowledge spillovers and the diffusion of
innovations are still highly concentrated in space (Audretsch and Feldman 1996; Breschi
and Lissoni, 2009). This is, again, backed by the presence of social linkages, cognitive and
cultural understanding. Moreover, the concentration and density of people and activities
make cities perfect arenas for rich ecologies of face-to-face contacts and exchange of

complex pieces of knowledge (Storper and Venables, 2004).

Fourth, as previously mentioned, urban regions are particularly well endowed with
amenities generally required by the creative class (Florida, 2002), such as advanced
cultural consumption possibilities, leisure activities, “partner-matching” possibilities,
flexible working arrangements, etc. Moreover, qualified and well-paid workers tend to put
a higher premium in advanced consumption possibilities, often provided in large cities

(Glaeser et al., 2001).

Finally, urban regions are also the most internationally well-connected places, in many
ways (Mahroum et al., 2008). The presence of knowledge institutions, companies and
decision makers make them important nodes for knowledge, capital and influence
networks. Cities are often places of high connectivity and international interaction. In this

sense, large urban regions are not only places of multi-functional learning and interaction
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in “proximity”, but also (and due to that) hubs and attractors of international knowledge

networks (Bathelt et al., 2004).

All in all, during the last decades, agglomeration became increasingly important for
economic success. As explored in chapter 5, the concentration of skills, knowledge
institutes, entrepreneurs and innovative companies in large urban regions often pushes and
motivates the development of knowledge locations to steer these dynamics further. Even if
to some extent knowledge locations try to emulate the success and agglomeration
dynamics of cities and urban regions in a “smaller scale”, their emergence and
development ultimately rely and are motivated by the conditions offered in urban regions,
and by the requirements of their actors. However, the development of knowledge locations
requires at least a minimum level of knowledge endowments (knowledge producers and/or
economic base), and those are almost invariably present in some kind of urban-based

agglomeration.
3.4.1 The “urban turn” and the persistence of diversity

The abovementioned forces implicitly refer to “cities” as functional urban regions — the
relevant scale at which most of those forces operate. Yet, functional urban regions are
composed by different cities, suburbs and less/non urbanized, still rural areas. Therefore, at
this stage, we still known little about why some knowledge locations are “moving back™ to
the urban fabric of core cities while others locate and are being developed in greenfield
suburban locations. When societal demands seem to be pushing towards the “re-
urbanization of knowledge” and the emergence of new knowledge locations in old urban
cores (van Winden, 2011), it is puzzling that contemporary knowledge locations are still
developed in greenfield zones, with limited immediate urban ambience. Is it associated

with weak-sighted policymakers, failing to understand the demands of firms, workers and

residents, or are there other arguments?

The urban life cycle theory helps to answer part of the question. As predicted by van den
Berg (1987), the former development of functional urban regions coupled with new
location factors of the knowledge economy (e.g. quality of the living and working
environment) resulted in increasing inter-municipal competition to attract skills and

companies. In a context of increasing accessibility within the functional urban region (only
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mitigated by raising congestion), a number of facilities and “welfare potentials” can be
accessed from different locations, giving rise to what van den Berg (1987) called a “spatial
indifference curve” for choosing a location within the functional urban region. By the early
1980s, not surprisingly, the spatial orientation of the first knowledge locations favoured
greenfield locations within large functional urban regions, with lower land prices, good
accessibility, pollution-free and close to the (already) suburbanized and de-urbanized

university campuses.

However, as re-urbanization trends intensified during the 1990s and 2000s, a more
nuanced spatial picture emerged, and the attractiveness of the urban fabric for the
development of knowledge locations increased. On the one hand, it has been associated
with the preferences of knowledge workers for amenities, leisure, consumption and new,
more interactive working-living arrangements (van Winden, 2011). For example, as
innovation increasingly relies on face-to-face interactions and temporary projects
concentrated in time, the worker’s preferences call for an environment that facilitates
meetings and interaction, not only during office hours but also after. Moreover, beyond
office and laboratorial space, workers increasingly call for interaction, meeting and leisure

possibilities in lively urban settings.

On the other hand, namely in Europe, a reason for the development of knowledge locations
in the urban fabric has been associated with the opportunities opened to regenerate empty
spots left vacant by the closure of manufacturing sites of large companies. Despite the high
costs for cleaning the soil (as a consequence of previous industrial activities), it is often
still beneficial (and profitable for real estate developers) to redevelop these sites due to

high demand for the scarce space in central urban locations.

The previous arguments explain the reasons behind an “urban turn” in the development of
knowledge locations, but do not yet fully explain the persistence of diversity in the
location of such spaces within larger functional urban regions. If provisions such as
knowledge locations respond to the preferences and demands of residents/workers and
companies (van den Berg, 1987), an answer for why knowledge locations are still
developed in greenfield places should also consider that knowledge workers and

knowledge-intensive companies are not a homogeneous whole, but have perhaps different
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understandings and perceptions on what the “quality” of the living and working
environment is. This means that they must have different “spatial indifference curves”,
showing different sensitivities to distance and access, and that different locations within a

functional urban region are not perfect substitutes for each other.

Recent work of Asheim and colleagues (Asheim et al., 2007; Asheim and Hansen, 2009)
confirms this perspective and provide hints to solve the puzzle. Based on the distinction
between three general types of knowledge — analytical (science-based), synthetic
(engineering and problem solving based) and symbolic (aesthetic and artistic based) — they
review and analyse the revealed location preferences of knowledge workers whose
specializations differ across those types'. Overall, their empirical work concludes that
there are indeed significant differences on how knowledge workers weight their living and

working preferences within large urban regions.

The preference for city centres and urban cores are more significant for workers and
activities relying on symbolic knowledge (artistic and aesthetic). Design firms, architect
agencies, media companies do prefer environments with a distinct and urban identity
(Florida, 2008). On the one hand, work and living are mixed up in time and space.
Workers think more in terms of projects rather than on fixed employers (Grabher, 2002);
free-lancing and temporary working is frequent and often relies on public and urban
facilities as meeting places (e.g. restaurants, cafes). Such activities are often deeply
involved in cultural production and consumption, and thrive in a lively and diverse urban
environment, often associated with inner and core city atmospheres (Pratt, 2000; Hutton,
2004). Taste and images are often “negotiated” and “constructed” in such places (Asheim
and Hansen, 2009). “Buzzing” cities are important places for knowledge transmission and
innovation in these industries to the extent that they favour easier access to strategic

rumours, gossip and know-who (Asheim et al., 2007).

15 Naturally those are “pure” types, and most of the activities and innovations actually rely in more than one type
of knowledge base. It can be however demonstrated that each type of activity relies on a dominant type of

knowledge base (the one “it cannot live without”).
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The story is rather different for workers and activities relying on synthetic and analytical
knowledge bases. Engineers working in e.g. advanced machinery industries tend to prefer
living in more quiet suburbs (see also Asheim and Hansen, 2009). In engineering-based
activities, frequent “face-to-face” contacts and user-client interaction is vital in problem
solving and innovation (e.g. Gertler, 2008), but that can often easily be achieved within the
setting of the functional urban region, not only because of physical proximity but also
backed by mutual understanding and social proximity. City centre locations are not only
often unnecessary, but frequently incompatible with the physical needs of such industries.
Overall, evidence shows that workers in these fields put more value of the “business
climate” (presence of knowledge and businesses ensuring cash flows) than on the
“people’s climate” of core cities, with cultural and leisure amenities (Asheim and Hansen,

2009).

The preferences of scientists relying on analytical knowledge are somehow in-between.
The key location factor is the proximity to renowned research groups and state-of-the-art
laboratories (e.g. physics, biology, etc.), often found in large urban regions but not
necessarily in city centres. All the rest being equal (i.e. access to such facilities and
research colleagues), evidence suggests that this group reveals preference to live in
dynamic and lively city centres, as the general “creative class” theory suggests (Asheim

and Hansen, 2009).

The former evidence on the preferences of residents/workers and companies provide a
more complete and nuanced answer on the reasons for the persistence of diversity of
knowledge locations with large functional urban regions, or in other words, why many
knowledge locations (but not all) are moving back to cities centres. In a nutshell, although
there is a visible “urban turn” in the spatial placement of knowledge locations, actor’s
(workers, companies) preferences — which vary across different types of knowledge base —

impact on the spatial placement of planned knowledge locations within urban regions.

Moreover, a knowledge location is a ‘“negotiated” provision, not a fully “owned”
government provision: the location and design of a knowledge location is negotiated
between actors (firms, entrepreneurs, developers, land owners, universities) within an

urban region — and those have different preferences for location. Out of the relation
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between different types of knowledge base and actor’s preferences for urban settings,

different types of knowledge locations emerge. Figure 4 illustrates this with a simple

typology.

Figure 4. Typology of knowledge locations: knowledge base and urban location

preferences
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o Science and Urban campuses &
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Source: own elaboration.

The preferences of companies and workers primarily relying in analytical and synthetic
knowledge bases (such as e.g. biotechnology or machinery engineering, respectively) are
generally well-fulfilled in science and technology parks, typically located in quiet
greenfield areas and limited urban ambience, but often concentrating laboratorial facilities,

partner research institutes, and with good accessibility within the functional urban region.

The urban variant of science and technology parks, also for activities primarily relying on
analytical and synthetic knowledge base are the urban campuses & science quarters. Such
locations have similar characteristics, with the key difference of being well embedded in
the urban fabric, often in (or in the proximity of) city centres. Frequently designed to cover

up old industrial plots, they also thrive in activities related with science and engineering,
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concentrating not only research units and labs, but also offices and incubation space for

related activities.

For activities primarily relying on symbolic knowledge (e.g. fashion, design, audiovisual,
multimedia), but also with relevant synthetic components (e.g. ICTs) the creative district is
the most frequent manifestation. The urban atmosphere and associated amenities is in the
“DNA” of the creative district. As analysed in chapter 2, creative districts focus on
facilitating adequate working-living conditions for such types of industries (studios, shared
workspaces) and often host educational organisations as well, but, contrarily to the typical
science park model, they have an aesthetic and visual drive encompassing cultural

facilities, architectural quality and heritage preservation.

However, knowledge locations with a strong focus on symbolic knowledge in greenfield
locations are very rare types. To our knowledge, there is no evidence of such
manifestation. In line with the theory underlying this typology, this has to do with the clear
preferences of companies and residents/workers with regard to urban atmospheres and
places with “identity” for their activities. This is not to say that activities and innovations
primarily reliant on symbolic knowledge base cannot take place outside of the urban
fabric. The cases of goods such as gourmet food, tourism products or luxury watches are
some examples (Jeannerat and Crevoisier, 2011). However, the actors involved in such
types of activities do not seem to show enough preference for a public policy provision
such as a knowledge location (as we define it), which probably makes limited sense to

their activities.

Naturally, in the same way that most activities innovate by using different types of
knowledge, there are also many grey zones and hybrids between the suggested “pure”
types. The empirical part of this thesis analyses knowledge locations that closely fit, but

not completely, in each of these types.
3.5 Conclusion

This chapter started by framing the development of knowledge locations within a broader
theory of urban and regional dynamics, in which the preferences of residents, firms and

governments interact to shape urban development patterns (van den Berg, 1987). In line
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with this approach, it is possible to understand knowledge locations as a government
provision to accommodate the changing preferences of residents (who are also workers)
and firms, looking for welfare potentials in space. Thus, knowledge locations result from
government action, but also from the other actor’s self~organization dynamics and

preferences, which in turn respond to fundamental changes.

The initial broad interest in knowledge locations from the 1980s onwards (mainly science
and technology parks) has been catalysed by fundamental societal changes such as the
technology revolution, globalisation and the emergence of the informational economy. As
such fundamental changes became consolidated realities and new trends emerged (e.g.
permanent knowledge mobilization, talent mobility, user-involvement in innovation, work-
life mixes, etc.), the visions and designs for knowledge locations evolved accordingly to
cope with preference change, giving rise to new hybrid science hubs, creative factories,

etc.

In the face of such challenges, the chapter recognised a general “urban turn” in the
development of knowledge locations, and explored reasons behind the persistence of
locational diversity within urban regions (city fabric vs. greenfield). Again, the reason can
be found in the combinations of actor’s preferences. Government preferences may
influence the choice (land and redevelopment objectives, influence from similar
developments by their international peers), but other actors” living and working

(heterogeneous) spatial preferences play a role influencing the “location of the location”.

Thus, this hints that the spatial integration of the location within functional urban regions
might play a role in its capacity to attract activities. However, we still did not explore what
is known about the success of knowledge locations, and how “success” is usually assessed.

This is the focus of the next chapter.
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4. WHAT DO WE KNOW ABOUT THE SUCCESS OF
KNOWLEDGE LOCATIONS?

4.1 Introduction

What kind of effective benefits do knowledge locations provide for firms and urban

regions?

Previous chapters explored the many objectives, as well as the increasing demands put on
knowledge locations. But what do we know about their effective performance and
benefits? Naturally, this appraisal depends on the objectives of the different involved
stakeholders. Universities may be interested in knowledge diffusion and incubation, or to
generate licence income through spin-out companies; investors and real estate developers
want high occupancy rates and rising property values. City administrations are often
interested in the number of jobs created at the site, in raising the city profile, attracting
foreign investment, or in urban regeneration outcomes. Tenants may look for specific

facilities, network opportunities and quality of the living and working environment.

In the face of such diversity of objectives — and potential contradictions! —, the benefits of
knowledge locations are still far from consensual, and there is a way to go to define more
encompassing success assessments (Monck and Peters, 2009; Van Geenhuizen and
Soetanto, 2008). However, what by definition is transversal to the objectives of knowledge
locations are the development of agglomeration and innovation-related outcomes (and,
with them, jobs and economic prosperity) for cities and regions. This chapter focuses on

such dimensions.

To do so, this chapter critically reviews and analyses the literatures on the development of
knowledge locations such as science and technology parks and other hybrids types of
knowledge locations. The aim is to better understand the nature of performance and the
different types of agglomeration-related benefits (or drawbacks) associated with
knowledge locations. The chapter also provides some initial hints on the drivers and
processes underlying those benefits, which will be considered later on in the development

of a theoretical framework.
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The chapter proceeds along three sections. Section 4.2 analyses the relations between
knowledge locations and performance of their tenant firms (firm level). Section 4.3
examines the benefits of knowledge locations for their host cities and regions, focusing on
two dimensions: i) agglomeration of tenant companies and organizations and development
of synergies among them (location level) and ii) change in the regional “systems” of
actors, networks and institutions that support innovation, policy-making and planning
(urban-regional level). Section 4.4 concludes and provides a bridge for the definition of

the conceptual building blocks of a theoretical framework.
4.2  Knowledge locations and firm’s development'®

The majority of the literatures analysing the benefits of knowledge locations focuses on
comparing tenant firm’s behaviour and performance vis-a-vis other firms outside the
location. It originates mainly from evaluation studies of science and technology parks, but
there is already some emergent evidence on firm’s development in creative districts. This
section reviews the key findings of these literatures along three dimensions: employment
and sales growth; resources sharing and networking and; new firm creation and research

commercialization. It concludes with an overall assessment.
4.2.1 Do science parks favour employment or sales growth?

Monck et al. (1988) made one of the first comparisons between the performance of firms
on science parks and a sample of firms located outside it. They found out that the firms
located on science parks generated fewer jobs than comparable firms “off” science parks.
Why? Are science parks actually hindering business development? Lindelof and Lofsten
(2003) suggest an alternative explanation: a large proportion of the science park
entrepreneurs are academics and ex-academics, and they are less inclined to be
entrepreneurial and grow a large business; moreover, large businesses often have enough
scale to develop their own premises. In a more recent study, Siegel et al. (2003) also

compared the performance of firms “on” and “off” science parks. They found no

16 This section is largely based on Van Winden, W., Carvalho, L., Van Tuijl, E., Van Haaren, J. and Van den
Berg, L., Creating Knowledge Locations in Cities. Abingdon: Routledge, 2012.
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significant difference between employment growth rates of firms located in science parks

and those located off science parks.

A Swedish study had a different outcome. It compared the development and performance
of young technology firms on parks and off parks (period 1994-1996). Firms on park
performed better: they had higher sales growth, employment growth, and profitability
(Lofsten and Lindelof, 2001). The authors suggest that the park’s milieu might have a
positive impact on firm performance and the development of links with universities,
notwithstanding the fact that science parks seem to attract the already more “motivated”
firms (Lofsten and Lindelof, 2002). However, they attribute an important role to the park’s
managers in these outcomes, yet not exploring its concrete dimensions and attributes.

Firms on parks also proved to be more internationally oriented in this study.

From a different viewpoint, Westhead and Storey (1994) suggest that many firms locate in
a science park for the image and prestige of the site, rather than to benefit from local
facilities or network opportunities. Wright et al. (2008) on the contrary, note that for firms,
locating on a science park has drawbacks in terms of image. It may reduce a firms’
commercial credibility, signalling to the market that their activities are more focused on
academics than on commercialization. Science parks are too much associated with
universities, and therefore with bureaucracy and lack of practical and business
commercialization experience. University science parks may also provide less access to

commercially oriented expertise and contacts than a non university-affiliated park.

In an international study on the development of creative districts worldwide, Evans (2009a,
b) also raised concerns about the development of creative companies in such planned
spaces. With honourable exceptions, he observes that the creative activities and clustering
processes in new (and not-so-new) planned locations are often in rather embryonic stages

and frequently dependent on public subsidies to survive.
4.2.2 Do science parks promote resource sharing and local networking?

One believed advantaged of sitting in a knowledge location is the opportunity for facility
sharing (i.e. the joint use of expensive facilities such as labs, workshops and advanced

equipment). This helps to cut costs and allows for more investment, keeping facilities up to
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the state-of-the-art. Moreover, sharing facilities may spark serendipitous encounters
between tenants and result in knowledge exchange and other synergies. This latter claim is
not verified in the literature, but the other benefits of facility sharing are generally
confirmed. Garnsey and Hefferman (2005) find that firms on science parks are relatively
heavy users of labs and similar facilities. Feldman (1994) identified that small firms
specially benefit from shared use facilities. The sharing of workspaces is also often pointed

as an important advantage for small firms in the creative industries (Evans, 2009b).

The impacts of knowledge locations on local network enhancement and synergies are more
contested. Despite a few positive indications that firms within science parks have stronger
relations with universities than other firms (e.g. Detwiller et al., 2006; Chan and Lau,
2005) there is no strong evidence that firms on science parks are more likely to collaborate
or exchange information with local universities or neighbouring firms on-site. Bakouros et
al. (2002) studied formal and informal linkages between firms and university on Greek
science parks, and found very modest synergies. Similar results were found in an early
study of university-industry linkages on science parks in the UK (Quintas et al., 1992). In
Sweden, Lindelof and Lofsten (2003) found that on-site firms even collaborate less with

local partners.

The spatial dimension of such networks is also questioned. Fukugawa (2006) found a
relatively high propensity of firms on science parks to engage in joint research projects
with knowledge institutes, but the linkages were not local. In the Cambridge Science Park,
many actors claim that global links are more important than local ones (Garnsey and
Hefferman, 2005). In most creative districts and hubs, the transactions and interactions
between “creative” firms take place at much wider scales than the district itself (Evans,
2009b).

Firms in science parks are not better informed about research that is conducted in local
universities. Among the most significant interactions with local universities are the
searches for new graduates (e.g. Verdovello, 1997). Concerning inter-firms networks,
Sternberg (1999) found that contact to other firms is especially important for young firms.
The later in their lifetime, the more important become networks outside the park. There

might also be sectoral nuances in such network building. For example, within the Sophia-
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Antipolis science park, Ter Wal (2008) found that knowledge networks between firms
were denser in ICT than in biotechnology fields; moreover, no evidence of pure knowledge
spillovers was found: most of the (limited) knowledge circulation in the park seems to

work through formalized processes of labour mobility and firm spin-offs.
4.2.3 Do science parks favour start-ups and research commercialization?

Business incubation — nurturing young firms — is a key objective of science parks and
knowledge hubs'”. How do they perform in this respect? Sternberg (1999) investigated the
success of business incubation programmes in Germany. Success was defined as the
degree to which the incubators reached their objectives, most commonly the number of
supported of start-ups, the creation of high skilled jobs, and the increase of knowledge
transfer. Their results play down the significance of incubators. The study found low
levels of start-up activity and potential, and many of the start-ups were in low-level service
activities rather than in knowledge intensive businesses. Almost 20% of the firms were not
really start ups, but had existed for 2 years when they entered the incubator, and only 3%

report that they would have not have started the firms without the existence of incubators.

A study on US incubators (Luger and Goldstein, 1991, in Tamasy, 2007) yields similar
results. In addition, the study found that older incubators perform better than newer ones.
Similarly, McAdam and McAdam (2008) show that older incubators are more successful
at the stage of a firm’s life cycle when it searches for independence and autonomy.
Hansson et al. (2005) are not surprised about the poor record of science parks as engines

for commercialization, arguing that science parks are often based on a rather narrow linear

! Independently of their effective benefits in this realm, it is important to stress that the levels of
commercialization and licensing of academic research is structurally very low in Europe, and slightly higher in
the US. The average US University earns a modest 2.8% of their total research budget while this value is only
1.1% in the UK. The number of spinout companies from universities is also low. Leading US universities
annually spin out 2.8 new companies per institution. Only four US universities spin off more than 10 companies
annually. In the UK, the average for all universities is a bleak 1.3 spin-out per institution per year (Huggins et al,

2008).
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innovation model (see chapter 3). The road from basic science to marketable products is
not a straight one; new academic knowledge may or may not end up in new products.
Successful product innovation is a highly interactive process of mixing and recombining

existing knowledge.
4.2.4 Overall assessment

The empirical evidence on the success of knowledge locations fostering different
dimensions of firm’s performance is rather bleak. Science parks and knowledge locations
in general do not seem to provide a fast track for firm’s development, innovation or market
achievements. Despite heavy public and private investments, many of the objectives and
ambitions are not met, at least in several cases. In many respects, the performance of firms
located on science parks is not better than that of firms off parks and such investments
seem to provide minor stimulus for creating businesses. Research is not consensual on the
potential of knowledge locations steering new networks and cooperative dynamics within,
nor the reasons why this is likely to happen (firm’s own capacities? Or any specific
attribute of the location?). With this in mind, Tamasy (2007) made a plea to stop pouring

public money in incubators, science parks and other similar investments.

However, if we are to better understand the impacts of knowledge locations — namely for
their host cities and regions — the previous literatures have important shortcomings. In the
one hand, they tend to look at knowledge locations as a collection of tenants and “sum”
their independent behaviours to judge on the performance of the location. As we will see,
there are a number of benefits and “provisions” of knowledge locations that are better
analysed at the level of the location itself but also in relation with its broader spatial-
economic context. Moreover, most of the former literatures are rather static, analysing
effects in a single moment in time. To better understand the benefits behind the
development of knowledge locations, its underlying processes and causal chains, we need

to consider a more dynamic perspective.

The next section provides some hints in this direction and explores the benefits of
knowledge locations for their host cities and regions, beyond the sum of firm’s
performance indicators at a certain point in time. When analysed through this lens, a

number of other benefits can start to be identified, namely the ways through which such
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developments contributed to support the emergence of new activities and productive
combinations at the regional level, as well as through supporting experimentation that

ultimately led to institutional change in cities and regions.
4.3  Knowledge locations and the host region

Many science parks, incubators and other types of knowledge locations do not survive —
they turn into half-empty, ordinary business parks. Mortality rates are high, and many of
the “survivors” fail to meet their targeted growth, job creation and innovation objectives

(Huggins et al., 2008).

Yet, there are also cases of considerable success, at least assessed through their growth
dynamics and concentration of new knowledge-intensive activities (e.g. Link and Scott,
2006). The growth and agglomeration of tenants in a new knowledge location (or their
revealed preference to locate there), when controlled for price levels and economic-
innovation potential of the region, suggests that the location provides benefits for their
tenants, which make them willing to locate there. Such benefits may come e.g. in the form
of sharing facilities, access to proactive management teams and entrepreneurs, external
visibility and image, but also in the form of learning effects (e.g. access to networks,

leaning-by-observation of similar activities) and other kinds of synergies.

From a regional perspective, it is not easy to rule out whether the growth of a location and
its results in business development and innovation would have occurred anyway without
the location (“deadweight” effects) or whether the knowledge location is simply shifting
activities and jobs from different areas in an urban region (“displacement” effects). A
study on Canadian science and technology parks (Shearmur and Doloreux, 2000) fear this
happens more often than not. The authors found no link between the opening of a science
park and regional employment growth in high-tech sectors, since the most dynamic science
parks open in regions that are already strong in such sectors. The study suggests that the
benefits of a science park are mainly relevant at the local (intra-metropolitan location of
firms) and global level (a new identifiable innovation node in the global map, an “address”
of international recognition), rather than at the regional level: “...the advantages which a

park offers, although important for intraregional location decisions, may be insignificant at
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a wider scale when set against the characteristics of a region's workforce, institutions,

location, and economy” (p. 1080).

This is a sensible finding, yet risking treating all parks and knowledge locations as
homogeneous entities'®. A recent study of Albahari et al. (2012) assessed the impacts of
different science and technology parks” features on the innovative performance of firms
located within. Among others, the study finds that a parks” age, dimension, the region
where it locates and management are associated with the innovative performance of their
tenants. This hints towards significant park’s heterogeneity in the ways they affect a firm’s
innovation output. The region-related finding is particularly interesting: firms in less
technologically developed regions seem to benefit more from locating in the park, and the
authors hint that this has to do with the fact that the park compensates for the lack of other

assets in the region.

Other authors argue that knowledge locations can bring important innovation-related
advantages for their host regions, contributing to justify their societal added value. First,
Van Geenhuizen and Soetanto (2008) suggested that knowledge locations may play an
important role in the formation and implementation of knowledge and innovation-based
regional policies. More concretely, they can become “symbols” and “tangible proof” that
unite regional policymakers and stakeholders. Since the results of such strategies are
uncertain and manifest themselves in the medium and long-run, knowledge locations
provide a bridge between a distant future and short-term results, essential to keep the
policy going. Knowledge locations can thus become “anchor references” of a more fully-

fledged economic development strategy.

Second, and related with the former, is the potential of knowledge locations in supporting
the emergence of new activities in their host regions. For example, Monck and Peters
(2009) report the relevance of the Tamar Research Park (Plymouth, UK) unleashing the
development of new health-related and advanced engineering activities in a former

shipbuilding region. The reported advantages had been related with the attraction of an

18 | et alone overlooking other eventual effects besides high-tech employment growth.
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important medical research institute to the region and the new leadership in the
development of inter-firm networks and innovation platforms for health-related
innovations. In this case, naturally the location’s buildings did not do the entire job: the
region had already latent research skills in the field. A lot had to do with the leadership of
the park’s managers and entrepreneurs, but the location helped to un-lock such forces in

the region, empowering them.

The former literatures suggest that under some conditions (e.g. leadership, some
specialization) knowledge locations may contribute to solve problems in place-based

113

innovation systems, i.e. those “...parts of the economy’s structure and the institutional
conditions that influence innovation” (Lundvall, 1992, p.12), more concretely the relations
between firms, knowledge producers and supportive organizations (see next section for
more detail). The development of knowledge locations may contribute to tackle failures in
the fluid relation between those organizations at the regional level (e.g. Todtling and
Trippl, 2005; Boschma, 2009; Henning et al., 2010): absence of key resources (such has
brokering organizations, venture capital); fragmentation (lack of shared visions, lack of
inter-firm networks and information on regional capabilities) and negative-lock in (when

parts of a regional economy get “blind” to external impulses by supporting declining yet

influential industries when global markets change).

The conditions under which the former roles might be accomplished are less well known.
In principle it requires the knowledge location to gain some critical mass and regional
influence. But before that, the design of the location and the creation of environments for
learning and experimentation are likely to play an important role. The case of the famous
Hsinchu Technology Park provides some hints (e.g. Koh et al.,, 2005; Lee and Yang,
2000). It was designed by the Taiwanese Government to promote the return of high-
qualified technicians and expatriates from Silicon Valley; to this effect, it offered many
flexible arrangements such as one-stop facilities, reduced bureaucracy and local contact
brokering, by the time unique in Taiwan. Out of the interactions between the park and the
new entrepreneurs, new institutions were built (cooperation routines, regulations, business
practices, policy strategies) that ended up forming the cornerstone of Taiwan’s modern

semiconductor industry.
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Policy and planning routines

Finally, as knowledge locations require the involvement of multiple stakeholders
signalling their preferences when designing the location’s profile, such developments
become associated with organizational learning (e.g. in the public administration) and new
cooperation routines in cities and regions for knowledge-based economic development
policies. The development of a knowledge location is a complex project that requires a
large number of resources, skills and organizing capacity (van den Berg and Braun, 1999).
It involves many people within the public administration sphere, requiring new routines

and organization models, eventually more flexible to cope with the project requirements.

These learning effects, by definition, are dynamic and may turn into new competences. Not
only technical staff needs to cope with complex demands, but they also need to work in a
flexible fashion with other departments within the (bureaucratic and rigid) administration.
The acquired skills and competences (e.g. how to develop and integrated knowledge
location) can be used for the development of similar or related projects. Learning can also
take place in case of failure, if the reasons are evaluated and understood by the location’s
promoters. Moreover, new social capital (Putnam, 2000) is developed between the

administration and other stakeholders involved, increasing mutual understanding.
4.4  Conclusion

Despite the promoted benefits of knowledge locations, the literature has been very
sceptical on its benefits, at least when analysed through comparisons of companies inside
and outside a location (notably science parks). Although insightful, such studies present
significant shortcomings. First, there is a lack of consideration and understanding of the
relation between the knowledge location and the spatial-economic context where it locates;
second, by mainly considering “snapshots” of the location and its tenants, the underlying
processes and causal chains leading to outcomes over time are disregarded. Moreover,
parks and locations are often considered as homogeneous entities, whose designs and
features are similar and have also similar (marginal) impacts in their tenants firms and host

regional economies.

However, when analysed beyond the sum of firm’s performance at a certain point in time,
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a number of other benefits can start to be identified, namely the emergence of new
activities and productive combinations at the urban and regional level, as well as changes

in the institutional setting that supports innovation and associated policies.

Such relevant outcomes for cities and regions naturally do not emerge simply because a
new knowledge location is planned. A lot has to do with its capacity to become an
urban/regional “actor” on its own right and, agglomerating entrepreneurs, firms and
organizations, and supporting the development of synergies among them. However we still
have not explored the drivers that may lead to such developments at the level of the
location. When controlled for some factors such as prices and the dynamics of the host
region, growth and agglomeration of a location tend to suggest that “something” relevant is
happening there, potentially related with a set of external effects and benefits for tenants.
Moreover, we still lack an integrated framework dynamically linking the emergence and
development of knowledge locations with the specific contexts of its host cities and
regions. We turn to this in the next chapter, unfolding the building blocks of the theoretical

framework that will guide the empirical part of this thesis.
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5. HOW DO KNOWLEDGE LOCATIONS EMERGE AND
DEVELOP?

5.1 Introduction

Grounded on the previous insights, this section presents a theoretical framework that
brings together a set of constructs and propositions, guiding the empirical part of this
thesis. It provides an initial understanding of the drivers behind the emergence and
development of knowledge locations, whose mechanisms and causal processes are to be
further explored during the empirical chapters. The framework considers two main levels

of analysis: knowledge location and host region, which interact with each other.

At the level of the host region we consider:

o Its spatial-economic context, formed by two related systems (production-
innovation system and policy-planning system);
e The governance arena in which the visions and features of a knowledge location

are negotiated.

At the level of the knowledge location we consider:

o Its key features, namely its specialization, urban-spatial integration and
management; and

o [ts growth and agglomeration outcomes

By doing so, we provide first theoretical hints to answer the following research questions:

e How does the emergence and development of a knowledge location relate to its
spatial-economic context? (Section 5.2; P1)

e How does a knowledge location’s vision and features change over time? (Section

5.3; P2)
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o Which factors contribute to growth and agglomeration in a knowledge location?

(Section 5.4; P3, P4;P5)

Section 5.5 synthesizes the propositions underlying the framework.

5.2 Spatial-Economic context

How does the emergence and development of a knowledge location relate to its spatial-

economic context?

We expect that the way knowledge locations emerge and unfold — i.e. their profile, but also
their development dynamics — to be highly related to their specific spatial-economic
context. We conceptualise this context as composed by two related yet different systems,
each of them encompassing a number of interacting actors/agents and
structures/institutions: i) production and innovation system and ii) policy and local

planning system.

The notion of “system” here refers to the presence in place of a number of actors (e.g.
entrepreneurs, firms, knowledge institutes, supportive organizations, government units)
plus the interactions established between them. Both the actors and their interactions are
largely influenced by institutions. In line with North (1990) and Edquist (1997),
institutions are here defined as the “rules of the game” (e.g. laws, norms, culture, routines)
that influence actor’s behaviour, e.g. by reducing uncertainty. Actors, their interactions and
institutions altogether form the “system”. As we shall see, the referred systems are path-
dependent, change slowly and tend to be highly localized in space (e.g. Cooke, 2001;
Moulaert and Seskia, 2003); for the sake of simplification, we conceptualise and analyse
them at the urban-regional level, relating them with the emergence and development of

knowledge locations.
5.2.1  Production and innovation system

This system is composed by a set of actors, economic activities and competences
developed overtime in a specific place, backed by an institutional environment. It shows
path dependent features as human action (e.g. entrepreneurs, academic researchers),

organized structures (e.g. firms and its routines, industries, universities and their curricula)
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and surrounding environments (e.g. established social relations, industrial policies and
supportive industrial organizations) interact and co-evolve with each other (Maskell and
Malmberg, 2007). Van Winden et al. (2007) approximated this system as resulting from
the interaction of a urban region’s economic base and knowledge base: its characteristics
are shown to set the degrees of freedom for the progress of different types of cities and
regions in the knowledge economy, by continuously producing (positive or negative)

external economies of scale and scope.

In evolutionary thinking to economic geography (Boschma, 2004: Boschma and Frenken,
20006), three combined sets of mechanisms underlie the place-based reproduction of this
system: 1) labour mobility, e.g. through the knowledge and skills embodied in employees
that change jobs in the region in the within the same or related industries (Almeida and
Kogut, 1999; Boschma et al., 2009); ii) knowledge spill-overs, e.g. through localized social
networks (Breschi and Lissoni, 2001) and casual interaction and exchange between firms
and other organizations just by “being there” (Gertler, 2003; Maskell and Malmberg, 1999)
and 1iii) spin-offs (e.g. Wenting, 2008), e.g. when new firms inherited the competences,
knowledge and routines of rooted “parent” organizations, like older established firms or
research institutes. A consequence from the previous is that the system is not likely to
change dramatically, at least in the short run, but to evolve towards related activities that
make use of former regionally accumulated competences and institutional settings

(Boschma, 2004; Boschma and van der Knaap, 1999)19.

' The textbook example of the previous dynamics is the continuous reinvention of Silicon Valley since the
1950s from military industries to semiconductors, computers, peripherals, software and recently web 2.0
applications. These dynamics have been supported by sound entrenched competences and attraction of new talent,
but also by the powerful institutions associated with venture capital industry and the Valley’s entrepreneurial
culture (Kenney and Patton, 2006). Other examples are the development of industrial design and high-tech
machinery in former textile and steel regions (van Winden et al, 2010); the sustained evolution of audiovisual and
film technologies in the proximity of Hollywood, as well as the related development of fashion design, furniture

and jewellery activities in Los Angeles (Scott, 1996).
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This system is thus path dependent in the sense that its current state at a moment in time,
i.e. its composition of activities, industries and institutions, is explained by what it has
been before (Dosi, 1997; Martin and Sunley, 2006). However, it is not deterministic —
there is room for human and organizational agency to make new activities emerge,
changing, redirecting or diversifying the course of events, eventually leading to new self-

reinforcing paths (Martin, 2010).

On the one hand, change in the system can happen from within, e.g. when a firm or an
industry responds to new market needs, through new entrepreneurial efforts or, e.g. when
influential and motivated individuals (entrepreneurs, academics) mobilize other actors and
shape the development of policy networks to tackle emergent opportunities (e.g. the
development of a new knowledge location). On the other hand, change can also be set in
motion by certain events, external to the system, or from the development of linkages with
other systems, in other regions — in the evolutionist literature, the access to “variety”

(Gertler, 2008).

We expect the structures and dynamics of this system to influence the emergence and
development of new knowledge locations. The system’s path dependencies influences and
simultaneously /imits the degrees of freedom for the emergence and development of new
activities in a certain urban region, and thus the type of activities that may agglomerate and
prosper in a certain knowledge location. But at the same time, organizations and
individuals within the system may have a particular interest in new institutional
arrangements (e.g. the emergence of new regional economic and innovation niche) and
shape the direction of events by e.g. proposing, initiating or endorsing the creation of a

new knowledge location.

These individuals and organizations may do so by leveraging resources and exercising
different types of power (French and Raven, 1959). They can, e.g. mobilize new
competences and privileged information about the type of location that should be
developed to cope with emerging economic and innovation challenges, act as charismatic
supporters and attract other parties to the project or, on the contrary, exert resistance to the
project. For example, industrial lobbies and leader firms may exert power to defend their

vested interests; or a specific research group within a university may steer the development
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of a new location to commercialize an emergent set of new technologies. Some actors may
even play dual roles in-and-out of the system’s structures. For example, tenured professors
may play within the University’s rigid structures and simultaneously support the
emergence of new commercialization platforms of academic results, e.g. through the

development and take-off of science parks and knowledge locations.
5.2.2  Policy and planning system

Knowledge locations are not solely dependent on economic and innovation dynamics and
their actors. Unlike regular firms and organizations, the emergence and development of
knowledge locations are highly embedded in political competences, discourses, bargaining
and influence (Clarysse et al., 2005; Wong and Bunnell, 2006). Despite some exceptions,
and due to its perceived character of “public good” not efficiently supplied by the market
(see chapter 2), the development of knowledge locations is usually under the responsibility
of sub-national government tiers, namely local governments, articulated or not with
regional or national authorities. Indeed, actors and organisations within the policy and
local planning systems have significant resources for the development of knowledge

locations: land, financial resources, as well as legitimacy and legal power to intervene.

Like in the former production and innovation system, also the policy and local planning
system can be conceptualised as formed by a set of elements, structures and institutional
environments, the latter being less prone to change in the short run. It encompasses i)
policymakers and related agents (e.g. mayor, elected politicians, directors, advisors and
consultants), as well as other players like real-estate developers and citizen groups ii)
formal organizational and administration systems, or what Carlsson (2000) calls the
“formal political and administrative skeleton” (e.g. local and regional parliaments,
municipal departments, development agencies) and iii) specific formal and informal
institutions. Examples of the latter are local administrative procedures and planning
regulations; procurement methods; municipal laws, but also informal networks with other
organizations within and outside the public administration system (e.g. other
municipalities, regional and national governments, developers); routines of cooperation
between different municipal departments; openness to ideas from outside the formal

administrative system and capacity to plan and organize large development projects (van
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den Berg et al., 1997)*.

Likewise, this system is also path dependent to the extent that past structures and history
determines its present features. Structural features change slowly overtime and influence
actors’ behaviour, yet co-evolving with it in the medium and long run. However,
individual actors and organizations have some freedom to operate and creature institutional
ruptures and change. Literature shows many examples of the typical “entrepreneurial
mayor” or the “visionary planning director” who provoked tension in the system,
established new networks, changed procedures and established new structures. But more
agents in the system are in the position to act in-and-out simultaneously. For example,
regional development officers are part of administrative systems but simultaneously
mobilize networks and informal contacts, “seducing” policy makers towards certain policy

decisions and new innovative projects (Sotarauta, 2009).

A new knowledge location may thus emerge from the action of agents and organizations
within the policy and local planning system. It can happen in isolation, e.g. when
municipalities independently develop land and infrastructure to be leased to new activities,
contracting it out to other parties and managing it centrally. However, implicitly or
explicitly, the resources for the planning and development are not solely confined to actors

within the system, reason why other actors from other systems (e.g. production and

20 Note that while some of the formal institutional features stem from national policy and administration systems
(e.g. national land and planning regulations, public enforcement power), others are specific of local policy and
local planning systems, and vary within a country. For example, in industrial-oriented cities such as Eindhoven or
Goteborg, there are strong networks and policy discussion platforms established over time with the local industry,
influencing policy and planning decisions and lobbying with national and supra-national governments (e.g. van
Winden et al, 2010; Carvalho et al, 2012). In Spain, some autonomous regions and cities (e.g. Barcelona, Bilbao)
developed rather distinctive strategic planning routines (van den Berg et al, 1997) over time, as a response to
external threats and specific opportunities. In Brazil, where urban planning is known as reactive and left to the
private initiative, over the last 40 years the city of Curitiba managed to develop a highly integrated and proactive
urban planning system, with strong planning departments and inter-department cooperation routines (Mingardo et

al, 2009).
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innovation players) are involved in shared efforts to bring a new knowledge location into
existence (Phan et al., 2005), nudging actors from different systems to entail in joint policy

efforts, collective action and governance arenas.
Summing up:

Knowledge locations emerge and develop in concrete socio-economic landscapes, with
history and texture. In the one hand, a region’s production and innovation system (e.g.
through the alignment of agents, institutions and their vested interests; through the action
of “out-of-the system” agents or combinations of both) influence its emergence and
profile. On the other hand, also the political and planning system has an influence, namely
through the specific dynamics of the policy making processes, cooperation routines and
planning traditions. There might be different gradients of influence of the systems
(depending on the involved actor’s power and influence), but they implicitly or explicitly
interact to make a knowledge location emerge, influencing its design, i.e. its vision and

features. Formally:

PI: The emergence of a knowledge location results from a governance process in which
actors from two localized systems engage: production-innovation system and policy-
planning system. The location’s design depends on the coupling between actor’s

power and the region’s institutional setting.
5.3  Governance arenas, dynamics and change
How does a knowledge location’s vision and features change over time?

In the previous section we suggested that new knowledge locations emerge and unfold
under place-specific contexts, framed by the structures and dynamics of two systems.
Those systems frame the actions of the actors and organizations responsible to envisage
and develop a knowledge location, in isolation or through collective efforts. This section is
about conceptualizing the governance dynamics established out of the interplay between

those actors in the process of developing a knowledge location.

In a context of rising societal challenges, the policy and local planning system lacks the

resources (information, skills, finance) to fully organize large development projects by
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itself, a reason why “partnerships” and “governance” are now part of the lexicon in public
administration spheres (e.g. van den Berg et al., 1997). The development of knowledge
locations is a good example. There are often multifaceted power relations between various
actors - like government authorities, universities, business associations, developers and
local communities - giving rise to intricate and dynamic governance arenas, i.e. networks

of interdependent actors involved in a common venture.

How do these governance arenas come to life? There are two broad sets of
catalysts/“sparkles”, which often happen in combination. First, there are catalysts from
within the system(s). Those refer to actions and responses motivated by specific internal
dynamics of the two abovementioned systems (Martin, 2010). Examples are the perception
of policymakers and other players of local and regional economic decline, or, alternatively,
growth pressures and opportunities to lever the development of emerging sectors and new
activities. Other examples include the pressure to regenerate old districts and develop
empty spots left by de-industrialization, develop new growth areas, “green the city” or

attract new activities and organizations.

Second, there are catalysts from outside the system. These refer to incentives or pressures
from outside the localized systems (e.g. national government framework, law or funding
incentives to develop a science park, creative factory or technology transfer centres,
macro-economic developments or the announcement of the establishment of a large
leading firm or international research institute, peer pressure), but also, more generally, to
respond to global fundamental trends and developments in living lifestyles, working and

innovating (see chapter 3).
Actors’ interests and interaction modes

Since these catalysts are often diverse and manifest themselves in several different possible
combinations, also the actors involved in the planning of the location are likely to be
diverse, representing different interests and holding different knowledge and resources to
bring to the process. Thus, partnerships and governance processes towards the planning
and development of knowledge locations — the “focal problem” (Carlsson, 2000) —
represent exemplary policy arenas for joint action, where actors struggle to align a set of

interests, common or divergent, into a single compatible denominator, allowing for formal
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and informal coordination.

The level of involvement and “object” of cooperation may however vary substantially,
over time. On the two extremes, there might be situations of effective joint cooperation and
resource sharing — e.g. in the case of having strongly committed partners from public
administration, industry and university —, or, instead, simply one sided “self-referential
organizational decisions” (Teisman and Klijn, 2002). Whether one or other side of the
gradient prevails is likely to impact the physical and organizational profile of the new
knowledge location (e.g. the location’s specialization; the services rendered and

management of the location; its spatial integration in the urban and regional fabric).

Some examples illustrate frequent tensions emerging in this type of governance arena. For
example, while the central interest of private developers might be to maximize the rents
from new tenant firms, municipal governments may be interested in assuring a certain
functional mix and diversity in the area, at the expense of office space; while universities
might prefer to establish technology transfer centres close to their campuses, city
administrations might want to ensure some decentralizing of functions to the inner city;
while some policy makers might want to develop a broad and more “open” entry criteria in
the knowledge location, some industrialists and knowledge institutes might claim for a
more specialized location to guarantee cognitive proximity between tenants and better
possibilities of interaction; while mayors and cultural elites might prefer to embed the new
location in trendy streetscapes and landscape architecture, the local community might be
interested in avoiding gentrification, social polarization and find suitable jobs (e.g. Ponzini
and Rossi, 2010). Even within the municipal administration tensions might arise, e.g.
between the Economic and the Planning department, for alternative land uses and

infrastructure development.

Therefore, the interests of the actors with the resources needed to effective plan and
develop the knowledge location will hardly be really convergent, even if they may look
like at the first glance. Different actors, namely public and private, have fundamental
different interests, and nothing guarantee that an effective partnership will emerge, and that
it will be established once-and-for-all. It is true that some different interests might become

compatible and mutually adjustable after a number of negotiation rounds, but, in this case,
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the evolution of these arenas should better be seen as a series of punctuated equilibriums
where actors exert their power over distinct negotiation “rounds”, rather than fixed and

once-and-for-all governance schemes (Teisman and Klijn, 2008).

Changes in context might require new governance arrangements (e.g. the opportunity to
access to a new subsidy, entrance or exit of an actor, changes in the political agenda).
Moreover, the very own evolution of the location over time might require the change of
involved players in its development, or the emergence of new decisions out of learning and
trial-error processes (Schwerin and Werker, 2003), or the influence gained by the location
and its managers in regulatory frameworks and the very own spatial-economic context
(e.g. innovation policy; local planning decisions). Hence, for the purpose of analysing the
governance arenas involved in the development of knowledge locations, one should
account for the complexity and dynamics involved in the process, which are beyond a
linear sequence of activities and decisions (Kelly and Palumbo, 1992), but likely to change
over time. Thus, in line with Teisman and Klijn, (2008) we look at governance processes
and their arenas as “timelines of interrelated actions developed by a variety of action
systems (managers and organizations) leading to complex and dynamic changes in

landscape, content and action” (p. 295).
Summing up

Out of a number of negotiation rounds an initial design for the location emerges. The
interests, influence and exerted power of the involved actors determine the location’s
profile and features, such as specialization, management dimensions and the spatial
integration in the urban and regional fabric (see next section). But this design is not static
and once-and-for-all. New external developments and catalysts may imply further changes.
Moreover, the vision and design may evolve as the location’s dynamics unfold and as the
location becomes part of the socio-economic landscape and thus influencing further

governance and development rounds.

P2: The location’s vision and profile evolves over time, in multiple rounds of decision
making; that evolution results from the coupling of external-to-the-location changes
with the progressive co-evolution between the location, its spatial-economic context

and the governance arena.
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5.4  Growth and agglomeration outcomes and the location’s profile
Which factors contribute to growth and agglomeration in a knowledge location?

By definition, the development of knowledge locations primarily targets economic
development and innovation objectives in their cities and regions, e.g. through the
development of new supports, synergies among firms and organizations and progressive
change in the institutional settings®'. However, before the emergence of such outcomes, the
location has in principle to grow and agglomerate a certain number of activities. Hence,
studying the drivers and processes behind agglomeration in knowledge locations over time

is an important step to shed light on other relevant outcomes.

What do we know about the drivers and growth and agglomeration of knowledge intensive
activities in a knowledge location? Some authors suggest that it is associated with the size
and economic performance of the host urban region (see, e.g. Tamasy, 2007). However,
the literature presents cases of rather dynamic knowledge locations in regions with limited
urban scale and/or declining industries, but with good universities and available skills. The
famous Research Triangle Park in North Carolina was just like that in their early years
(Link and Scott, 2003), but there are more examples (e.g. Hommen et al., 2006). This
suggests that the development of knowledge locations overtime is not necessarily a
question of urban scale, but perhaps of fit between the location’s design and the its spatial-

economic context.

Therefore, Stankiewicz (1998) suggests that science parks grow because they locate in
technologically dynamic regions (not necessarily bigger), i.e. endowed with good R&D
infrastructure, pools of skilled workers and associated industries. Universities do not

inevitably need to be involved in the location’s design or administration (though they often

2 Naturally, as analysed above, the concrete set of objectives of a knowledge location will vary according with
the stakeholders involved in the process. However, economic and innovation objectives are almost per definition
at the core of the visions for such developments, even when in some cases other objectives may gain strong
relevance, such as urban regeneration. This thesis concentrates the analysis of a range of objectives under the

umbrella of economic and innovation-related outcomes.

73



are), but only to provide the skills that will feed the location with entrepreneurial and
innovation dynamics. In a study on creative quarters in Sheffield, Brown et al. (2000)
suggest that when “creative” dynamics are not in motion before, the outcomes of planned
locations may be disappointing. In this (not rare!) case, the City invested heavily in
infrastructure, facilities and marketing expecting companies to follow, but no significant
new activities were developed and the few companies attracted remained heavily publicly

subsidized.

The influence of the regional production and innovation context is likely to be even more
relevant for locations that intend to specialize in specific knowledge domains. A city and
region’s antecedents and history (“what it is good — and frail — at”) naturally influences
and moderates the capacity of a location to attract and nurture such activities. For example,
when a region is traditionally strong in industrial design, with an aligned system of firms,
organizations and institutions, a new knowledge location in the region with the aim of
steering design activities further is more likely to succeed (i.e. agglomerate design-related
activities), re-enforcing the very own regional system of production-innovation, in a
circular and cumulative fashion (e.g. Storper and Scott, 2009). On the contrary, if the
region has no knowledge production or entrepreneurial tradition in the field, promoting a
knowledge location can be like “throwing seeds in the desert”. Hence, the productive and
innovation history of the region, if not a blockage, seems to be a powerful moderator of the

growth and agglomeration potential of knowledge locations (Stankiewicz, 1998).

However, beyond size and the regional dynamism, the reasons why some knowledge
locations manage to grow more than others are still contested. A number of factors are
pointed out, but the causal chains linking them with agglomeration are not always clear.
The management features of the location and its specialization profile have been suggested
in the literature as potential determinants, but also increasingly the urban-spatial

integration of the location.
5.4.1  Specialization

A knowledge location’s specialization refers to the degree to which it proposed and
effectively maintained a thematic focus on related activities and services (e.g. biotech,

digital media) instead of a broad entry criterion (e.g. “knowledge industries” or “high-
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tech”). Comparing the development of a large number of science parks in the US, Link and
Scott (2006) found out that parks specialized in a certain technology domain (e.g. ICT or
biotechnology) grew more, but called for further research to identify the causes. This hints
that knowledge locations may be able to attract more firms and create more value to their
tenants if they can provide access to specific and unique resources to their activities (a
certain type of lab, a “brand”, expectation of contact with like-minded individuals in
concrete fields), rather than general ones available elsewhere (e.g. office space or basic

services).

Locations become specialized by controlling their tenant mix, which is related (yet not
fully associated) with the clarity of the concept and the potential for synergies, and, hence,
their growth and agglomeration potential. When a location hosts tenants with very
different interests and knowledge competences, the clarity of the concept can be
undermined and its attractiveness reduced (Stankiewicz, 1998). Moreover, as recent
literatures on the geography of innovation suggest (Boschma, 2005; Boschma and
Frenken, 2011), the best possibilities for synergies, learning and innovation may occur
when co-located companies have related but not infinitesimal similar competences: it
facilitates the emergence of knowledge exchange synergies and other complementarities,

which attract more (related) tenants to the location. Hence:

P3: The specialization of a knowledge location positively contributes to its growth and

agglomeration potential
5.4.2  Urban-spatial Integration

A knowledge location’s urban-spatial integration refers to features such as its accessibility
and the supply of adequate amenities for tenants at the level of the location and immediate

surroundings™. Van Winden (2011) and Van den Klundert and Van Winden (2008) report

2 Here we refer to the spatial integration of the knowledge location within the urban region, i.e. in its immediate
surroundings (e.g. district level), naturally bearing in mind that a number of high-level amenities and other quality
of life “assets” (let alone labour pools, etc) can and are generally accessed at the level of the functional urban

region.
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several cases where the spatial integration of the location, its accessibility and the quality
of the working environment (e.g. available amenities) are declared as important in the
preferences of workers (see also chapter 3), explaining not only the attractiveness for

smaller firms, but also for larger firms.

Accessibility to the location is likely to be always an important feature in its agglomeration
potential, but the role of amenities (apart from basic services such as e.g. catering and bars)
and work environments might vary. Companies and workers in creative industries put a
strong premium on diverse and lively locations, but for other types of industries, the access
to clients and suppliers in a quiet sub-urban location can be highly valuable and the proper
urban-spatial integration (Asheim and Hansen, 2009). Overall, the physical and
environmental quality of the location and its integration with the surroundings (including
e.g. safety) are a valuable asset that companies and workers tend to privilege (van Winden,

2011). Thus:

P4: The perceived quality of the urban-spatial integration of a knowledge location varies
by type of activity, and that perceived quality positively contributes to its growth and

agglomeration potential.
5.4.3  Management dimensions and “entrepreneurial leadership”

Link and Scott (2003) suggest that the growth of knowledge locations over time is
associated with the management of the location, more concretely with what they call
“entrepreneurial leadership”, i.e. the action of the location’s leaders and managers creating
dynamic and innovative environments over time. They give the example of the constant
concretization of visions and creation of unique physical and institutional settings in the
Research Triangle Park, such has joint and interface research institutes that did not exist
before. Companies would be eager to adopt the location’s innovative environment and

therefore the location would grow.

A recent study from Albahari et al. (2012) on Spanish technology parks found out that
locations with larger, full-time management teams tend to host more innovative firms, also
suggesting that the management team of the location has a role in providing unique

resources for firms (see also Lofsten and Lindeldf, 2002). Other studies argue that the
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development of such unique resources is often (at least initially) in the hands of individual
agents, and not necessarily in formal organizations (e.g. Hommen et al., 2006). Evans
(2009b) supports the view that the influence of key entrepreneurs is also essential for
sustaining and attracting new companies and facilities to planned locations such as creative

districts.

Thus, the “entrepreneurial leadership” management style reported by Link and Scott
(2003) goes largely beyond day-to-day bureaucratic tasks, and may depend on key
individuals. Entreprencurial leadership of a location’s managers seem to require specific
competences of those individuals, such as deep knowledge of the location’s fields of
activity, peer recognition and connectedness — those are key characteristics that allow
managers to connect tenants within locations and to the outside world, as well as providing
innovative environments that facilitate synergies among tenants and joint learning.

Formally:

P5: Entrepreneurial leadership in the management of a knowledge location positively

contributes to its growth and agglomeration potential
5.5 Conclusion

This chapter presented the key constructs and propositions that will guide the next chapters
of this thesis. The objective was to provide initial theoretical hints on the phenomena
involved in the emergence and development of knowledge locations, to be further explored
and consolidated during the empirical part of this thesis. To conclude, we bring together a
visual representation of the research framework (Figure 5), as well as the compiled set of

propositions that structure it.
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Figure 5.  Research framework
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The emergence of a knowledge location results from a governance process in which
actors from two localized systems engage: production-innovation system and policy-
planning system. The location’s design depends on the coupling between actor’s

power and the region’s institutional setting.

The location’s vision and profile evolves over time, in multiple rounds of decision
making; that evolution results from the coupling of external-to-the-location changes
with the progressive co-evolution between the location, its spatial-economic context

and the governance arena.

The specialization of a knowledge location positively contributes to its growth and

agglomeration potential

The perceived quality of the urban-spatial integration of a knowledge location varies
by type of activity, and that perceived quality positively contributes to its growth and

agglomeration potential.

Entrepreneurial leadership in the management of a knowledge location positively

contributes to its growth and agglomeration potential
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6. METHODOLOGY AND RESEARCH DESIGN

6.1 Case study methodology

The key objective of this thesis is to better understand #ow do knowledge locations emerge
and develop over time. As explained, it aims to confirm the applicability and explanatory
ability of the previously developed theoretical framework, but also to “get closer” to the

mechanisms and intermediate outcomes that underlie the proposed relations.

In order to do so, we followed a multiple case study research approach. A case study can
be defined as rich, empirical description of a particular instance of a phenomenon (Yin,
1984). Hence, a case study approach relies on the “...detailed examination of an aspect on
an historical episode to develop or test historical explanations that may be generalizable to
other events” (George and Bennett, 2005, p.5; emphasis added). For this research we were
particularly interested in both, i.e. fest the applicability of a theory, but also to develop new
insight on the functioning of the underlying relations, and case studies allow for a

smoother connection between deductive and inductive research (Eisenhardt, 1989).

George and Bennett (2005) and Eisenhardt (1989) point at least three intrinsic advantages
of case studies that fit well the purposes of this study:

e Case studies allow for testing (confirm, disconfirm) the applicability of a
previously defined theoretical framework and their underlying causal
mechanisms, while helping to extend and fine-tune those explanations with
unexpected evidence from the cases (e.g. identifying conditions that activate a
certain causal mechanism, or new mediating processes —‘how”). Moreover,
multiple case studies provide for more interactions between data and theory and

thus more accuracy.

e Case studies are particularly well fit to study the phenomena of interest in relation
with the context and setting in which it occurs (e.g. the history and spatial-
economic dynamics of cities and regions). Likewise, case studies are also well
suited to address and identify key events, decision-making processes or actions of

individual actors, getting into the “texture” of the development processes of
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knowledge locations and not only of their ultimate outcomes.

e Case studies cope well with the identification and formalization of complex
relations, with multiple interactions and feedback loops. In this thesis, some of the
proposed relations are of this kind, like the ones resulting from interactions
between agency and structure (leading to structuration and path dependencies), or
the presence of outcomes that can result from multiple different causes
(equifinality). When a phenomenon can be explained by a plurality of causes, case
studies can help to produce empirically-based theory to identify the associated

causal patterns.
6.2  Research design and case selection

Thus, this thesis followed a multiple case study approach, focusing on four case studies —
i.e. four processes of emergence and development of knowledge locations in cities. Each
case study was dealt as a separated experiment, confirming or disconfirming inferences

derived from the others. These case studies are:

e Arabianranta (Helsinki, Finland), focusing on “art & design” activities;
e Biocant (Coimbra-Cantanhede, Portugal), focusing on biotechnology activities;
e Digital Hub (Dublin, Ireland), focusing on digital media activities;

e  PIA (San Sebastian, Basque Country/Spain), focusing on audiovisual activities.

Different as they are, they share three important features that make them suitable for the

proposed research objectives.

First, they all belong to a “new generation” of knowledge locations that intend to
specialize in a specific theme or activity sector. There is considerably less research on
these types of locations. Simultaneously, they are representative of different types of
locations (namely science and technology parks and creative districts), increasing the

generalizability of the results within the category of “specialized” knowledge locations.

Second, they all grew substantially and managed to agglomerate a large number of tenants,
in relation to their sizes, and already controlling for rental prices and the different

dynamism of their host regions. Hence, the key tenet of the research design consisted on
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theoretically choosing cases with similar results in the dependent variable (growth and
agglomeration outcomes) and differentiated results in other dimensions of interest (such as
the spatial-economic context, effective specialization of the location, urban-spatial
integration and management features). This allowed identifying the presence of multiple
paths leading similar outcomes and tracing back the mediating process involved;
moreover, it allowed identifying 1) how and why did some variables mattered to this result
and 2) the variables whose relevance to the outcomes seem more limited and why was that

the case, at least in the absence of others.

Third, all the cases are cases of contemporary knowledge locations. All of them are
currently operating and “opened doors” less than a decade ago (12 years in the case of
Arabianranta), being now running for at least two years (in the case of PIA). Thus, this
made it possible to 1) analyse their emergence and development over an already significant
period of time (allowing to identify change in the location’s spatial-economic context),
and, simultaneously, 2) reconstitute chains of decisions, events and actors associated with

each location without significant recall bias.

In each of the case studies, we placed the knowledge location central and then 1) traced
back their antecedents and 2) explored the outcomes resulting from their specific features,
as defined in the framework. In this sense, we considered multiple units of analysis during
the research. As it results clear from the framework, the host region and the knowledge
location are the key units of analysis, but within those we still have actors and institutions
(at the level of the host region) and other individuals such as tenants/firms and managers

(at the level of the knowledge location).
6.3  Data collection and analysis strategies

The development of a theoretical framework largely helped to structure the data collection

and analysis procedures, bringing all the case studies assessed from a similar lens, and with
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a concrete theoretical focus. This allowed for systematic analysis and comparisons, while

still leaving room for new relations and processes to emerge out of the data™.

In practice, each case study started with a “soaking and poking” stage (George and
Bennett, 2005), allowing for a deep dive in the story, rationales and general features of the
knowledge location. In subsequent stages, more structured data was collected and each
case was assessed through the lens of a number of features and relations established

between them, following the structure and focus of the theoretical framework®.

The evidence and data collected was mainly of a qualitative nature. We relied on the
triangulation of vast arrays of primary and secondary data collected for each case study. As
secondary sources, we analysed several reports and documents about the location’s
vision, strategies and results, tenant’s lists and surveys, press releases, contextual reports
on the location and the region, personal communications, other literatures, etc. As primary
data sources we relied on in-depth, semi-structured and face-to-face interviews with many
persons and representatives in each of the knowledge locations/cities, such as: firms and
other organizations (e.g. R&D units, universities, incubators, venture capital companies)
within and outside the location, directors and management staff of the location,
government representatives, real estate developers, residents and members of the

community association (when relevant), among other key informants.

» The evidence grounding this thesis was primarily collected under the setting of two international research
projects in which the author was involved, namely “Developing Locations in the Knowledge Economy” (carried
out by the Euricur — European Institute for Comparative Urban Research — and commissioned by the participating
cities) and “EURODITE — Regional Trajectories to the Knowledge Economy” (FP6 project, EU consortium
coordinated by the University of Birmingham). The basic theoretical framework and methods used to collect

evidence under the case studies carried out under the two research projects was highly compatible.

2 It is worth mentioning that the theoretical framework guiding this research was built out of the previously
referred extant theory, but also inspired from the first analysis of the case Arabianranta (the first to be conducted,
during 2008). Together with the extant theory, the insight emerging from this case helped to clarify constructs and
variables of interest and potential relations between them, further analysed in subsequent cases and also when

revisiting the evidence for Arabianranta.
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Interview lengths varied between roughly 30 minutes and 3 hours; extensive interview
reports were produced afterwards (Kincaid and Bright, 1957). Some interviews were rather
ethnographic in nature (Spradley, 1979), in which we in-depth explored e.g. the nature of
the daily routines of location managers. In each of the locations, some persons were
interviewed more than once, and in different time periods — most of the interviews were
conducted during 2009-2010, but an additional visit was paid to each of the locations
during 2011-early 2012, in order to follow-up recent developments and the consolidation
(or not) of previously identified phenomena and relations. Additional secondary data was

also collected at this stage.

In total, we collected and analysed evidence on the basis of 86 interviews in the different
knowledge locations-cities under study (Arabianranta — 26; Biocant — 20; the Digital Hub
— 24; and PIA — 16; see annexed list). Triangulation of multiple interviewees (and between
interviews and secondary data sources) was important in order to minimize a number of
potentials biases. On the one hand, it allowed to make sense of different viewpoints and
perspectives of the actors directly and indirectly involved in the location, as well as
external observers. This helped to more consistently assess the constructs and relations
proposed in the theoretical framework, without losing sight of potential controversies;
moreover, it allowed moving way beyond the usual “stories in the brochures” and getting a
much deeper understanding of the knowledge location’s emergence and development
patterns. On the other hand, by interviewing multiple key stakeholders involved in
different stages of the project (from the early beginning until the present times), we could
significantly avoid recall bias and reconstitute chains of actors, events and processes
involved in the location’s development; it also largely contributed to reduce a potential
bias of overestimation of the relevance of political and institutional decisions (e.g. in
official reports) vis-a-vis the multiplicity of actors and decisions effectively at play.
Finally, a case-study report was sent to the interviewees in each location, in order to still

prevent and correct potentially remaining interpretation bias.

We used different strategies to organize, analyse and make sense of the data. The whole
research was based on a combination of theoretically-informed narratives supporting

within-case analysis and cross-case analysis, combined with process-tracing methods.
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However, other methods and strategies were used in combination, depending on the nature

of the research questions and propositions being assessed.

e In order to understand the emergence and the evolution of the visions and features
of a knowledge location over time (chapter 8), we used a temporal bracketing
strategy (Langley, 1999), reconstructing a chain of events, decisions and co-
evolving contexts for each case. As we were interested in governance changes and
combinations of actors, we adapted a decision-making “rounds model” (Teisman,

2000) to the context of knowledge locations.

e In order to assess the drivers of growth and agglomeration, intermediate outcomes
and mechanisms associated, we combined a within and cross-case analysis with
process tracing-methods (George and Bennett, 2005). We operationalised each
construct (specialization, urban-spatial integration, management/entrepreneurial
leadership) through a number of variables, to which we attributed qualitative
scores. Based on the collected evidence, those scores were given by the author
and confirmed by other researchers involved and with deep knowledge of the
case, assuring good levels of inter-coder reliability. Process tracing complemented
the analysis by “fleshing-out” causal links between probable causes and

outcomes.

Whenever relevant, more details on methodological procedures are provided in the

beginning of each of the next empirical chapters.
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7. FRAMING THE CASES: A SNAPSHOT

This chapter provides a first snapshot of the knowledge locations under study. Each
knowledge location it is presented and contextualized through a narrative, where it is

briefly sketched:

e The profile and past-present economic performance of the host city/region, as
well as the character of its economic structure;

e The vision and concept of the knowledge location being studied;

e The locations” profile (its specialization, spatial integration and management-
services provided)™;

e A first assessment of its proven capacity of agglomerating knowledge-intensive

activity.
Table 3 below provides a synthetic overview of the case studies.

Table 3. Synthesis: four knowledge locations

Tenants % of the

Location g:g:::; Inhabitants ?Z:;':UP in early location’s gl(:rellclg;f
2012%* capacity

Arabianranta  Helsinki 14M 1999 140+ Almost full Art & Design

Biocant Coimbra 284 m 2005 28 Almost full Biotechnology

Digital Hub Dublin 13M 2003 97 Full Digital media

PIA San Sebastian 400 m 2009 35 50% capacity  Audiovisual

*Refers to the date when the first companies/tenants moved in.

**Tenants include firms, dedicated R&D units and other organizations related with the activities of the location
but exclude basic services such as catering, leisure or eventual housing.

5 The profile and features of each knowledge location will be explored in more detail in chapter 9.
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7.1  Arabianranta (Helsinki)

Helsinki (1.4 million inhabitants in the metropolitan area) is the capital of Finland. During
the last two decades, Helsinki has turned into one of the most prosperous European cities,
with steady economic and population growth. It is considered a “knowledge star”, well
ranked by any type of knowledge and innovation indicator, with a highly educated

workforce (e.g. van Winden et al., 2007).

In the past, the Finnish Economy was closely linked with that of the Soviet-Union, and
primarily reliant on sectors like wood, pulp and mechanical engineering. After the fall of
the Soviet regime and the economic recession of the early 1990s, Finland emerged as a
well-known case of successful transition from a production-based economy towards a
knowledge economy, namely through a diversification process led by ICTs and
spearheaded by firms like Nokia (and many others, in associated fields). The key
determinants of this successful transition are explored elsewhere (e.g. Sotarauta and
Kautonen, 2007; van den Berg et al, 2005) and relate with the population’s high
educational level, the proactive (and spatial sensitive) science and innovation policy,
specific regulatory environments conducive to innovation (e.g. in telecommunications) and
open attitudes of policy makers and industrialists towards innovation and cooperation.
Beyond ICTs and engineering, Finland has a long and recognised tradition in furniture and
related appliances, an art and design-intensive industry. Most of those company’s
headquarters and design functions (the ‘brains’) locate in Helsinki, as well as the

internationally renowned TaiK (Helsinki University of Art and Design).

The knowledge location under study here — Arabianranta — locates in the birthplace of the
factory of Arabia, once one of the biggest porcelain companies in Europe, in the north-
eastern end of Helsinki (one of its most polluted and deprived areas). After the plant was
restructured in the 1980s, space and buildings became available for other functions, and
this gave rise to one of the largest urban redevelopment projects in Helsinki. Arabianranta
is nowadays a key reference for urban planners interested in “creative-led” urban
regeneration. It is located in a former wasteland area and purposely combines different
urban functions — such as living, working and studying — in a small-scale waterfront

district (Ilmonen and Kunzmann, 2007). The redevelopment plan for Arabianranta was
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drafted in the early 1990s and is now largely implemented. Arabianranta locates 5 km
away from the city centre of Helsinki, well accessible by car and tram, combining an urban

feeling with natural surroundings (lakes and forests).

Arabianranta was planned to host a diversified mix of functions around the broad topic of
‘art and design’, such as education, businesses and consumption. It was the first time that
the City of Helsinki planned a fully integrated urban area development around a holistic
theme. In 1995 a letter of intention was signed by the City of Helsinki and TaiK in order to
create ADC — Art and Design City Helsinki, Ltd., a public-private company responsible for
coordinating the developments in Arabianranta. ADC was (and still is) tasked with
involving the relevant stakeholders (such as landowners, private parties, universities and
the area’s inhabitants), in order to share and jointly develop innovative ideas for the area,
conciliating the player’s interests. The stated mission of ADC is bold: to ‘make
Arabianranta the leading centre of art and design in the Baltic Area’ (City of Helsinki,
2007).

The broad “art and design” theme for Arabianranta has been kept until today. Since the late
1990s-early 2000s, various higher education institutions (HEIs) followed TaiK to
Arabianranta, adding up to 12.000 students in 2011 (e.g. the Helsinki Pop & Jazz
Conservatory, the Faculty of Culture and Services of the Helsinki Polytechnic Stadia, an
audiovisual educational institution, the polytechnic school). Streetscapes are diversified
and colourful: developers were required to invest 1-2% of total construction costs in public
artwork, and this ranks among the most valued features of Arabianranta by its residents
(Kangasoja and Schulman, 2007). Residents were more than 5.000 in 2011, from diverse
nationalities, social and age groups. The area hosts Finnish and international design-related
companies, as well as leisure and cultural facilities such as restaurants and museums.
Owing to this diverse social and functional mix and to a number of pioneer ICT
infrastructures (early broadband services; virtual platforms connecting buildings and
households), Arabianranta pioneered the implementation of citizen-driven test-beds

(dubbed as “Living Labs”) for new products and services (e.g. Eriksson et al., 2005).

During the last decade, Arabianranta agglomerated a considerable number of knowledge-

intensive activities. However, and despite the overall theme of the area (art and design), in
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practice, there are no strict admission criteria: firms locating in the area’s premises should
only fit the broad category of ‘creative business’ or ‘knowledge economy’. Hence, the area
is populated by firms with different sizes and sector profiles, broadly related to, among
others, design, media, ICT, digital content and architecture, both Finnish and international.
In early 2012, excluding catering facilities, restaurants and other supportive services, an
approximate number of 140-150 “knowledge-intensive”/“creative” companies located in

. , . . 26 cq -
Arabianranta’s business premises™, namely within:

e The Arabia building, which hosts showrooms and offices of some of the larger
and most important furniture and interior design firms in the area (e.g. EFC,
PENTIK). It also hosts the Arabia museum, expositions, shops and TaiK’s

premises;

e The office buildings of Portaali Business Park, which concentrate many firms in
their premises. Besides general consultancy services, the space is dominated by
firms in media and technology, ICT, and design. There are firms who relocated or
opened new offices (e.g. selling and research/design antennas of larger corporate
networks). The large majority are mature and well-implemented companies. Other
buildings in the area tend to host smaller firms, but the overall prices are
considered expensive for start-ups and smaller firms. As a result, sub-renting
models emerged, e.g. many micro firms sharing one large privately-owned open

space.

Until 2011, there was a “creative business” incubator in the area called Arabus, run by

%8 There is no official registry of the total number of “knowledge-intensive” firms in Arabianranta. Firms are
spread across different office and business premises (which have different ownership schemes), and therefore
there is no official registry of its concrete number. We calculated the number of 140-150 firms based on summing
the firms registered in Arabianranta’s official business premises. This method provides an approximated
overview, although it is likely to slightly under-represent the number of micro-businesses in the area, for

example, single person companies.
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TaiK. It hosted many start-ups (e.g. media, design, art craft, ICT), providing joint meeting
rooms and other services like accountancy, legal support and mentoring. As TaiK merged
in 2009 with the Helsinki Schools of Business and Technology to form the new Aalto
University, so did Arabus (which became part of Aalto start-up centre). Thus, Arabus
relocated operations to the city centre of Helsinki. In the coming years, TaiK (the first
“anchor tenant” of the area) will also leave Arabianranta area for brand-new facilities in

the campus of the School of Technology, to a totally distinct city area.

Despite this announced move and the global economic downturn of 2009, the district keeps
buoyant as a distinctive “premium” location: the prices have been stable or even slightly
on the rise, namely for the privately-owned real estate and business premises. New
constructions and developments are taking place to fill in the last land plots; recently, a
Finnish multinational working with industrial design-related activities expressed interest to

invest in the area.
7.2  Biocant (Coimbra)

Mostly known by its University, Coimbra is a Portuguese medium-sized city with 140.000
inhabitants. Coimbra has a larger hinterland of mostly rural-industrial municipalities
(adding up to 284.000 inhabitants), whose population has only slightly grown over the
decade. Coimbra is nowadays a service-based economy (retail, horeca, education, public
administration) and its manufacturing activity dramatically declined during the last
decades (e.g. ceramics, food and textiles). Within the European context, Coimbra locates
in a so-called convergence region, reflecting a structural economic underperformance vis-
a-vis the European average, but also compared with the Portuguese metropolises of Porto

and Lisbon (Vale and Carvalho, 2009).

Overall, the economic base of Coimbra is thus relatively fragile and has been on the
decline. It was only during the last decade that the University of Coimbra started to visibly
commercialize some applied research, namely in the fields of ICTs, giving rise to a number
of indigenous, highly advanced “niche” IT companies, working e.g. with aerospace
industry, as well as other providers of specialized software pieces. A similar start-up and
spin-offing trend started to happen in the field of life-sciences. As a number of life-science

start-ups emerged and grew in the region, there is currently a considerable “hype” around
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such activities in Coimbra’s policy agenda and discourse, with investments in cluster

policies and related city-marketing initiatives (Teotonio and Albergaria, 2011).

Yet, the first Municipality to support (and benefit from) the commercialization of
Coimbra’s life-science research was Cantanhede. In the early-mid 2000s, the Mayor of
Cantanhede proactively supported the development of a specialized biotechnology park
called Biocant. Developed in a greenfield location (roughly 25 Km away from Coimbra’s
city centre), Biocant was created through a partnership between the Municipality of
Cantanhede and the Centre of Neurosciences and Cell Biology (CNC, a large national
research centre linked with the University of Coimbra), with the mission of “leading the
development of life science investments and economic activities in the region” (Biocant,
2012). Biocant is nowadays considered a successful example of a bottom-up initiative to

foster knowledge and economic diversification at the local level (Faro, 2008).

The first building of Biocant opened in 2005, with 6 applied bio-research labs aimed at
supporting technology transfer to biotechnology companies and other organizations.
Biocant represents an atypical process of science park development, where the launch of
R&D and technology centres preceded the firms and real estate pressure, targeting the
development of research critical mass from the beginning”’. Beyond office and state-of-
the-art laboratorial space, Biocant provides distinctive services for its tenants, such as
early-stage validation of biotechnology projects, informal brokerage and mentoring.
Moreover, Biocant’s managers provide opportunities and actively support the relocation
(and new firm creation) of international talented PhDs and star scientists, namely through

the manager’s own personal and professional networks.

Contrarily to well-known cases of “high tech fantasies” that turned into generalist business
parks (namely in regions with an unfavourable economic structure), Biocant has been

capable of strictly maintaining its biotechnology focus over the last years, agglomerating a

7 Coimbra’s agglomeration has other business and technology parks, but none is specialized in a specific

technological field, following a more conventional generalist and top-down “condominium” model.
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considerable number of related activities and resources for applied research. It presently
hosts 8 specialized technology transfer centres, with around 50 full time researchers, ii) 20
dedicated biotechnology firms in start-up and early growth stages; iii) a dedicated
biotechnology venture capital firm — Biocant ventures, and iv) a junior centre for life

science learning.

During its first year, Biocant created immediately 60 direct high qualified jobs and a total
turnover of 5 Million euro (Faro, 2008). Some entrepreneurs and lab directors are
graduates from Harvard University and the MIT. Other indigenous firms were recently
taken over by large North American multinationals; entrepreneurs from Porto and Lisbon
are relocating to Biocant. The same did the National Association for Bio-industries.
Biocant is currently developing two new buildings to cope with the demand and also to
relocate the headquarters of CNC, moving out from the city centre of Coimbra. During
2011 Biocant labs reported a 30% increase in the volume of contract research (Biocant,

2012).
7.3  The Digital Hub (Dublin)

With roughly 1.3 million inhabitants in the metropolitan area, Dublin is Ireland’s largest
urban agglomeration and national capital. It represents 40% of the Irish economy. Since
the early 1990s and until recently, Dublin’s demographics went hand-in-hand with the
well-known Celtic Tiger phenomenon, during which the Irish Economy grew at 6-8%
rates. Benefiting from the strong momentum of the world economy, the foundations of the
Celtic Tiger are well documented — presence of a highly educated population, favourable
business climate leading to the attraction of (knowledge-intensive) investments, labour and
social reforms, public finance stability and access to the EU single market (e.g. Cudden,

2011).

Despite the recent economic downturn (ignited by the US subprime crisis and the
explosion of the Irish financial and real estate “bubble”), the export-oriented economy of
Dublin has been doing well, supporting the recovery. The economic structure of Dublin is
traditionally diversified (increasingly knowledge intensive, with advanced manufacturing
and high-end industrial activities) and with a significant concentration of IT-related

activities. Since the early 1990s, many IT North-American multinationals invested in the
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Dublin region, not only for manufacturing but in knowledge intensive activities such as
internet, new media and software development (IDA, 2012). On the face of a largely FDI-
driven economy, a concern of the Irish government has been to support also indigenous IT
activities (such as digital businesses) and their connections with local transnational
subsidiaries and universities. Nurturing these links and supporting the development of a
world-level digital media industry underlined the development of a new knowledge

location in Dublin, called “The Digital Hub”.

The Digital Hub started to be built in 2001, in Dublin’s Liberties area, more concretely on
lands and buildings formerly owned by the Guinness breweries, in the west-end of
Dublin’s city centre. The Liberties is one of the less well-off parts of Dublin, yet close to
the many amenities of the city centre and lively districts such as Temple Bar. The
development of the Digital Hub involved the revamping of former brewery premises (e.g.
former depots and hop stores) to fit the needs of modern digital media companies, yet

keeping its century-old, bricked-wall identity.

The Digital Hub envisages becoming the hotspot for digital media development in Ireland
and beyond, agglomerating and linking the competences of Irish and international
companies in the field. More than a centre of excellence for knowledge and innovation,
The Digital Hub aimed at mixing enterprise with residential, retail, learning and civic
spaces (Bayliss, 2007; The Digital Hub, 2009), in the middle of Dublin’s urban fabric. At
the time of this writing (and largely due to the real estate and financial contraction), only 2
out of 9 acres have been redeveloped, more concretely for company premises and

incubation facilities (e.g. the “Digital Depot™).

Since its inception, the development and management of the Digital Hub has been in the
hands of the Digital Hub Development Agency (DHDA), a special purpose vehicle
initiated by the National Government in partnership with the Irish FDI agency, Enterprise
Ireland, the District’s Manager and a community representative. Beyond the improvement
of infrastructure and services to the surrounding community, the DHDA and the Digital
Hub has a central innovation-related aim: agglomerating digital media companies and
fostering collaboration between digital media research and enterprise, exposing concepts

and product innovations to other firms and consumers.
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To ensure that the location’s profile is kept and its tenants have good chances of
developing synergies and innovation-conducive interaction, the DHDA actively manages
the mix of activities in the Hub — to locate there, more than the ability to pay (higher than
average prices), companies and organizations have to show that their activities clearly fit in
the hub’s intended profile. The DHDA does not provide formal meetings or directly
manages networking among its tenants, although the Hub provides informal opportunities
and ample room to do so. Among the provided infrastructures and services are e.g. flexible
offices, workshop and studio spaces, formal and informal meeting rooms and dedicated
space for product launches, receptions and exhibitions, as well as joint catering facilities.
DHDA also offers opportunities for researchers to present their work to companies and
consumers and provides a framework for social and educational developments and
interaction with the surrounding community (e.g. a schools” programme involving the Hub
companies, aiming to equip local children with the skills needed to work in the digital

media industry).

Up to date, the Digital Hub has already hosted a considerable number of companies (over
160 companies since 2003), both Irish and international such as Amazon or France
Telecom. It is currently running at practically full capacity with 97 companies from related
domains such as IT, gaming, animation, web-design and mobile applications. Moreover,
among its tenants are the Irish Internet Association and the National Digital Research
Centre, a collaborative institute of Irish Universities to translate research into commercial

solutions.

Despite the economic downturn in Dublin, the demand to locate in the Digital Hub has
kept strong. However, due to the sever contraction in real estate and finance markets, the
DHDA and real estate developers have been unable to keep the redevelopment of offices
and new premises apace. During the last years, large international new media firms such as
Google or Facebook (among others) settled their European headquarters in Dublin, but not
in the Digital Hub — they settled in the Docklands area, with brand-new, vacant and (post-

crisis) cheaper office space, also in close proximity to the city centre.
7.4  PIA - Audiovisual Innovation Pole (San Sebastian)

San Sebastian is a distinctive seaside location in the North of Spain, more concretely in the
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Basque Country, one of the autonomous regions of Spain. It is well-known for its
international film festival. Together with Bilbao and Vitoria, San Sebastian is one of the
most important cities of the Basque Country, with roughly 180.000 inhabitants (400.000
including neighbourhood agglomerations). San Sebastian is 30 km away from the French

border and population in the city has been growing (Fomento San Sebastian, 2011).

The economic base of the city is structurally dominated by tourism and service industries.
However, the region has other relevant activities: the Basque country is one of the most
industrialized Spanish regions, with strongholds in engineering and electrical machinery,
among others. During the last decades, , the Basque economy and San Sebastian saw the
development of a number of smaller productive systems, e.g. related with TV production,
film and audiovisual, closely linked with the opening of the public Basque TV in the early
1980’s. As the audiovisual industry in San Sebastian matured, the Economic Development
Unit of the City — called Fomento — formalized a number of policies to support audiovisual
companies, promote new entrepreneurship and linkages between traditional audiovisual
firms and other new media activities. Among those supports is the development of a new

knowledge location called PIA — Audiovisual Innovation Pole.

PIA was launched in the late 2000s and is presently composed by three physically
connected buildings, designed to become the “face” for audiovisual-digital knowledge
creation and innovation in the region. It offers flexible office space and many shared
facilities, with an eye to fostering collaboration between agglomerated firms and
organizations. Moreover, it envisages linking local technological institutes and companies.
To “make sure” that there are good possibilities for this to happen, PIA controls the tenant

mix, only allowing in audiovisual and media-related activities.

PIA is located in the Zuatzu Industrial State, a well-known business park just outside, but
with good accessibility to the city centre. It is developed on land owned by the
Municipality, and the buildings” development benefited from a National Government’s
loan. PIA has room for roughly 70 companies. Beyond office space, the PIA building
offers a number of advanced facilities such as state-of-the-art audiovisual equipments,
control and dressing rooms; real and virtual sets, a pitch room to screen film projects as in

a small cinema theatre and a 3D stereoscopic auditorium.
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PIA is entirely owned and run and managed by Fomento (i.e. City of San Sebastian).
However, for some service provisions, it cooperates with Tecnalia, a Basque R&D unit
specialized in Media and TV, as well as with the San Sebastian Film Commission (for
liaisons with associations, external producers, etc.). Examples of services provided to firms

are:
e  Organisation of joint meetings and activities (e.g. PIA meetings);

e Establishment of a PIA dedicated research unit (run by Tecnalia), to strengthen

the connection between market and science;

e Incentives to networking and internationalisation (through institutional contacts

with other organisations, cooperation agreements, and promotional activities);

e Establishment of an “audiovisual observatory” (indicators on the industry’s

evolution);

e Provision of specialist advice to companies, e.g. business management, finance,

training, marketing, legal issues, etc.

Despite its early implementation stage (the location formally opened up in 2010), it is
already working at half capacity, with roughly 35 companies and organizations, as well as
a research unit of Tecnalia. PIA has been already visited by many international
delegations; it managed to attract tenants from outside San Sebastian, e.g. from Madrid.
Demand keeps strong, and new firms have filled in new applications to settle operations

there.
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8. KNOWLEDGE LOCATIONS IN CONTEXT: EMERGENCE
AND CHANGE

How does the emergence and development of a knowledge location relate to its spatial-

economic context?
How does a knowledge location’s vision and features change over time?

The previous chapter introduced and sketched the profile and main features of the studied
knowledge locations. However, it did so with a prime focus on the knowledge location in
itself, and in a relatively static way. In order to empirically ground the first two
propositions put forward in chapter 5 (PI and P2), a more contextualized and dynamic

approach is needed.

Hence, this chapter takes one step further, exploring the empirical groundings of
propositions PI and P2, related with the emergence and change in the design/profile of
knowledge locations. By doing so, it highlights a number of micro processes that show up
when we more closely analyse the development and change of knowledge locations over
time. Those are related with mutations in governance arenas, trial and error and learning
phenomena, actor’s power and the co-evolution between the location, its governance arena

and the spatial-economic context.

Following this introduction, Section 8.1 places the emergence of a knowledge location in
context and explores the processes leading to its design, namely the coupling between
actor’s exerted power and the region’s institutional setting. Section 8.2 analyses how the
design of a location changes over multiple rounds of decision making, as a result from
external-to-the-location changes coupled the co-evolution between the location’s

development, its spatial-economic context and the governance arena.
8.1 Emergence of knowledge locations in context

How does the emergence and development of a knowledge location relate to its spatial-

economic context?

Literature hints that knowledge locations do not emerge and develop in vacuum, but in

rather concrete urban and regional economic contexts, with history and texture. The
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production-innovation and policy-planning context (their actors, but also their rooted
practices and institutions) determine the emergence and design of a knowledge location.
There might be different gradients of influence of the systems (depending on the involved
actor’s power and influence), but they implicitly or explicitly interact to make a knowledge
location emerge, influencing its design, i.e. its vision and features. Hence we put forward

that:

PI1: The emergence of a knowledge location results from a governance process in which
actors from two localized systems engage: production and innovation system and policy
and planning system. The location’s design depends on the coupling between actor’s

power and the region’s institutional setting.

To analyse the empirical grounding of this proposition we traced back the history of the
location, triangulating multiple data sources (see chapter 6). We developed a theoretically-
informed narrative for each location, with a prime focus on contextualizing the actions and
rationales of their proponents, the networks mobilized for the development and the
underlying institutional setting. This methodology allowed demonstrating the mutual
influences of elements from the two systems in the emergence of the knowledge location,

even when it was not evident at the first glance.

Arabianranta in Helsinki clearly illustrates the logic behind the argument. Helsinki has a
long tradition in art and design. It host a dynamic labour pool of design-related jobs, and
‘produces’ a large number of elite designers and craftsmen. The city hosts indigenous
design-driven multinational companies (in industries such as furniture, pottery, ceramics,
decoration, fashion) as well as many small-scale design offices and free-lancers. Moreover,
other industries use design as a key component of their branding and differentiation
strategies®. Long before the first plans to develop Arabianranta, Helsinki became an
international reference in design and applied art, as Finnish brands such as Arabia

(founded 1873), Artek (1935), Iittala (1881) or Marimekko (1951) played a major role in

28 . . . . - L .
For example Nokia has 300 in-house designers, and sources design from specialised companies (interview

source; 2009).
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the country’s exports (e.g. Design Forum, 2004). Internationally known designers such as
Alvar Aalto or Kaj Franck inspired and directly trained many other Finnish designers,
giving rise to a genealogy of design talent throughout the century. Over time, the
educational infrastructure in Helsinki closely co-evolved with the needs of the industry —
TaiK became a highly renowned design school in Helsinki and internationally, in domains
such as applied art and design in ceramic and glass; spatial and furniture; fashion and

clothing; textile art and design.

With no surprise, the vision for Arabianranta as an “art and design city” was directly
influenced by actors from within this system, with strong interest in art and design. First,
land plots and former building premises in the area were still owned by industrialists in the
art and design field, with interest in developing a new “showroom” for their products while
leveraging society’s interest for art and design. Second, related with the former was the
role and influence of TaiK, who moved to the former premises of Arabia early in 1986,
and was willing to strengthen their anchorage in the district, improving their surrounding
physical and social environment while creating new markets for their students and
promoting design in society. The role of TaiK in the area (thousands of design students)
and the vision of the charismatic Dean Yr1j6 Sotamaa convinced the City of Helsinki and

its policy makers of the potential of an “art and design” concept for the area.

However, the policy and planning system of Helsinki (actors and institutions) was also
pivotal in the emergence and feasibility of the whole concept. The idea for the functional
and social mix of the area was largely put forward by a proactive yet controversial
planning director, who nudged his more conservative peers and the Mayor to adopt the
concept in the early 1990s. However, the concept could only emerge (and be sustained)
under a very concrete institutional framework of Helsinki’s planning system. First,
Helsinki’s planning tradition of land ownership was largely in the hands of the City, hence
allowing to better control for the mix of functions and overall concept. Second, the
tradition of cooperation for large development projects: real estate developers were closely
involved since the beginning in master planning for the area, avoiding redundancies,
improving the quality of the concept and the implementation speed. Third, the specific

local regulations for subsidized and price controlled housing (so-called HITAS regime),
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avoiding market selection towards exclusively high-end real estate, and facilitating the

social and functional mix in the area.

In the case of Biocant, the associated productive system in the region was practically
inexistent at the time of the concept’s emergence: the region had no firms or relevant
tradition in commercial exploitation of biotechnologies or life sciences. However, the
University's R&D centres and hospitals had international research skills and a stock of
accumulated knowledge in the field. The vision and idea for Biocant directly owes to Prof.
Carlos Faro, Vice-Director of CNC (Centre of Neurosciences and Cell Biology, University
of Coimbra), whom in 2004 was in search of a “proper place” (read: outside the
University’s “ivory tower” and bureaucracy) to commercialize research and support new
ventures. In 2004, Prof. Faro convinced the Mayor of Cantanhede of the economic
potential to develop a biotechnology park instead of a more conventional business location
(as he was planning before). Having a scientific partner such as CNC was decisive to for
the Municipality in successfully tendering for external European funding for the park’s

development.

Prof. Faro was backed by the board of CNC but assumed a position “in-and-out” of the
system, since, by the time, the University’s Dean was uninterested in the project. However,
previous University experience in technology transfer (e.g. in ICT and engineering fields)
indirectly influenced Biocant’s design. The management of Biocant’s applied research labs
was inspired by other applied IT labs implemented by the University’s incubator (namely
managed by an executive full time director plus scientific director associated with the
University). This model assured the quality and visibility of the centres and helped to give

the park an initial boost.

From the side of the policy and planning system, the Municipality of Cantanhede had been
developing for some years an “experimentation” drive, largely due to an entrepreneurial,
recognizably risk-taking Mayor. Moreover, the Municipality's smaller size and availability
of city-owned greenfield land speeded up the development. Despite being under the very
same formal National planning regulations, developing “Biocant” in the Municipality of
Coimbra would be blocked and slowed down by the rigid and bureaucratic functioning of a

larger city administration, with limited experience in economic development initiatives and
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too close bonds with the University of Coimbra; at best, the development would take much
more time to emerge and ignite. However, despite this strong municipal support, the
technical design and vision for the location was very much in the hands of the technical

directors from CNC's.

The case of the Digital Hub also illustrates the coupling of the two systems for the design
of the location. Since the early 1990s, Dublin hosts a remarkably high number of European
headquarters of North American IT multinationals and large FDI inflows. Leading Irish
state agencies such as IDA (Industrial Development Ireland) and Enterprise Ireland have
had a determinant role in providing an attractive business environment during the last
decades, but have also shown increasing concern fostering linkages between such FDI
subsidiaries, indigenous companies and universities. Under this setting, the idea to develop
a leading hub for digital media companies was prompted by the National Government, on
the face of the announcement that the MIT would create a European Digital Media Lab in
Ireland/Dublin. The idea from national agencies and associated industrialists was to link
the competences of the new R&D centre with new and old indigenous digital media

companies.

Yet, and beyond the economic and innovation objectives of National Governmental
Agencies, also actors from the policy and planning system influenced the location’s vision.
The City of Dublin provided the urban planning framework, stressing that the Digital Hub
should become a functionally mixed area, well integrated in the city fabric. This vision was
inspired by the previous successful urban regeneration projects in Dublin (such as the one
of Temple Bar, a former run-down area in the city centre now converted into a lively,
functionally mixed district). Moreover, the involvement of the district’s community
representatives influenced the Digital Hub’s vision towards promoting educational

initiatives to the benefit of the surrounding community.

Out of the four analysed cases, PIA is the one in which the influence of actors from the
policy and planning system looks more evident at the first glance. However, it is also the
one in which the City had stronger tradition supporting local companies, hence making the
two systems more entangled than in the previous cases. The development of PIA has been

lead from the onset (and financially supported) by the City of San Sebastian, but with
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strong intermediation of its Economic Development Unit (Fomento). Among others, this
development was led by an influential city official (Fomento’s director), by the time

championing the implementation of cluster policies in the city.

The idea for PIA did not emerge from scratch. It was not the first time the city took the
initiative of developing buildings to support local economic activity. Fomento had already
a long tradition of owning, managing and participating in a number of specific buildings
and premises for different types of activities. Examples are the Miramon technology park
(a business park for high-tech firms) or the ZENTEK building (for ICT firms). Moreover,
Fomento had been active before supporting local companies and new entrepreneurs
through several types of incentives, services and subsidies. The emergence of PIA
originates from this umbrella of local economic development supports, now adding to it an

“audiovisual face”.

The talks behind the idea for PIA started through the involvement of the City’s Film
Commission (a unit within the local administration structure), and their frequent contacts
with the local audiovisual industry (local companies and associations). Out of a number of
meetings and surveys, the industry “representatives” and the City converged on the
relevance of developing a number of specific supports for the industry, namely the PIA
building and associated services. The City had the land and capacity to gather financial
resources (e.g. through the National Government), but limited expertise on the sector.
Hence, the design and features for the location (e.g. audiovisual facilities, shared
equipments and labs) was supported by a local R&D unit — Tecnalia — specialized and with

interest in the TV and audiovisual field.
Summing up

What can we conclude from the analysed cases? The four analysed cases provide empirical
support for PI: the emergence of a knowledge location results from a governance process
in which actors from two localized systems strategically engage: production and
innovation system and policy and planning system. The location’s design depends on the

coupling between actor’s power and influence and the institutional setting of the region.

Why is that the case? What other insights can be derived?
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First, the four cases illustrate that even when not evident at the first glance (i.e. when
one or other system seemed dominant), actors from both systems influenced the
emergence and negotiated the design of the knowledge location. In the four cases, the
leading actor interested in the development of the location needed multiple resources
(knowledge, funding, social legitimation) “owned” by others. Arabianranta illustrates
the coupling of interests and influence from the city administration, design-related
industrialists and knowledge institutes; in the Digital Hub, despite the strong
production-innovation drive of digital media proponents, the urban planning
framework and the early involvement of the community had significant influence in
its design. Biocant and PIA illustrate a larger one-sided influence from knowledge
institutes in its design, but in a context of strong support and alignment with the city

administration and planning systems.

Second, notwithstanding the combined involvement of actors from both systems, the
four cases also illustrate different magnitudes of influence in the design of the
knowledge location. It is not necessarily about which location has the “best” design,
but which type of location fits the interests of the most influential players better. In
the cases of Arabianranta and the Digital Hub, the actors from the two systems
exerted their power in a relatively balanced way vis-a-vis one another. Hence, the
combination of their insight and resources resulted in designs with a strong
production-innovation drive, but also pursuing many urban integration and
community-based objectives (functional mixes, social integration, impacts in the
surrounding community, etc). In the cases of Biocant and PIA, the influence of actors
from the production and innovation system was much more dominant, resulting is
designs that clearly privilege, almost exclusively production-innovation related
outcomes. Figure 6 tentatively illustrates the relative positioning of the four cases in

respect with the influence from the two systems in their designs and objectives.
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Figure 6. Knowledge location: range of influence of two systems

Biocant  PIA DigitalHub  Arabianranta
Production- Policy-
innovation planning

Third, beyond the absolute magnitude of their influence, it can be observed that
different actors tend to exert different types of power. On the one hand, actors from
the production-innovation system tend to exert power by mobilizing their expertise,
e.g. recognition and respect in the field, access to personal networks, often
internationally. On the other hand, actors from the policy and planning system tend to
make use of their institutional position (e.g. as planning authority, as representative
of citizens) and access to resources (e.g. funding, deployment of incentives).
However, another source of power can be identified, which has to do with the
capacity to convince others for changes, introduction of new concepts, or seeing
things in new ways. Our cases show this latter source of power tends to be better
distributed among actors from both systems (e.g. often in the hands of respected
professors, entrepreneurs and industrialists but also with economic and planning

directors and other city officials).

Finally, despite the role played by the previously mentioned actors, the four cases
show that the emergent designs of the four knowledge locations largely owe to the
“texture” of the regional institutional setting that underlie the functioning of both
systems (e.g. planning regulations; cooperative culture and design tradition of
Helsinki; previous initiatives of community involvement in Dublin; organization of
applied R&D labs in Coimbra; local economic policy routines of San Sebastian). This
illustrates that the notion of system (with actors and institutions, or “players” and
“rules of the game”) provides for a more complete explanation of emergence and
design of a knowledge location. The strategies and visions of their proponents appear
to be actively shaped by the institutions that together from the concrete spatial-

economic context.
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8.2  Governance rounds, change and co-evolution
How does a knowledge location’s vision and features change over time?

The previous section framed the emergence and design of knowledge locations in their
respective spatial-economic context. It explored how their governance processes are
influenced by the actors and institutions of two interacting systems, explaining a location’s
vision and design. Yet, those visions and designs are not immutable; thus, this section

takes one step further and explores the evolution of knowledge locations over time.

Literature hints that changes in a location’s vision and features are associated with
mutations in governance arenas, taking place over multiple “rounds” of decision making.
Those rounds occur due to external-to-the-location changes (e.g. the exit or entry of an
important actor, a large national financial crisis), but also due to endogenous factors,
namely as the knowledge location co-evolves with its governance arena and the regional

spatial-economic context. Formally:

P2: The location’s vision and profile evolves over time, in multiple rounds of decision
making; that evolution results from the coupling of external-to-the-location changes with
the progressive co-evolution between the location, its spatial-economic context and the

governance arena.

To make sense of the previous dynamics we used of a temporal bracketing strategy
(Langley, 1999), dividing the “lifetime” of each knowledge location in successive periods.
In order to identify such periods we used of a “rounds-model” framework (Teisman,
2000), according to which a new period (or round) begins and ends each time a new
“problem-solution combination” and/or the involved actors change. Such framework
organizes the information in order to have continuity in the location’s vision and profile
within each period but discontinuity at their frontiers. By doing so, it allows for inter-
temporal comparisons at the level of the location while considering changes in context,
occurrence of key events and emerging trends. This strategy proved well fit for identifying
and understanding the (potentially non-linear) development processes of knowledge
locations, in which actions undertaken in one period lead to changes in context (actors and

institutions) that affect action in the next periods.

105



Consequently, we placed the knowledge location central and traced back changes in the
involved actors, visions and designs since the first idea until the present. We placed such
changes in the context of key associated events (either external to the system or resulting
from actor’s self-organization) and the progressive structuration of new spatial-economic
contexts underlying the location, as explored in the next paragraphs. Table 4, Table 5,
Table 6 and Table 7 synthesize the results of the analysis, presenting a timeline for each
knowledge location, divided in a number of decision-making rounds and vision
configurations. In some cases, the current round and its problem-solution configurations

are still open at the time of this writing.

Arabianranta is often referred as an exemplary knowledge location by sticking to a
consistent “art and design” concept over time. This is partly true, but not the whole story.
Three different periods can be identified in the timeline of Arabianranta (plus one currently
“open” period), over which the visions and concept for the location evolved (see Table 4).
By the late 1980s, the first idea for Arabianranta — championed by land-owners and by a
conservative branch of Helsinki's planning department — was to develop a large urban park
and high-end housing. Only by the turn of the decade this “/living and leisure” vision
changed towards the development of multi-functional “art and design city”. To this
contributed the Soviet collapse and the economic downturn in Finland (and the need to
create jobs), but also the increasing influence of TaiK and its Dean in the area and in the
City’s policy making, together with the innovative ideas of the City’s planning director.
The “art and design city” was planned to be accomplished through a public-private
partnership between the City, TaiK, industrialists and land-owners, mediated by a newly
created special purpose vehicle called ADC. With these actors on-board, the progressive
infrastructure development and early relocation of firms, educational institutes and

residents unfolded during the mid-late 1990s (Table 4).

Despite the stability of the multifunctional art and design concept, a related yet slightly
distinct vision for Arabianranta emerged and gained ground since the early 2000s —
Arabianranta as a “social innovation valley”. This was recognised as the “new thing” to do
in Arabianranta: nurturing user-driven innovations and test-bedding of solutions, facilitated

by the ICT infrastructure and benefiting from the area’s mixed uses and consumers. This
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change did not come out of the blue: it was largely influenced by the first successful user-
driven “living-lab” experiments in the area, a method pioneered by TaiK (imported from
the MIT) and Nokia. Thus, besides coordinating the area’s infrastructural development,
ADC gained a new influential role in Arabianranta’s vision, as a “mediator” of such
experiments, due to its mobilizing role with the area’s “users” (e.g. lists of contacts and

liaison in the area, control over each building’s virtual forums).

Hence, over the last decade, manifold living lab experiments took place in Arabianranta;
new related partnerships were created in Helsinki to scale-up living lab experiments in
other areas of the city (Forum Virium), and the role of “design” and user-driven innovation
became increasingly recognised by the Finnish Innovation Policy, and “exported” to other
places (e.g. European network of living labs). Arabianranta gained strong national and

EEINT3

international recognition during the decade as an “art and design”-“social innovation” hub,
hosting an increasing number of companies, students and residents. The deployment of
user-driven innovations and citizen involvement methods, as well as the whole partnership
model around a common theme is currently being deployed in the redevelopment of
former port areas in Helsinki. Yet, by the end of 2008, the decision of TaiK to leave the
area (due to a merger of Universities in Helsinki) left a void in the vision for the area,

opening up a new stage whose new actors and problem-solution combination are still

unknown (see Table 4).

The evolution of Biocant’s governance arena and vision over time is also illustrative of the
theoretical argument. Its vision and profile moved from a generalist business-technology
park towards a biotechnology hub of national significance (Table 5). Three different
rounds and problem-solution combinations could be identified. The first round started in
1999 when a strategic planning consultant convinced the Mayor of Cantanhede of the
advantages of a condominium-based “general business-technology park” to lure new firms
into the Municipality. Enthusiastic with the idea, the Mayor of Cantanhede and other
neighbouring Municipalities founded an association (ABAP), envisaging the development
and management of a larger network of business parks in the region. In 2002 the Mayor

and ABAP applied for EU funding to build the park in Cantanhede, but the tender was
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rejected due to the lack of focus and relevant scientific partners. In 2003 the land

development process started anyway, but in a slower pace.

A new round started in 2003-2004, with the entry of a new key player in the governance
arena. Coimbra’s Centre of Neurosciences and Cell Biology (CNC) was looking at the
time for a place to settle their technology transfer labs and nudged the Mayor of
Cantanhede to give “his” park a biotechnology focus — “Biocant-Biotechnology park”.
With a clear focus and with CNC as scientific partner, a new funding application was
approved in 2004, and the participation of ABAP lost momentum. During 2005-2006, the
first two buildings were developed, hosting 6 technology transfer R&D centres from the
onset; those were followed over the period by a dozen of biotech start-ups (from national

and international entrepreneurs) and a bio-specialized venture capital company.

By the end of 2006, Biocant was proudly recognised as the first truly specialized
knowledge location in Portugal. The promising success at early stages — rising
concentration and commercialization of bio-services, increasing number of R&D centres
and start-ups — raised the ambitions of the park towards a “National Biotechnology Hub”.
This new “problem-solution” combination is still on-going at the time of this writing, and
largely emerged as Biocant provoked change in the spatial-economic context of the region,
but also at the national level. Biocant’s model influenced the design for the Portuguese
regional innovation policy 2007-2013; its managers became founding members of the
National Health cluster initiative, calling further attention to the role of biosciences’
commercialization in society at large. Firms” demand to settle in Biocant kept growing,
and new R&D centres were established and headed by leading international scientists;
Biocant managers and company’s staff got increasingly involved in the support (e.g.
mentoring, investing) of new bio-entrepreneurship initiatives in the region. Start-ups from
Porto and Lisbon moved to Biocant, attracted by its growing dynamic, but also due to the
lack of EU R&D funding in the Lisbon region (due to new EU regulations). By 2010-2011,
the City of Coimbra launched health-related cluster initiatives for the first time, and a new
building to host the whole CNC (150 researchers) started to be developed in Biocant,
adding to the 28 already established start-ups by the end of 2011 (see Table 5).
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In Dublin’s Digital Hub, three broad decision-making rounds and visions can be identified
plus one still open round (see Table 6). The first round started in June 2000 and was set in
motion by the announcement of establishment of the MIT Media Lab Europe (MLE) in
Dublin: the “anchor tenant”. The governance arena for this development was led by the
National Government and the MLE itself, envisaging the public-driven development of
premises for the MLE and other offices for smaller foreign and indigenous digital media
companies. MLE was expected to create ground for the development of new companies
through technology transfer and spin-offing. This nationally-driven model evolved during
2003, as an act of the Irish Government established a separated body to deliver the Digital
Hub: the Digital Hub Development Agency (DHDA), counting with different national
agencies but also with Dublin’s City Manager and a representative of the district’s
community association. This made the vision for the Digital Hub more encompassing,
including also the development of a functionally mixed neighbourhood (in a partnership
with private developers), and explicit objectives of providing digital-ICT training and
education for the surrounding community — model of “anchor tenant in a multifunctional

district”.

By the end of 2005, the Digital Hub office premises hosted 50 national and international
companies. However, the vision and problem-solution combination changed again as the
MLE closed down due to lack of funding (and firm’s complains of “too blue sky”
research). Hence, the DHDA vision shifted towards nurturing a more distributed
“ecosystem” of start-up, SMEs and other organizations, under a carefully designed entry
criteria. The National Digital Research Centre (NDRC) was founded in 2006 in the Digital
Hub and supported that vision, focusing on fostering the commercialization of academic
and applied research. In 2007, the Irish Development Strategy recognised digital media as
a spearhead sector, and the Digital Hub (whose number of companies kept growing) as a

key player in that strategy.

The global financial crisis of 2008 and its severe impact in the Irish Economy triggered
new change in the location’s vision, whose contours are not known yet. The financial and
real estate contraction made the whole development stop (new office premises, housing).

The demand for office space in the Digital Hubs keeps strong but the current premises are
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running at full capacity (roughly 100 firms) and new “digital media locations”
spontaneously emerged in the city. At the time of this writing, the DHDA launched new
studies and consultation processes to re-think the business model and vision for the Digital

Hub under this new context.

The PIA in San Sebastian is a more recent development, but its vision and design have
been already adapted over two rounds of decision-making. The recent interest of the City
of San Sebastian in the audiovisual industry started around 2004, when the City
(represented by the Film Commission, and later on also by Fomento, the Economic
Development Unit), participated in an EU exchange network on “Cinema Cities”. This
participation nudged the City to lead regular talks and surveys with the local audiovisual
industry and their representatives. As the regional Basque TV decreased the number of
outsourced hours (a result of broader trends of TV restructuring in Spain and the world),
the local sector and the City converged in the need to provide a supportive services and
incentives to help the industry’s diversification and new entrepreneurship promotion. One

of these incentives and supports consisted in the development of PIA.

The vision for PIA and associated “problem-solution combination” changed by 2009,
when Fomento teamed up with Tecnalia, a Basque R&D centre with interest in the
industry and in rendering advanced services to the industry. Tecnalia agreed to locate in
PIA with an “antenna”, and supported Fomento in defining the “top10” shared labs and
equipments to be available in the location. Moreover, they influenced Fomento in
considering not a sector-strict audiovisual focus for the park, but combining it with new
media and digital services. Moreover, also during this time, PIA enlarged its vision and
strategy towards fostering interactions and synergies among tenants (as there was some
contestation on spending too much money to develop a “firm’s hotel”). In early 2012 (one
year after its formal opening), PIA was running at roughly 50% of the capacity (see Table
7).

Summing up
What can we conclude from the analysed cases? The four analysed cases provide empirical

support for P2: a location’s vision and profile evolves over time, in multiple rounds of

decision making,; that evolution results from the coupling of external-to-the-location
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changes with the progressive co-evolution between the location, its spatial-economic

context and the governance arena.
Why is that the case? What other insights can be derived?

e  First, the cases show that the development of knowledge locations follows a non
linear process, along multiple rounds of decision making. Governance arenas,
visions and designs are not once-and-for-all. Changes in a location’s design do
not necessarily result from “bad planning”, but from a natural evolution process
as internal and external-to-the-location change unfolds.

e Second, the cases illustrate a number of external-to-the-location events and forces
that provoke change and the need for new problem-solution combinations. On the
one hand, such events and forces result from changes in global context or
landscape (e.g. severe economic downturns, like in Helsinki or Dublin; global
restructuring of an industry, like in the case of audiovisual in San Sebastian). On
the other hand, they may result from actor’s own self-organization, such as entries
or exits from a location’s governance arena (e.g. the entry of CNC in Biocant or
Tecnalia in PIA, the exit of MLE in Dublin).

e  Moreover, beyond the non linearity provoked by changes in the global external
context, actors’ behaviour shows to be largely adaptative, relying on the
emergence of new ideas by current actors (e.g. the promotion of audiovisual-
digital media in PIA; development of living labs in Arabianranta supported by
TaiK and ADC) and trial-and-error and learning (e.g. the re-composition of the
partnership following a lost tender).

e Despite the non-linearity, from a certain moment onwards knowledge locations
start to exhibit relevant path dependencies, as decisions taken in one moment of
time influence the context that will shape new action in subsequent moments.
Hence the reason why our case studies show signs of co-evolution between the
development of the location, its spatial-economic context and the governance
arena that shapes future decisions and location’s visions (e.g. the recognition of

the Digital Hub as a key player in the National Digital Media Strategy, the
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emergence of bio-supportive institutions in Coimbra and Portugal shaping

Biocant’s new visions).

A result from the previous (due to the triggering of such path dependencies) is
that after the definition of a core concept for a knowledge location it doesn’t tend
to change radically, but to progressively evolve and adapt. In other works, it is
more about adaptation that radical change (e.g. adaptations in the features and
realignment of visions, like when MLE left the Digital Hub, or when Tecnalia

entered the governance arena of PIA).
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9. OUTCOMES OF KNOWLEDGE LOCATIONS:
AGGLOMERATION AND MEDIATING PROCESSES

9.1 Introduction: growth and agglomerating outcomes
Which factors contribute to the growth and agglomeration in a knowledge location?
Which intermediate outcomes and mechanisms are associated it? How do they operate?

The previous chapter paid attention to the role of context in the emergence and
development of a knowledge location; it was also analysed how a knowledge location’s
vision and profile changes overtime, through co-evolutions between the context, its
governance arenas and the development of the location itself. However, we did not analyse
yet how knowledge locations grow over time, what drives that growth and which

intermediate outcomes and processes are associated with that.

That is the purpose of this chapter. It explores the empirical support for the theoretical
hints and propositions put forward in chapter 5, namely the relations (developed over time)
between a location’s agglomeration and its specialization, its urban-spatial integration and
its management features. Moreover, it explores the causal mechanisms behind the
proposed relations, and how do they operate. By doing so, it makes clear how two key
mediating processes come to the fore — namely “image formation” and “ecosystem

formation” — and how do they contribute to the development of the location over time.
Agglomeration outcomes

Before exploring each of the abovementioned relations, we turn to the assessment of the
agglomeration outcomes of the analysed knowledge locations (see Table 8). To do so, a
total count of the number of tenants was collected in two moments of time: early 2012 and
two years after the start of each location’s operations. The number of tenants was then
compared with the location’s total size/planned capacity at the time. We considered tenants
as firms, R&D units and other knowledge-related organizations in the location, therefore
excluding supportive activities such as basic services (e.g. catering), leisure or eventual

housing. The assessment of the agglomeration results, tenants and capacity was more
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challenging in the case of Arabianranta, due to the total size of the location (a small city
district) and its many functions (office, education, housing, etc.). To bring the analysis
feasible and comparable with the other analysed cases, as explained in chapter 7, we
focused our analysis on the companies located in Arabianranta’s official business
premises”, namely within Arabia building and Portaali Business Park. This is likely to
slightly under-represent the number of micro-businesses in non-official premises (e.g.

shared rooms, single entrepreneurs working from home), but not to alter the conclusion of

the notable agglomeration capacity of the area.

Table 8. Knowledge locations and agglomeration of knowledge-intensive activity

Location Type of premises Start-up  Growth first Occup?tion n eari); otz
yp p year 2 years (N° of tenants**)
Arabianranta  Office; incubator* 2000 40% capacity Almost full (140+)***
Biocant Office; laboratorial 2006 60% capacity Almost full (28)
Digital Hub Office; incubator 2003 60% capacity Full (97)
PIA Office; audiovisual studios 2009 50% capacity 50% capacity (26)

* The incubator relocated to another district in 2009.

**Tenants include firms, R&D units and other organizations related with the activities of the location but exclude
basic services such as catering, leisure or eventual housing.

**% “+” means that the number of micro-companies and companies operating in informal premises are potentially
under represented.

As previously referred, all the four knowledge locations under study grew considerably. In

fact, they were purposely chosen (see chapter 6), among other reasons because they

% There is no official registry of the total number of “knowledge-intensive” firms in Arabianranta. Firms are
spread across different office and business premises (which have different ownership schemes), and therefore
there is no official registry of its concrete number. We calculated the number of 140-150 firms based on summing
the firms registered in Arabianranta’s official business premises. This method provides an approximated
overview, although it is likely to slightly under-represent the number of micro-businesses in the area, for

example, single person companies.
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showed strong agglomeration results in relation to their respective sizes. Moreover, they
not only agglomerated a considerable number of activities but also started to do so from
the early beginning — the locations under study managed to fill in already roughly half of

their capacity in the first two years of operation (see Table 8).

Subsequently, besides controlling for the size of the location, we considered other factors
potentially associated with a location’s growth and agglomeration. First, we considered the
price of the office premises (square meters). None of the locations under study offered
subsidized rental prices for office space. In all the cases, the rental prices of the location
were higher than in other office locations of the urban region, yet comparable or only
slightly lower than in premium business locations the respective city centers. It is true that
there are a number of basic services included in the rental prices (e.g. safety, water &
electricity, internet, etc.); however, it should also be considered that the knowledge
locations here studied are in formerly deprived areas (e.g. Arabianranta and Biocant), just
outside the city centre (PIA) and even in a rural greenfield location (Biocant). This
suggests that tenants in our set of locations are indeed paying a premium to locate there,

hence ruling out any “price subsidization” phenomena associated with the agglomeration.

Second, it was observed that the overall dynamism of the host regions could not explain
the agglomeration dynamics of the knowledge locations, at least alone. Although Helsinki
and Dublin have been fairly dynamic and growing over the last decade, the same is less
true for Coimbra and San Sebastian, whose growth has been much more modest. Third, it
was also observed that the regional dynamism of the productive-innovation system in
which the location’s intends to specialize is also insufficient to explain its agglomeration
capacity. It is correct that Helsinki has a century-old, well functioning design-related
innovation system, and Dublin has built over time a strong, FDI-driven IT economy.
However, Coimbra had until recently an almost inexistent record of bio-industries, despite
the city’s research centers; San Sebastian does host a TV-audiovisual production system,
yet rather small, mature and largely dependent on declining TV outsourcing. Hence, even
if all the locations and their intended specializations have “seeds” in the region, their

underlying dynamics and potentials are rather different.
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Subsequently, the next sections explore three different potential drivers of growth and
agglomeration in each of the knowledge locations: specialization, urban-spatial integration
and management features. Each section i) briefly contextualizes the hinted proposition; ii)
explains the way constructs and variables where assessed and operationalised; iii) provides
a within-case analysis and a iv) sums up with a cross-case comparison, judging for the
empirical support of the proposition while exploring the causal mechanisms through which

it operates.
9.2  Role of the thematic specialization

The previously analysed literature provided some evidence that locations specialized in a
certain thematic field grow more. It has been hinted that this relation has to do with their
superior ability to provide and assemble a number of unique resources, such as an
identifiable concept, the provision specialized facilities and services and the co-presence of
like-minded individuals and organizations with (potentially) complementary pieces of
knowledge. Tenants would be willing to benefit from those resources and thus the location

would grow more.
Hence:

P3: The specialization of a knowledge location positively contributes to its growth and

agglomeration potential

How does the relation between specialization and agglomeration operate in the analysed

case studies?

We assessed the specialisation of a location through a number of features, such as i) the
presence or not of an identifiable concept, assessed through interview data with
stakeholders within and outside the location, triangulated with secondary data; ii) the
presence or not of an anchor tenant, i.e. a larger company or other organizations with high
visibility and large operations in the area; iii) the endowments of the location concerning
rare facilities and services, related with its theme (coded as weak, moderated and strong);
and iv) the tenant mix, qualitatively evaluated through the perceived knowledge
similarities and complementarities between tenants (firms and organisations in a

knowledge location), for which we relied on key informants within the locations
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(managers, tenants), complemented by our own evaluation based on the detailed lists of
tenants and their fields of activity (qualifying as diverse, moderately related and related).
We illustrate the functioning of some dimensions through interview quotes along the text
(in brackets); Table 9 presents a synthetic overview of each location’s specialization

dimensions.

Arabianranta is generally considered in the popular discourse a very specialized
knowledge location in art and design (see chapter 7). However, a closer analysis provides a
more nuanced picture. We found evidence that the agglomeration potential of Arabianranta
for knowledge activities has been related mainly with the presence of a rather strong and
identifiable concept from the outside — “art and design city” — associated with the presence
of higher education institutes (like TaiK) and other important Finnish furniture and
appliance companies from the onset. This is corroborated by a recent survey (Fontain Park,
2008), which identified the image of the area and the presence of TaiK as the key location
factors for companies. The survey also reveals that companies moved to Arabianranta for
art and design “trend watching”, again, due to the presence of important HEIs and
company’s showrooms. Some of our interviewees, both with national and foreign
companies in Arabianranta explained that they moved to the location with an eye to
“seeing what was happening around and spotting the last trends”, like in a “big
inspirational bazaar”. Likewise, many companies also moved in order to directly showcase

and promote them as being “in the core of Finnish design” (emphasis added).

Yet, our interviewees also recognised theirs and other companies” disappointment, since
the expected “buzz” and emergence of business and knowledge exchange relations didn’t
seem to have (at least significantly) materialized. On the one hand, this seems to be related
with the lack of “get together” facilities and collective working spaces, often mentioned as
a negative point. Moreover, apart from the novelty of the broadband infrastructure
developed in the late 1990s, Arabianranta never provided specific facilities/infrastructures
or rare specialized services for their companies, despite the promoted theme of “art and
design”. On the other hand, and notwithstanding the overall theme of the location, the
tenant mix of the buildings and facilities has never been in practice controlled by the

general area’s authority (ADC) or by the building’s owners and management team. This

127



resulted in the agglomeration of a rather diverse set of “knowledge-based” companies in
many fields such as IT, design, architecture, media, furniture, among others, primarily

relying on rather different knowledge and innovation modes.

Hence, many of the firms in the area established few networks and partnerships inside,
although the contrary was expected by many before moving in. Occasional meetings
resulting in new networks showed to be limited. Some firms even tried to create meeting
platforms (e.g. ‘Fountain Fridays’) to meet people working in the same building, but that
failed due to lack of interest. For many firms in Arabianranta, the key sources of
innovation are stable clients and suppliers outside the area. But even for companies within
related knowledge fields in Arabianranta, relations and interactions showed to be limited.
One example is littala Group (the largest company in Arabianranta with about 400
employees, including 30 designers), outsourcing design from specialised design firms —
out of those, only 2 small companies locate in Arabianranta. Also for recruiting and
finding staff, the relevant area seems to be much larger than Arabianranta. TaiK is a
relevant source of new designers and talent, but cooperation and interaction is far from
systematic, and primarily based on some joint lecturing and “opening doors for students”.
Moreover, as one interviewee of a multinational furniture company (with a subsidiary in

Arabianranta) explained:

“For us, it doesn’t matter where good designers are, we can find them anyway, and
we are not just picking the first student in the area. Moreover, as a multinational
with headquarters abroad, it is not easy to match directly local designers and the

firm’s design departments — there are many filters in this process”.

Thus, the link between agglomeration and specialization in Arabianranta doesn’t seem to
be primarily running through the provision of rare facilities or a high complementarity of
knowledge partners and other synergies, but through the easy identification of a
concept/image from the outside and the presence of key anchor tenants from the beginning,
strengthening the location’s visibility. There is indication that some “learning through
observation” and trend watching might be taking place at the area, namely within the

design field strictu sensu (e.g. furniture and appliances), but it is not widespread in the
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area. Moreover, the fact that Arabianranta’s “creative business” incubator left the area in
2010 to locate in the city centre of Helsinki reflects the limited value ascribed to the area

for knowledge-related synergies and exchange.

Contrarily, the case of Biocant shows a remarkable specialization across all the pointed
dimensions. The concept of the park is well identifiable from the outside. This was
achieved since the early beginning through a deliberate strategy of hosting 6 “anchor”
R&D and technology transfer centres in different but related bio-science fields (Cell
Biology, Bioinformatics, Molecular Biotechnology, Genomics, Microbiology and DNA
sequencing). Moreover, the pioneering company moving to Biocant in 2005 was the first
fast-growing spin-off of the University of Coimbra in the field of Cell Cryopreservation,
with a growing R&D staff and well-settled commercial department. This contributed to
strengthen the positioning of Biocant as a biotechnology park from the beginning, not only
as a prime location to access advanced knowledge and R&D, but also as a location where

knowledge is at the service of commercialization and profit.

Biocant was also designed to provide specialized bio-related services to companies.
Biocant’s management jointly developed a venture capital company with other private and
public partners, as well as a partnership with specialized lawyers in the UK for the registry
of intellectual property of their tenants. On the infrastructure side (besides the 6 technology
transfer labs), companies count with technical support to establish joint research labs,
reducing the costs of their operations. In biotechnology, experimentation, testing and
production are run under strict safety and quality regulations; hence, the ability to access
(and settle) in Biocant such types of rare facilities has been an attractor for many
companies (e.g. blood and cell banks; food compounds and fermentation pilots).

Moreover, as the CEO of a small bioinformatics company explained:

“Since I work for pharmaceutical companies dealing with big data about all the
drug development process, they oblige me to have extra safety measures in many
respects. Those requirements are fulfilled in Biocant but not if I want to work from
home or from a general office. And the same goes for many companies here who

came because of the labs and their quality”.
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The tenant mix is controlled to fit the park’s profile: the company must be active in
biotechnology (health or food related). Thus, the ability to gather and mingle with like-
minded individuals has been valued by the companies located in Biocant. Naturally, there
is no exclusive need to locate in the park to access such individuals or services (the
technology transfer labs of Biocant render services nationally and internationally).
However, the direct access to related companies and organizations in-place still proved
valuable for at least two reasons. First, it helped new international entrepreneurs with
limited knowledge of the national policy and institutional context. As put by a former

Portuguese expatriate PhD from Baylor College of Medicine (Texas),

“...locating in Biocant helped us to deep dive in the national context, their
institutions and spot what other like-minded companies were doing. Our
‘technological’ friends were abroad and we felt a bit like outsiders when we
returned from the US — locating in Biocant helped to counter this feeling and

acquire new contacts in the country”.

Second, being surrounded by companies and organizations is perceived as helping to
rapidly solve unexpected problems and challenges, which is a strong plus in such a (still)

dynamic field as biotechnology. The director of Biocant explains it vividly:

“Bio-entrepreneurs — and the venture capital invested on them! — value a location
within an “ecosystem” of related companies, people and laboratories that can
rapidly support them in case something goes wrong or an expected technical
problem emerges during an experiment. Moreover, there is a growing tradition of
mentoring between older and younger entrepreneurs in the park. (...). Apart from a

few University labs, there are very few places in the country with those features”.

Hence, the link between specialization and agglomeration in Biocant seems to be running
through a combination of all its four features: anchor tenants, identifiable concept,
provision of rare services and presence of related technological partners. While the first
three features seem to have helped to catalyse early interest and first agglomeration in the
location, the presence of related companies and organizations -catalysed such

agglomeration further, by 1) facilitating the formation in place of an attractive ecosystem of
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problem solving and mentoring and ii) strengthening the perceived concept and image of

Biocant.

In the case of the Digital Hub, although the location started because of an anchor tenant
(the MIT’s Media Lab Europe, MLE — see chapter 7), it closed down less than two years
later. Yet, that did not seem to hurt the Digital Hub’s agglomeration appeal — it kept
attracting a large number of companies and other organizations since then. Since the
closure of the MLE, the management of the hub explicitly assumed that the location would
focus on nurturing a “disperse” ecosystem of companies, namely SMEs and micro
business (which currently make for roughly 80% of the occupation). Despite the start-up of
the National Digital Research Centre (NDRC) in the Digital Hub, it is generally not
recognised by the tenants and the management as an “anchor tenant”. However, with or
without an anchor tenant, the concept has proven to be rather stable and identifiable over
time, as a “hotspot for new digital media companies and ideas”. The Digital Hub has
gained strong reputation in Ireland, hosting digital media related expositions and

showrooms.

The Digital Hub provides a moderate number of specialized services. The most
differentiating service is the provision of digital media showroom opportunities for test
bedding of solutions with clients and consumers. Yet, among the most valued features has
been the possibility to access company, policy and research networks, e.g. through the
national agencies’ representatives, or contacts established through the NDRC and their
affiliates (e.g. the Irish Internet Association). Since the location is rather specialized in
digital media, the possibility of tapping into networks that “matter” increase. Interviewees
refer that the presence of the NDRC bridged them to partnerships with Dublin City
Council and research institutes, helping the company to find new business and innovation

opportunities (e.g. related with open-data and city apps development)

The Digital Hub strictly controls the tenant mix and hence, many companies settled in the
location with an eye to knowledge exchange, potential learning and partnership benefits. A
survey conducted in 2008 to the hub’s companies (DHDA, 2007), reported that even if
20% of the companies had no cooperation whatsoever with each other, the others report

some kind of interaction and relations, ranging from ad-hoc cooperation for business

131



strategy to joint ventures and strategic partnerships. There are different outsourcing and
client-supplier relationships going on in the hub, as tenants do show complementarities and

are “well aware of the nuts-and-bolts of each other’s business fields”.

Therefore, despite the absence of an anchor tenant and differentiating facilities/services,
the link between specialization and agglomeration in the Digital Hub had been running
through the presence of a well-defined and visible concept, as well as through a carefully
managed tenant mix, assuring that tenants and other organizations have similar interests
and complementary expertise. Over time, this had led to a number of partnerships and
synergies among its tenants, both for commercial purposes and for accessing new markets

and search directions, reinforcing the location’s concept.

Just like with the Digital Hub, PIA does not have a clear anchor tenant. Apart from the
Basque TV and a few larger producing companies in the region, the majority of the
audiovisual (and media) related companies are small. Hence, the idea behind PIA has
always been to provide the services and facilities that those small companies alone could
hardly achieve, namely a distinguished set of audiovisual infrastructures and services.
Some PIA-services are pure “extensions” of general supports already provided before by
the City’s Economic Department to companies (e.g. business plan support, training and
legal advice, etc.); others are much more specific, such as audiovisual related coaching,
participation in specific audiovisual forums, partner identification, participation in
international visits to other audiovisual-focused locations, etc. Moreover, PIA provides
access to a number of sophisticated infrastructures at moderated prices, like joint
audiovisual studios plateaus, production rooms, etc. (see Chapter 7). This has proven so far

to be a highly valued feature for companies locating in PIA.

Generally speaking, the concept of PIA has been considered “identifiable” by stakeholders
within and outside the location — an audiovisual-focused location. However, at a more
narrow level, and since the location is still relatively recent, its concept is not yet fully
stable. On the one hand, due to the large number of services and facilities provided, the
location started to be recognised by entrepreneurs in the field as an “audiovisual firm’s
hotel”; on the other hand, since PIA’s managers feared that “audiovisual” would be too

narrow a theme (basically focused on TV and producers, a declining sub-sector of a
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broader “media” theme), it was recently decided to broaden it towards “audiovisual and
digital media”, in order to promote complementarities between the two fields and enlarge

the location’s reach.

PIA managers do control the tenant mix, now based on a “value chain” criteria — tenant’s
business fields must be in principle able to establish client-supplier relations between
them. So far, this has led to the agglomeration of TV-related audiovisual companies and
producers, but also companies in other, more diverse and “fuzzy” fields such as media,
online training, marketing and communication, with different innovation modes and core
businesses. Some preliminary examples of synergies and newly established business
relations exist (e.g. between a producing company and a provider of make-up services, or
between a media company and a provider of on-line training course), but do not seem to be

widespread yet.

Hence, so far, the link between specialization and agglomeration in PIA seems to be
working primarily through the availability of distinctive and rare infrastructures and
services, and expectations of new synergies with related tenants. There are no specific
anchor tenants, and the concept of the location is only clear at a broad level, still needing

time to mature.
Summing up

Which conclusions can be draw from the analysis of the four cases? In all the cases a link
between certain attributes of specialization and the growth and agglomeration dynamics of
a location could be identified. Specialization does facilitate the provision and emergence of
a number of unique resources, which attract tenants and makes the location grow.
However, the case studies show different degrees of specialization, at least when assessed
through the four analysed features. Arabianranta’s shows a more limited degree (it runs
primarily through the presence of anchor tenants and a promoted concept), Biocant shows
the highest degree (anchor tenants, identifiable concept, rare services and controlled tenant

mix) and the Digital Hub and PIA are somewhere in-between.

In all the cases, specialization has led to growth and agglomeration, but it did so through

different ways, activating one or more mechanisms.
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First, specialization ignited the formation of “safe-choice” and /or “place-to-be” effects. In
situations of limited information and cognition (e.g. new ventures; firms coming from
outside the region), an identifiable concept seems to reduce the perceived risks when
making a location decision, namely for more knowledge intensive activities (safe-choice);
moreover, it signals the presence of distinctive “ambiences” in place, fit to one’s activities
(place-to-be). These image effects seem to have more exclusively dominated the link
specialization-agglomeration in Arabianranta, but have also been largely present in the
other cases. Evidence also suggests that those effects, although can be “promoted” in a first
stage and supported by the presence of e.g. anchor tenants, are largely reinforced by other
features (such as rare services and the effective tenant mix). Recent re-locations away from
Arabianranta of emblematic organizations (TaiK, incubator “Arabus™) suggest that this

agglomeration mechanism might be losing strength.

Second, specialization facilitated the formation of distinct atmospheres and “ecosystems”
in the location (e.g. access to rare facilities and services, networks of support for specific
problem-solving, access to information, communities of specialized mentoring, brokerage),
primarily driven by the presence of like-minded individuals and rare services and
infrastructures, as well as anchor tenants. Firms and organizations are willing to join those
environments and thus the location grows. The cases also suggest that the development of
such ecosystems take some time to unfold (e.g. Biocant, Digital Hub), but would play an
important role in the agglomeration dynamics of the location, not only by itself but also by

reinforcing the above mentioned image effects over time.

Why didn’t strong specializations hamper agglomeration in the analysed case studies, e.g.
through spilling out of competitive information among tenants? In the one hand, because
analysed activities are mostly in rather dynamic sectors, with significant product
differentiation, where multiple solutions co-exist — that is largely the case e.g. with digital
media, but also with biotechnology. On the other hand, the core knowledge pieces of such
products and solutions are hard to copy, but their development can largely benefit from

inspiration and technical support from others facing similar situations.

Hence, the case studies support the proposition (P3) that the specialization of a knowledge

location positively contributes to increase its growth and agglomeration potential. This
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relation is mediated by the formation in the location of unique resources, such as 1) the
formation of image effects — location as a “safe-choice” and ‘“right-place” for certain
types of activities, and 2) the formation over time of specialized atmospheres and
ecosystems, facilitated by the presence of rare infrastructures and like-minded individuals,
which attract new tenants to the location. Evidence also suggests that i) image effects of
specialization can trigger early growth, but cannot support it over time; ii) the formation

of specialized ecosystems dynamically re-enforces image effects.
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9.3  Role of the urban-spatial integration

In a context of increased value paid to “quality of life”, recent work suggests that the
quality of the spatial integration of the location within the urban region may contribute to
explain its agglomeration potential, through features such as its accessibility, presence of
amenities in the area and functional mix/diversity of users in the immediate surroundings.
Moreover, it is suggested that knowledge workers and firms in different types of activities
ascribe different values and weights to those features and perceive “quality” in different
ways, being that workers and industries with more symbolic content tend to privilege

denser urban settings and the proximity to urban amenities, vibrancy and liveliness. Thus:

P4: The perceived quality of the urban-spatial integration of a knowledge location varies
by type of activity, and that perceived quality positively contributes to its growth and

agglomeration potential.

How does the relation between urban-spatial integration and agglomeration operates in the

analysed case studies?

In line with the theoretical hints, we assessed the urban-spatial integration of a location
through three distinct features, 1) its accessibility within the urban region by combinations
of individual and public modes (coded as good, medium or poor); ii) the urban attributes
of the immediate surroundings and presence or not of amenities; iil) functional mix and
diversity of users in the immediate surroundings (coded as high, medium or low). The
codes were attributed on the basis of input collected through the interviews with tenants
and others diverse stakeholders within and outside the location, and complemented with
our own local observations. Table 10 presents synthetic results and qualitative scores per

location.

Arabianranta situates in the north-eastern end of Helsinki and is overall considered an
“extension” of the city centre. It is thus well connected within Helsinki’s urban fabric. It is
well accessible by individual and public transport (tram). Accessibility scores among the
most valued features of the area by its users (Fontain Park, 2009). For companies, it is
relatively easy to move in and out of the area to the “traditional” city centre. Apart from

the natural surroundings (waterfront), workers and residents declare to rank high the area’s
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architecture and art-filled streetscapes (Kangasoja and Schulman, 2007). From its
inception that developers and land owners are required to invest a minimum of 1-2% of the
total development costs in street art. All the previous features contributed to endow
Arabianranta with a distinct image of urban quality. The presence of higher education
institutions reinforce the previous, contributing to create a “mini-city” feeling, with high
diversity of users (see chapter 7), even if it is always referred as lagging behind other areas

in Helsinki concerning density, liveliness and vibrancy.

The previous features contributed to agglomerate many companies in the area, namely the
ones looking to establish showrooms and settle in places with a distinctive image and
urban quality (e.g. in industrial design, ICT, architecture), while still in the physical
proximity of other clients, suppliers and relations in Helsinki. These characteristics were
strongly valued by the companies (plus students and residents) that settled in the area,

namely foreign subsidiaries.

Yet, despite the initial agglomeration boost, the fact that Arabus (Arabianranta’s business
incubator for creative business) left the area to settle in the Ruohonlahti district (city
centre, close to the “Cable [creative] Factory”) reflects a stronger preference of some
niches of “art and design” for denser, livelier and “rougher” urban atmospheres. It can be
argued that this move is primarily due to the merger of TaiK towards Aalto University
(leading to integrated incubation services), but the fact remains that such entrepreneurs did
not strongly value the urban-spatial qualities of Arabianranta for their activities. As one

representative of Helsinki’s cultural department explains:

“Both Arabianranta and the Cable Factory are Helsinki’s success stories (...) but
they implicitly focus on different types of activities. The Cable Factory in
Ruohonlahti is much “rougher” but more lively and adjusted for smaller and
younger businesses interested in music, media, design and performing arts. The
museums, cafés and shares venues in the area make it easier to establish contacts
and see what each other are doing and that’s important for these types of activities.

Arabianranta is a more “high-level” business area”.

The urban-spatial setting of Biocant is completely different. Being located in a rural and

quiet area, in the proximity of a few industrial plants, access has to be made almost
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exclusively by individual transport. The city of Coimbra is 30 Km away and the
neighbouring town of Cantanhede (basic services) is rather small. The area and its

surroundings are thus mono-functional, with rather limited diversity of uses.

Biocant is the extreme opposite of a “lively urban location”. Yet, these features did not
seem to have hampered the agglomeration potential of the location for biotechnology
activities. On the contrary, such types of urban-spatial integration seem to fit well the

character of those activities. As explained by the founder of a biotech company in Biocant:

“We all like cafés, restaurants and museums, and most of us live in cities [Coimbra,
Porto], but for our business, dealing with precision experiments, we do need a quiet

place, far from the buzz and confusion of city life (...) Biocant offers just that”.

Important pieces of valuable knowledge for biotechnology entrepreneurs and researchers
come from codified scientific articles and patents, not from the “hustle and bustle” of city
life. The labs are privileged places for knowledge exploration, acquisition and exchange.
Yet, as referred, some lab facilities are not only space intensive but require extra safety
measures (e.g. blood and cell banks), calling for calmer surroundings. The director of

Biocant explains that

“...in activities with a strong scientific and R&D compound and combined with
pilot production, locations in the core of city centres are unfavourable. It has to do it
the calm and safety required to conduct experiments, but also with the
biotechnology requirements [labs]. It is not sufficient to just adapt a number of

conventional offices”.

The Digital Hub is well integrated in the western end of Dublin’s city centre, in former
premises of Guinness Brewery. It is well accessible by individual and public transport, and
close to lively neighbourhoods such as Temple Bar, with a relevant concentration of bars,
restaurants and art venues. The Digital Hub managers made strong (financial) efforts to
preserve the heritage and identity of the former brewery area, revamping the office
premises under their original setting (bricked old walls, etc.). The Digital Hub locates in
the middle of the Liberties area, a working-class district with diverse uses but limited

amenities.
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Beyond the rehabilitation of a deprived neighbourhood, The Digital Hub was developed in
such an area bearing in mind that the “average” worker in digital media activities is an
urban dweller. On the one hand, such workers tend to privilege the proximity to higher-
order amenities that the Digital Hub offers (Dublin’s city centre). On the other hand, the
facilities required for SMEs and smaller digital media firms are typically not very
demanding or space intensive and can be easily adapted to more conventional offices and
shared open spaces. Interviewees do mention these attributes and the identity-image of the
premises (the Guinness Brewery is an icon in Dublin) as a plus in their decision to locate

in Digital Hub, yet also recognising safety problems during late hours.

The urban-spatial integration profile of PIA is somewhere in-between the previous urban
fabric-oriented Arabianranta and Digital Hub and the greenfield Biocant. It locates at the
edge of San Sebastian, within the so-called Zuatzu Business Park. It is close to the ring
road and highway, being accessible mainly by individual modes and a bus line. It has the
(few) basic amenities and diversity of uses of a business park, yet in the edge of a medium-

sized city with recognised quality of living (e.g. seaside location).

PIA tenants tend to value the (individual) accessibility to the area; moreover, Zuatzu has a
good reputation as a business area. Among many other firms and plants, some audiovisual
producers and related activities locate there (since larger plots are need for big shooting
premises). Yet, it is unlikely that PIA tenants will “rub shoulders” with other producers in
Zuatzu. Premises are settled apart, and there are limited meeting possibilities in area. Still,
the demand to locate in PIA has been rather strong. Besides declined company’s
applications (unfit to the tenant mix), and based on the number of filled applications under
analysis, PIA’s managers expect the occupation rates to rise closer to 80% by the end of

2012 (despite the sharp economic downturn in Spain).
Summing up

The case studies show very distinct urban-spatial integration features, ranging from
locations within the city fabric and with a strong urban felling (Arabianranta and the
Digital Hub) to greenfield locations in rural surroundings (Biocant) and within business

parks at the edge of cities (PTA).
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Tenants and activities in those locations do seem to value the features of their urban-spatial
integration — hence contributing to the agglomeration dynamics of the location —but they
do it in different ways. On the one hand, the activities and tenants of Arabianranta and the
Digital Hub place strong value to their location in the urban fabric, in the close proximity
of amenities, in places with strong identity and aesthetic components (even if for some
segments of Arabianranta such attributes seem insufficient, due to the lack of liveliness,
vibrancy and “roughness”). However, the opposite happens with the biotech and science-
driven activities of Biocant — its calm and greenfield surroundings are much appropriated
for their activities, also for safety reasons. And in the case of PIA, the location at the edge
of the city did not seem to constitute a blockage for early agglomeration, due to the
proximity to the city and the good image of the business park where PIA was developed.
Naturally, accessibility within the urban region is important for every location, but the

value ascribed to the characteristics of the immediate surroundings do vary.

Hence, the evidence is supportive of the proposition that the perceived quality of the
urban-spatial integration of a knowledge location varies by type of activity, and that
perceived quality positively contributes to its growth and agglomeration potential. The link
between urban-spatial integration and agglomeration runs through the image connected
with location, and more concretely, the fit between the immediate urban-spatial features

and the type(s) of activity in which the location intends to focus on.
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9.4 Role of the management and entrepreneurial leadership

The literature suggests that the growth of a knowledge location over time has to do with
management dimensions, more concretely with the capacity of its managers creating
dynamic and innovative environments, a feature called “entrepreneurial leadership”. It is
suggested that such a capacity goes beyond day-to-day bureaucratic management, and has
to do with the capacities of individuals to keep mobilizing resources, projects and
networks. Tenants would be willing to join such innovations and environments and thus

the location would grow. Thus,

P5: Entrepreneurial leadership in the management of a knowledge location positively

contributes to its growth and agglomeration potential

How does the relation between institutional entrepreneurship and agglomeration operate in

the analysed case studies?

Having an intended specialization or theme is not directly assumed as associated with a
sound (or weak) management, or with entrepreneurial leadership. We operationalised the
degree of entreprencurial leadership of a knowledge location through a number of features:
i) the composition of the location’s management entity and stakeholders involved (single
stakeholder or combinations); ii) the characteristics and “style” of the daily executive team
(e.g. “landlords”, university professors, entreprencurs; bureaucrats); iii) the existence or
not of formalized synergy supportive initiatives (e.g. CEO meetings, networking sessions,
etc.) and; iv) the extent of informal/unstructured brokering and network mobilisation
(coded as weak, moderated and strong). The codes and assessments were attributed on the
basis of input collected through the interviews with managers, tenants and other diverse
stakeholders within and outside the location, triangulated with a variety of secondary data

sources. Table 11 presents synthetic results and scores per location.

In Arabianranta, the direct link between management dimensions and agglomeration
showed to be weak. Arabianranta was managed since the beginning by a special purpose
vehicle called ADC — Art & Design City Ltd. — composed by all the relevant stakeholders
involved in the development of the area (City of Helsinki, lead firms, universities and, later

on, the community association). Yet, ADC role has been primarily focused on coordinating
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the actions and interests of this diverse group of stakeholders and not on supporting or
connecting tenant companies, even if such companies did move to the area due to its
image, promoted concept and urban quality — features to which the role of ADC has been

pivotal.

Besides ADC, the key role of the daily executive team of the different business locations
has been primarily a generalist “landlord” one, with limited involvement in the companies
and organizations” businesses. Arabianranta’s management did not host or promoted
formalized/regular synergy supportive initiatives. Likewise, no evidence was found of
informal/unstructured brokerage initiatives in the location. Though we cannot rule out that
those are not happening in some cases and through some individuals (e.g. through TaiK
professors), they are not in the hands (or a major concern) of the whole area’s and office

building managers.

Yet, a domain in which Arabianranta’s management has been particularly active, brokering
and supporting new innovative environments is the promotion of “living lab” initiatives in
the area (see chapter 7). Such living labs largely consisted in mobilizing the users of the
area (citizens, universities, companies) to test new solutions (e.g. in retail, mobility, health,
communications) proposed by companies and other organizations, not necessarily settled
in the area (e.g. Nokia). These projects created a new narrative for the area (“Social Silicon
Valley”), with the direct involvement of ADC. However, we could not find a direct
relation or causal process between such experiments and the growth and agglomeration of
the area, or between such initiatives and enhanced synergies between tenants at the

location level.

The management features of Biocant are substantially different in many respects.
Formally, Biocant is managed by an association called ABAP, created with the intention of
building and managing a network of business parks in the region. ABAP is formally
composed by representatives of different Municipalities in the region, business
associations, universities, among other stakeholders. However, in practice, its role is rather
modest. Biocant has been developed and run since the early beginning by the Municipality
of Cantanhede and by the Centre for Neurosciences and Cell Biology (CNC) — their key

stakeholders — leaving ABAP with a merely administrative/formal role.
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While the Municipality is the largest shareholder, the executive day-to-day management of
the location has been in the hands of the Vice-director of CNC (Prof. Carlos Faro) and a
restricted team. Prof. Faro is a well-known and internationally experienced professor in
biosciences, strongly involved with the creation of Biocant as well (see chapter §). On the
one hand, he was involved in the design of the location, namely the rationale and
implementation of the “anchor” R&D centres, establishing early connections with the
parent R&D centres in the University of Coimbra (and, to a lesser extent, the University of
Aveiro). On the other hand, some of the first tenants of Biocant were Prof. Faro’s former
students, whom he nudged and “mentored” to re-locate or start-up their ventures in
Biocant. Prof. Faro has also been closely involved with the location’s internationalisation,
and, likewise, promoted former students and young PhD/star scientists working in the US
to head technology transfer labs and start-up ventures in Biocant. This contributed to the
early growth of the location and reputation of Biocant as a well connected and dynamic

bio-sciences location.

Over time, the proactive management of Biocant gave rise to a number of synergies for
knowledge exchange among tenants (see chapter 8). Despite the fact that Biocant provides
no formalized/regular synergy-supportive initiatives or meetings, its managers facilitate
frequent brokerage and the establishment of new connections among its tenants, as well as
to other relevant partners outside the location. This makes the location attractive for new

companies and organizations.

There are different examples and mechanisms through which this happens. On the one
hand, Prof. Faro is frequently invited to the advisory board of companies in the park;
moreover, due to support and a “being there” feeling, many entreprencurs recognise his
role as “mentor” of their initiatives. Since he follows the competences, needs and
challenges of companies, there are varied cases of business and technology partnership
bridged by Prof. Faro in Biocant (e.g. between R&D labs and companies and between
different companies, e.g. a new project for new heart-disease solutions based on stem cells;

or joint commercial distribution of health kits).

On the other hand, Biocant’s managers are active in many other platforms and

organizations. A number of visits are organized to other bio-locations in the world, in
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which Biocant’s managers explore business complementarities for their tenants and
investment opportunities. At the national level, Biocant’s managers are active in the so-
called Portuguese Health Cluster, connecting their tenants with R&D projects taking place
with other companies and institutes. Biocant has also established over the last years a
sound cooperative yet informal relation with the University’s of Coimbra business

incubator (called IPN). As Prof. Faro refers:

“We [Biocant] are not an incubator, but we have a very good relation with IPN.
They support our firms developing business plans and other typical start-up services
that we don’t have, while we support their biotech start-ups with our experience and

advice. This works very well, and we never signed any paper on that”.

It results from the previous that the presence of entrepreneurial leadership in the location,
namely at the level of its director, seems to be influencing its growth and agglomeration
capacity. The formal management partnership (ABAP) or formalized synergy-supportive
initiatives (which are absent) did not play a role on this, but mainly the proactive character
of Biocant’s management, the recognition among its peers and the location’s brokerage
and network building/reactivating activities. This strengthened the image of the park and
supported the development of new synergies and mentoring phenomena in the location, a
highly valuated feature by new and current tenants. The recent decision to relocate the
headquarters of CNC from Coimbra to Biocant (150 affiliated researchers, nudged by Prof.
Faro) is also part of the creation of new environments in the park, conducive to reinforce

the agglomeration dynamics in place.

The Digital Hub has been managed since the beginning by the DHDA, a special purpose
vehicle launched by the Irish National Government, with the participation of National
Enterprise and FDI agencies, as well as Dublin’s City Manager and a community
representative (from the Liberties District). Besides this institutional model, the Digital
Hub has been managed by a smaller daily executive team, composed by full time, highly
experienced managers with recognised professional and academic backgrounds in the IT
and digital media industry. Those are responsible for the overall implementation and

strategy design of the Digital Hub, finance, marketing and communication. Such managers
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understand well the digital media business, assuring quality and specialized support for the

tenants.

The Digital Hub’s managers explicitly focus on fostering synergies between tenants, as
this is perceived as one of the main missions of the location. However, there are no

formalized or regular initiatives. As explained by the strategy and communication director:

“We used to arrange formal networking events and CEO meetings but stopped
doing that. It proved too imposing and artificial. If a company needs support to
arrange meetings with other companies [e.g. around a certain technology or
business theme] we are here to arrange it, but we prefer to keep it a bit less
structured and more bottom-up (...) They often know better than us, and we don’t

like to be too pushy and overwhelm them with initiatives.”

Hence, Digital Hub’s management team do act as a broker, but in a less structured way.
They bridge and connect initiatives personally, namely facilitating contacts with
international players and research in the region that fit tenants” profiles. Besides such
unstructured initiatives, a strong focus is placed on creating “buzz” and “sense of
belonging” within the location. This has been done through a number of internal social
media tools, shared facilities, diffusion of information of the hub’s activities, showcasing

cases of successful cooperation in the Digital Hub.

Moreover, the Digital Hub management does support the development of innovative
projects involving the location’s tenants. One example is the so called “Digital Hub
learning programme”, under which multiple projects and partnerships are established
between the Digital Hub and the local community, providing the community (e.g. school
kids and youngsters) the opportunity to learn about IT skills and digital media, with the

active involvement of Digital Hub's tenants, joint contests, etc.

Thus, in the Digital Hub, the link between management/institutional entrepreneurship and
agglomeration has been running primarily through informal brokerage mechanisms, by
experienced managers who support innovative projects that other companies and tenants
become willing to adopt, joining the location. There is no sign of relevance for formal

meeting initiatives. Yet, in this case, the broad formal partnership did seem to have played
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a role (through the involvement of the community representatives, nudging leading

projects), but only when activated by proactive managers in the location.

Like in the case of Arabianranta, the relation between management dimensions and the
agglomeration of PIA has been modest. PIA is a Municipal-driven initiative in the hands
of Fomento San Sebastian, the Economic Development Unit of the City (legally, it is a
100% Municipal owned company). Hence the development and management of PIA has
been run by the City Economic Development project managers, with limited expertise in
knowledge-based economic development in general, and in audiovisual in particular.
Notwithstanding this, a “cluster manager” for the audiovisual sector has been appointed
within a sub-unit called “emergent sectors”, with the mission of listening and getting
together companies and other audiovisual organizations. Despite the good will and the
investment to build and run the location, the involvement has so far been limited, as

explained by the assistant project manager for audiovisual in Fomento:

“We don’t have anybody from our technical staff on a daily basis at the location,
only one person to deal with maintenance. (...) Currently, we deal mainly with the
administrative part of the location (...) [adding to this] we also analyse the

applications of new companies willing to rent premises”.

Despite the current limitations, Fomento organizes together with the City’s Film
Commission the so-called “PIA meetings”, monthly gatherings organized around a
concrete theme (e.g. internationalization, new media, etc.), with presentations of experts
and the ambition of promoting networking among companies. Moreover, it is expected that
new tenants such as Tecnalia (an R&D institute with expertise in media and audiovisual)
will steer new interactions in the location, increasing its attractiveness. As said by a

Fomento representative involved with PIA:

“Our role will tend to be taking the back seat and [administratively] managing the
location. We expect Tecnalia to act as the broker, connecting companies and
helping those finding new business and innovation partners, inside or outside PIA.

That has been Tecnalia’s prime interest to settle an antenna in PIA”.
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Therefore, so far, the management features of PIA have not led to the emergence of
entrepreneurial leadership in the location, being its direct management relatively passive;
the management of PIA has been positively complemented by the expertise of Tecnalia
and the audiovisual networks of the Film Commission, which contributes to the image of
the location and some emerging signs of network building; yet, the direct role of Fomento
as a manager cannot be directly associated with the location’s agglomeration dynamics so

far.
Summing up

The cases show rather distinct management features among them, as well as different
indications of entrepreneurial leadership from their management teams. Entrepreneurial
leadership — i.e. the capacities and action of the location’s managers to permanently
mobilize resources, projects and networks — has shown to be limited in Arabianranta and

PIA, and much more consistent in Biocant and the Digital Hub.

Which causal mechanisms have been driving the link between entrepreneurship leadership
and agglomeration in the analysed cases? On the one hand, it is associated with capacity of
managers for creating/attracting projects and competences to the location (financial
resources, entrepreneurs, organizations). Moreover, such managers and their deep
knowledge of the activities in the location tend to support the emergence of networking
atmospheres and brokerage dynamics within the location (nudging tenants to link their
skills) and with it to the “outside world”. This supports the formation of “community
feeling” in the location, increasing its attractiveness to related businesses and activities. On
the other hand, there is an image effect associated. Well-known and recognised managers
among its peers (e.g. in the sector or field of activity) become part of the image of the
location; moreover the management and presence of competent and dynamic brokers can

be seen as a rare service in its own right, attracting new tenants.

The case studies also show that the previous mechanisms and the entrepreneurial
leadership of the location can be set in motion also by location’s tenants, and not
exclusively by appointed managers. Examples in the case studies are Tecnalia (PIA),
NDRC (Digital Hub), TaiK (Arabianranta) and a leading cryopreservation company

(Biocant). Such tenants can also act as mentors for smaller companies and brokers within
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the location (ecosystem formation) and act as ambassadors of the location (image

formation).

Finally, contrarily to what could be expected, the institutional composition of the
management entity (few or many stakeholders involved) or the presence (or not) of
formalized synergy-supportive initiatives seem to have per se a limited (if any) connection
with the abovementioned mechanisms. The Digital Hub’s learning initiative (with the
community association involvement) shows that the participation of multiple stakeholders
can foster new learning atmospheres in the location, but it requires other entrepreneurial

leadership dimensions to foster the initiatives ignition.

The case studies also suggest that this finding is related with the dynamic sectors in which
the knowledge locations specialize. Such sectors (e.g. biotechnology, digital media)
function under environments of fast change, requiring flexible supports and fast responses
that can be better provided by dynamic individuals than by formalized structures.
Moreover, too formalized structures may be associated with closed “groups”, where it is

difficult to plug in.

Hence, the above evidence supports the proposition that entrepreneurial leadership in the
management of a knowledge location positively contributes to its growth and
agglomeration potential. This relation is mediated by the formation of learning, brokerage
atmospheres and community feeling in the location, and by the image associated with the
quality (and recognition among peers) of a location’s management. In this sense,
entrepreneurial leadership and specialized management attributes of a location become a

rare service in its own right.
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9.5  Conclusions: intermediate outcomes and mediating processes

In this chapter we provided empirical confirmation for the theoretical propositions brought
forward in chapter 5, namely the relations between three key features of a knowledge
location and its growth and agglomeration dynamics. By doing so we didn’t want to
suggest that growth and agglomeration are (or should be seen as) the ultimate or most
important result of knowledge locations (see chapter 4). However, by putting growth and
agglomeration dynamics central, we could assess and flesh out to which extent are there
other relevant outcomes and mediating processes linking a location’s features with their

agglomeration results.
Which factors contribute to the growth and agglomeration in a knowledge location?

After controlling for a number of factors that can exert influence in a location’s growth and
agglomeration — rental and real estate prices, overall economic dynamism of the host
region and of specific sectors — we confirmed the influence of three key features:
specialization in related activities, proper urban-spatial integration and the entrepreneurial
leadership of a location’s management. As explained, when activated, each of the three
dimensions provides tenants with a set of unique resources that can be accessed in the

location but not outside it, increasing its attractiveness, and thus the location grows.

It was not our aim to explain which locations grew “more” (all the cases in the set show
sizeable agglomeration results), but to identify factors responsible for growth and
agglomeration across the cases. In this vein, one important conclusion from the analysed
evidence is that there are multiple paths to growth and agglomeration in knowledge
locations. We could not identify a single factor that had to be always present (necessary
condition). In other words, as foreseen (see chapter 6), the phenomena of growth and
agglomeration in knowledge locations exhibits equifinality: a similar outcome (growth and
agglomeration) can be based on substantially different features or “competences”. At a
certain point in time, the lack of one or other feature can be compensated by the presence
of others. For example, growth and agglomeration in Arabianranta or PIA happened even
in the absence of entrepreneurial leadership; and in the Digital Hub in the absence of

specialized facilities or infrastructures.
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As previously illustrated on Table 8, besides showing considerable agglomeration results
relative to its size, the analysed case studies presented significant growth already during
the first two years. The evidence presented in the chapter allowed exploring the different
paths to early agglomeration across cases, associated with different features or “strengths”

(yet not exclusively):

e  Specialization-driven, i.e. primarily associated with the provision of rare/unique
resources and facilities, and combinations of related tenants in place (e.g. PIA,
Biocant). In such cases, apart from the image associated with the concept,
specialization primarily activates the perception of learning and synergy

potentials.

e  Urban-spatial integration driven, notably relevant in locations that intended to
specialize in activities with higher symbolic content (Arabianranta/design, The
Digital Hub/digital media). In such cases, agglomeration is activated through the
high quality of its urban integration, identity and functional mixes in the
immediate surroundings. For other activities (Biocant/biotechnology), the valued
urban-spatial integration has totally different features, and showed to be more a

supportive factor than a key driver.

e  Management-driven, primarily associated with the recognition of the location’s
managers and directors, and their capacity to access and mobilize relevant
projects and networks for the tenant’s activities (entrepreneurial leadership). The
actions of those managers can become directly responsible for attracting and
nudging important tenants to the location, or, in other cases, by the early creation
of distinctive environments and brokerage among tenants that others want to

adopt (e.g. Biocant, The Digital Hub).

Which intermediate outcomes and mechanisms are associated it [growth and

agglomeration]? How do they operate?

However, in order to better understand intermediate outcomes and the mediating processes
leading to growth and agglomeration, a more dynamic perspective is needed. The analysed

cases allowed studying the evolution of knowledge locations over a significant timeframe,
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so that such outcomes and processes had enough time to unfold. In other words, the aim
was to get into the texture of the development process rather than focusing on its ultimate

outcomes per se.

The exploration of the evidence from the four analysed knowledge locations allowed the
identification of two key mediating processes linking the features of a knowledge location
with its growth and agglomeration outcomes over time. We called them “image formation”

2930

and “ecosystem formation™”" (see Figure 7).

Image formation. Propositions P3, P4 and P5 suggest that knowledge locations grow and
agglomerate knowledge activities by forming specific images and identifiable concepts.
For example, image formation is associated with a location’s specialization, e.g. due to the
presence of rare facilities and a coherent and related mix of tenants, eventually with
“anchor” tenants (P3). The result is the formation of “safe-choice” and “place-to-be”
effects, guiding location decisions in contexts of limited information and cognition. Also
the urban-spatial integration of a knowledge location contributes to image formation,
through the quality of the fit between its surrounding environments and the working-living
requirements of its intended tenants (P4). This dimension is particularly relevant for
locations specializing in activities with more symbolic content, calling for denser urban
settings. Finally, a location’s management, such as the recognition of its managers and
their entrepreneurial leadership (and eventually also of important tenants) become a rare
and identifiable resource in its own right (P5); moreover managers and tenants become
ambassadors of the location, contributing to its image formation. Overall, image formation
makes locations easier to identify, attracting specialized investments and entrepreneurs

from the region, nationally and internationally.

% Since our empirics focused on situations of positive/strong growth and agglomeration results, the
conceptualization of the following mediating processes are mainly based on “positive” scores of the location
features associated with those agglomeration results (i.e. focused specialization; fit between a location’s intended
profile and its urban-spatial integration; presence of entrepreneurial leadership). However, it is also possible to
imagine the theoretical situation of negative scores, leading e.g. to unclear/negative image formation and/or lack

of ecosystem formation (as we saw during the case studies).
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Ecosystem formation. Moreover, propositions P3 and PS5 suggest that knowledge
locations grow over time by forming specific ecosystems of interacting elements (e.g.
tenant firms, organizations, location managers, etc.), underlined by emerging routines in
place and its connections to the “outside world”. The formation of such ecosystems is
intimately associated with a location’s specialization, namely the capacity of
agglomerating a coherent tenant mix in related fields and rare facilities supporting their
interaction and exchange (P3). This facilitates the emergence of environments for joint
learning and experimentation, networks and communities of problem solving and learning
through observation of other tenants. Moreover, management dimensions of the location
and the action of their managers and leading tenants contribute to “glue the pieces
together”, fostering new relations within the location (P5). The result is the emergence of
formal or/and informal mentoring relations in place, as well as brokerage phenomena inter-
tenants, and between them and other relevant connections in regional, national and
international spaces. This contributes to the emergence of intra-location routines and sense
of community, associated with joint fulfilment of needs and the sense that being in the
location matters. Overall, ecosystem formation creates in the location a valuable set of

external effects that new tenants and organizations would be willing to join.
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Figure 7. Key mediating processes
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The identification of these two mediating process — constituting important outcomes in
their own right — provide new lens to analyse the growth and agglomeration in knowledge

locations.

First, they stress that growth and agglomeration in knowledge locations is a multi-
causation phenomenon, allowing disentangling the roots and different circuits to that
outcome (see Figure 7). Arabianranta and PIA are cases in which processes of image
formation have been more dominant in the way to agglomeration, while ecosystem

formation has been more visibly present in Biocant or the Digital Hub.

Second, the processes of image formation and ecosystem formation can co-exist in the
development process of a knowledge location, but not necessarily. Having agglomeration
at a certain point in time doesn’t necessarily mean the presence of a dynamic ecosystem.

The process of image formation can be triggered by all the three different drivers
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considered, but the process of ecosystem formation is more selective; in other words, the
“substitutability” between the drivers is more limited. On the one hand, we did not find
evidence of a link between urban-spatial integration and ecosystem formation. On the
other hand, ecosystem formation seems to be particularly associated with some specific
components of “specialization” and “management”, such as a specialized/related tenant
mix, rare facilities, proactive daily management teams and informal yet active brokerage,

and much less with formal institutional partnerships and synergy supportive initiatives.

Third, there are different time lags between each of the two mediating processes start to
kick-off. While the image formation process start to take shape early on with the
development of a knowledge location (linked with the intended concept, early anchor
tenants, provided facilities and urban-spatial integration), the emergence and formation of
an ecosystem takes more time to unfold. Hence, the early growth of a location can hardly

be associated with an ecosystem, but much more with image formation.

Finally, if the process of image formation can trigger growth and agglomeration in a
knowledge location, the evidence suggests that maintaining it over time requires ecosystem
formation to kick-off as well. For example, the recent exits of important tenants from
Arabianranta (TaiK, Arabus) suggest the exhaustion of an image-driven agglomeration
model, namely in the absence of a relevant ecosystem formation. Other cases (Biocant, the
Digital Hub), illustrate processes in which image formation and ecosystem formation
become intertwined over time, reinforcing each other. This suggests that growth and
agglomeration of a knowledge location over time has ultimately to do with ecosystem

formation dimensions.
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10. CONCLUSIONS AND DISCUSSION

This chapter wraps up the contributions of the thesis. Section 10.1 provides a general
overview of the main arguments, while Section 10.2 and Section 10.3 answer each and
every one of the research questions, bringing back the previously elaborated insights in a
summarized way. More concretely, Section 10.2 focuses on the theoretical analyses
(features, dynamics and benefits of knowledge locations); Section 10.3 combines the
theoretical and empirical contributions to inform an integrated framework to explain the
emergence and development of knowledge locations. Section 10.4 concludes with final

remarks and research avenues.
10.1 General conclusions

The creation of technology parks, creative factories and other types of knowledge hubs is
currently one of the most popular local economic development tools throughout the world.
Like most policy tools, they do not provide a fast track to change and prosperity, and their
design is not straightforward. However, over generalizing their limitations does not get us
much closer to understand how such types of instruments can be improved to the benefit of

their local and regional economies.

This thesis called those area-based policy instruments “knowledge locations”. It refrained
from directly evaluating their different categories of impact (there are already a
considerable number of studies on that) to take one step back and empirically understand
the texture and dynamics of their functioning. Therefore, the main research question of this

thesis was:
How do knowledge locations emerge and develop over time?
This thesis contributes to answering that question by posing two main arguments:

First, it argues that the emergence and development of knowledge locations is better
understood in the context of the spatial-economic dynamics of their host regions. On the
one hand, emergence results from the coupling of interests and power of individuals and
organizations; however, their actions are deeply influenced by the character of the region’s

production-innovation dynamics and policy-planning traditions. Thus, it is misleading to
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think of knowledge locations as the sole result of the action and free will of visionary (or
short-sighted) decision makers. On the other hand, the vision and design for a knowledge
location can hardly be once and for all — they evolve over time in multiple rounds of
decision making. Again, those changes do not necessarily result from good or bad
planning, but from the coupling of 1) external-to-the-location changes and actor’s self-
organization with 2) the progressive co-evolution between the location and its spatial-
economic context. This means that their design and development can hardly be understood

as the predictable result of a linear, well-defined set of actions.

Second, contrary to what is suggested in the literature, it argues the that growth and
agglomeration outcomes of a knowledge location do not directly or exclusively rely on the
economic or sector-specific dynamism of its host city or region. Those features are
certainly important moderators — constraining or fuelling it further — but not necessarily
drivers. To explain growth and agglomeration in a knowledge location (its most basic
outcome), this thesis puts forward three factors: specialization, urban-spatial integration
and management/entreprencurial leadership. An important conclusion is that there are
multiple pathways to growth and agglomeration — no single factor has to be always present
to explain it at a certain point in time. Moreover, the three factors proved relevant, but in
different ways. They are relevant to the extent that they contribute to the formation of two
key mediating processes that explain growth and agglomeration: image formation
(associated with the identification of a concept) and ecosystem formation (associated with
exchange and learning among tenants and organizations). Those processes provide two
different paths to agglomeration, but they are not mutually exclusive. Their interaction

largely influences the development of a location over time.

10.2 Knowledge locations: features, dynamics and benefits

This section reviews and answers the first three research questions of this thesis.
What are knowledge locations, and what are their main features?

Departing from a review of different definitions and manifestations, this thesis defined
knowledge locations as planned area-based initiatives aimed at agglomerating knowledge-

intensive activities in a designated area or city district. The aim was putting forward a
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definition that is flexible enough to encompass different manifestations of the
phenomenon, but bounded enough to bring it operational and of scientific and policy
relevance. The more conventional and well-known types of knowledge locations are with
no doubt science and technology parks, but others manifestations have been on the rise
during the last decade, like creative districts and knowledge factories. The latter are
associated with the recognition that innovation is not restricted to the technological
domain; they tend to be more “urban” than the former, namely by providing not only office
space and firm-supportive services, but also — at least in theory — a more diversified array

of living, consumption and leisure possibilities.

A number of “hybrids” between these two types have been emerging and their objectives
diversifying in the same proportion of the involved stakeholders (different bureaus within
the city administration, universities, cultural organizations, real estate developers,
community associations, etc.). However, what still binds knowledge locations together is
their “bottom-line” objective of agglomerating knowledge intensive activity in a certain
area, with an eye to fostering synergy, innovation pay-offs, and, ultimately, local economic
development. Therefore, knowledge locations have been justified under both market-
failure arguments (presence of external effects, promotion of collective efficiency and
resource sharing) and system-failure arguments (creating new innovation supportive

organizations and networks, breaking old routines, supporting new activities to take off).

Yet, other reasons for developing knowledge locations can be identified. On the one hand,
knowledge locations become “physical proof” of broader development strategies, and play
an important role uniting stakeholders in the definition of common visions for their
territories. However, on the other hand, knowledge locations can also become instrumental
in the local political discourse, e.g. in legitimizing investments in infrastructure and

marketing under the umbrella of local economic development.

How can we explain the growing and revitalized attention for knowledge locations,

and why are (some of) them moving back to cities?

To answer this question, this thesis framed the development of knowledge locations within
a broader theory of urban and regional dynamics. This theory places the preferences of

residents, firms and governments central, as they interact to shape urban development
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patterns. In line with this approach, it is possible to understand knowledge locations as a
government provision designed to accommodate the changing preferences of residents
(who are also workers) and firms, looking for welfare potentials in space. Thus, if
knowledge locations do result from government action, they are ultimately influenced by
other urban actors’ self-organization dynamics and preferences, which in turn respond to

fundamental changes.

This theory explains how the generalized interest in technology parks from the 1980s
onwards has been catalysed by three fundamental societal changes: technological
revolution; globalisation; and emergence of the informational economy. Likewise, it also
explains how recent evolutions in the societal landscape and preferences (technological
convergence ICT-audiovisual, talent mobility, intertwined work-life patterns, consolidation
of a knowledge economy) have been driving the revitalized interest in knowledge
locations. Namely, they provoked qualitative changes and variation in their designs, giving

rise to the abovementioned new hybrid “working-living-consuming” concepts.

In the face of such changes and trends, we recognised a general “urban turn” in the
development of knowledge locations, but explored the reasons behind an observed
persistence of locational diversity within urban regions (locations developed within the
city fabric vs. in sub-urban/rural areas). Part of the explanation can be found in the
possibilities to access “welfare potentials” from different parts of functional urban regions
and the resulting inter-municipal competition to attract firms, jobs and investments (e.g.
urban regeneration funds). Yet, the other part of the explanation for the locational
diversity, it is argued, can be found in the spatially-heterogeneous living and working
preferences of residents and companies. For example, it has been demonstrated that
activities that more intensively rely on symbolic content have preference for dense urban
settings, hence influencing the observed spatial nuances. We concluded by developing a
typology of knowledge locations linking the types of knowledge activity with the

differentiated spatial preferences for city vs. greenfield locations.
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What kind of effective benefits do knowledge locations provide for firms and urban

regions?

As said, the objectives pursued by knowledge locations can be rather diverse, and fraught
with contradictions. There is hardly a single measure for “success”. In this thesis we
primarily focused on the side of the knowledge, innovation and business development
objectives. The extant literatures are typically very sceptical in this respect, at least when
performance is analysed through comparisons of companies inside and outside a location.
In many respects (innovation, sales, R&D investments, financial results, contacts with
universities), the performance of firms located in science parks is not better than off-park
firms. Hence, one indisputable conclusion from that collection of studies is that the
demands and expectations placed on science parks and other locations over the last

decades have been largely overestimated and unrealistic.

Despite the bleak results, and when analysed beyond the sum of firm’s performance at a
certain point in time, at least two main types of benefits associated with knowledge
locations could be identified at the level of city/region. The first has to do with the
emergence and “un-locking” of new activities and productive combinations in regions, e.g.
as knowledge locations and their managers become supportive of the entry, start-up and
development of new actors and organizations — both coming from the region or attracted
from other places. The second, related with the first, has to do with their contribution to
provoke progressive change in the institutional frameworks that supports innovation in the
region (e.g. by providing ample experimentation room, demonstrating the viability of
solutions, giving voice to its proponents, forging new cooperation routines and regulations,

breaking silos, etc.).

The literatures studying knowledge locations in relation to the dynamics of their host
regions are still very scarce. What is known is that the abovementioned effects naturally do
not emerge simply because a new knowledge location is planned. The literature suggests
that a lot has to do with its capacity to become an urban “actor” on its own right and
agglomerating entrepreneurs, firms and organizations, while supporting the development
of synergies and learning among them. Thus forging some degree of agglomeration seems

to be a first necessary condition for knowledge locations to start exerting influence in the
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regional institutional setting. But, at the same time, and notwithstanding the effects of pure
relocations within the region, growth and agglomeration suggest that “something” is
already taking place at the level of the location. Yet, the mechanisms and different
pathways behind that growth — when controlled for price levels and the dynamism of the

region — are still relatively unexplored.
10.3 Towards a theoretical framework of emergence and development

Based on the previous insights, extent literatures and empirical work, this thesis unfolded a
theoretical framework explaining the emergence and development of knowledge locations.
This section answers the remaining research questions by elaborating on its underlying

propositions and causal mechanisms.

The framework considers two main levels of analysis: knowledge location and host region,
which interact with each other. At the level of the host region it considers i) the spatial-
economic context, formed by two related systems of actors and underlying institutions
(production-innovation system and policy-planning system) and ii) the governance arena
in which the visions and features of a knowledge location are negotiated. At the level of
the knowledge location it considers i) three key features of its design, namely its
specialization, urban-spatial integration and management features; ii) its growth and
agglomeration outcomes and iii) two mediating mechanisms linking the features with the
location’s agglomeration outcomes. Figure 8 presents the final complete visualization of

this theoretical framework.
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Figure 8. Theoretical framework (with mediating processes)
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Besides the theoretical hints provided by the literature, the progressive development and
testing of this framework made use and explored four different case studies, i.e. processes
of emergence and development of knowledge locations in cities: Arabianranta (Helsinki),
Biocant (Coimbra-Cantanhede), The Digital Hub (Dublin) and PIA (San Sebastian). All
the case studies are part of a “new generation” of knowledge locations that intended to
specialize in a knowledge domain or sector of activity. This limits the main generalization
domain of the underlying theory (“theme/activity-specific locations), even if the analysed

cases encompass both science parks and other “urban” versions of knowledge locations.

Moreover, we purposely chose cases with similar results in the dependent variable (growth
and agglomeration outcomes) and differentiated — sometimes extreme — results in other
dimensions of interest (such as the spatial-economic context, effective specialization of the
location, urban-spatial integration and management features). This allowed identifying the
presence of multiple paths leading similar outcomes and tracing back the involved

mediating processes.

165



In the next paragraphs we associate the research questions of this thesis with the specific
propositions P1 to P5 (as illustrated in Figure 8), as well as with the underlying

mechanisms. When appropriated, we derive policy implications from the findings.

How does the emergence of a knowledge location relate to its spatial-economic

context?

PI1: The emergence of a knowledge location results from a governance process in which
actors from two localized systems strategically engage: production and innovation system
and policy and planning system. The location’s design depends on the coupling between

actor’s power and influence and the institutional setting of the region.

Knowledge locations do not emerge and develop in vacuum, but in rather concrete urban
and regional contexts, with history and texture. The production-innovation and policy-
planning systems (their actors, but also their practices and institutions) determine the
emergence and design of a knowledge location. Actors from both systems influence the
emergence and negotiate their design, as the multiple resources necessary to make it
emerge (e.g. knowledge, funding or the planning authority) are often found in different
hands. The initial design of the location is influenced by the different degrees of power
exerted by the involved actors (e.g. access to resources, influence, authority, capacity to
convince others), which gives rise not necessarily to the “best” location, but to the location
that fits the interests of the most influential players better (a concrete specialization, urban-
spatial integration and management features). As illustrated, in some cases the distribution
of power and resources among actors is more balanced, in others less. Yet, despite the role
played by the previously mentioned actors, the four analysed cases do show that the
emergent designs of knowledge locations owe a lot to the “texture” of the regional
institutional setting underlying both systems (e.g. planning regulations; cooperative
culture; previous initiatives of community involvement; policy, sectoral and other
regional-specific organizational routines). This illustrates that the notion of system (with
actors and rooted institutions) provides for a more complete explanation for the emergence

and design of a knowledge location.
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The previous insight helps to explain why “copying” concepts and designs of knowledge
locations created elsewhere proved to be so difficult. Even if the types of involved actors
are the similar, their influence and power is likely to be very different across places, let
alone the coupling of their visions with the distinct features of a region’s production-

innovation institutions and planning routines.

However, if the previous installed dynamics have a strong influence in the creation and
design of knowledge locations, a challenge for policymakers is to avoid the risk of too
much “demand following” designs, which ultimately may lead to the reproduction of old
institutions, rent appropriation by powerful players and limited regional change. From a
policy perspective, this calls for a balance between designing locations that fit the
character of the regional context and, at the same time, have the potential to create change
in their regional economies (e.g. by igniting a new complementary activity that makes use

of former regional assets and institutions).

How does a knowledge location’s vision and features change over time?

P2: A location’s vision and profile evolve over time, in multiple rounds of decision
making; that evolution results from the coupling of external-to-the-location changes with
the progressive co-evolution between the location, its spatial-economic context and the

governance arena.

This proposition is about the feedback loop between the development of knowledge
locations and the changing contexts of their host regions. The analysed cases show that the
development of knowledge locations follows a non-linear process, over multiple rounds of
decision making, with different problem-solution combinations. Changes in a location’s
vision and design do not necessarily result from “bad planning”. The cases illustrate a
number of external-to-the-location events and forces that provoked change and the need
for new solutions, such as changes in the global context or landscape (e.g. severe economic
downturns; global industry restructuring). Moreover, change may also result from the
actor’s own self-organization dynamics, translated e.g. in entries or exits from a location’s

governance arena (e.g. the entry of CNC in Biocant or Tecnalia in PIA, the exit of MLE in
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Dublin), change of ideas, reaction to new opportunities and eventual learning from trial-

and-error out of the participation in the development of the knowledge location.

Despite the non-linearity, from a certain moment onwards knowledge locations start to
exhibit relevant path dependencies: decisions taken in one moment of time influence the
context that will shape action in subsequent moments. The development of the knowledge
location starts to influence the spatial-economic context of its host region, setting on
motion co-evolution dynamics between location, context and composition of the
governance arena. Examples from the cases are the recognition of the Digital Hub as a key
player in the National Digital Media Strategy, reinforcing their role and resources for their
tenants; the emergence of new bio-supportive institutions in Coimbra-Portugal shaping
Biocant’s new vision and the attraction of new tenants; the development of new
cooperation routines in San Sebastian to support further the audiovisual sector. It results
from the previous that since the moment the core concept and vision for the knowledge

location is set, it does not tend to change radically, but to progressively evolve and adapt.

The former insight poses a significant challenge to policymakers involved in the
development of knowledge locations: they have to strike to define a promising vision and

recognisable design, while keeping the concept flexible enough to cope with change.

Which factors contribute to the growth and agglomeration in a knowledge location?
Which intermediate outcomes and mechanisms are associated it? How do they

operate?

P3: The specialization of a knowledge location positively contributes to its growth and

agglomeration potential

P4: The perceived quality of the urban-spatial integration of a knowledge location varies
by type of activity, and that perceived quality positively contributes to its growth and

agglomeration potential.

P5: Entrepreneurial leadership in the management of a knowledge location positively

contributes to its growth and agglomeration potential
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At this stage we were interested in understanding which variables could policymakers
influence to foster growth and agglomeration, and the relations between those variables,
growth and agglomeration, and other eventually associated outcomes (such as the creation
of synergies and exchange among tenants). By doing this, we got one step closer to
understand the loop between the development of knowledge locations and change in their

host cities and regions.

The theoretical framework proposes that growth and agglomeration in a knowledge
location is positively associated with three dimensions: specialization (tenant mix,
presence of rare associated services) urban-spatial integration (fit to the character of the
specialization activities) and presence of entrepreneurial leadership (the ability of the
location’s managers and individuals to keep mobilizing resources, projects and networks).
When present, those provide tenants with a set of unique resources that can be accessed in
the location but not outside it, increasing its attractiveness, and thus the location’s growth.
Our empirics show that these relations are mediated by two key processes and
mechanisms, which constitute intermediate outcomes in their own right: Image formation

and Ecosystem formation (see Figure 8).

Image formation. Propositions P3, P4 and P5 suggest that locations grow and agglomerate
knowledge activities by forming specific images and identifiable concepts. For example,
image formation is associated with a location’s specialization, e.g. due to the presence of
rare facilities and a coherent and related mix of tenants, eventually with “anchor” tenants
(P3). The result is the formation of “safe-choice” and “place-to-be” effects, guiding
location decisions in contexts of limited information and cognition. Also the urban-spatial
integration of a knowledge location contributes to image formation, through the quality of
the fit between its surrounding environments and the working-living requirements of its
intended tenants (P4). This dimension is particularly relevant for locations specializing in
activities with more symbolic content, calling for denser urban settings. Finally, a
location’s management, such as the recognition of its managers and their entrepreneurial
leadership (and eventually also of important tenants) becomes a rare and identifiable
resource in its own right (P5); moreover managers and tenants become ambassadors of the

location, contributing to its image formation. Overall, image formation makes locations
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easier to identify, attracting specialized investments and entrepreneurs from the region,

nationally and internationally.

Ecosystem formation. Propositions P3 and P5 suggest that knowledge locations grow over
time by forming specific ecosystems of interacting elements (e.g. tenant firms,
organizations, location managers, etc.), underlined by emerging routines in place and its
connections to the “outside world”. The formation of such ecosystems is intimately
associated with a location’s specialization, namely the capacity of agglomerating a
coherent tenant mix in related fields and rare facilities supporting their interaction and
exchange (P3). This facilitates the emergence of environments for joint learning and
experimentation, networks and communities of problem solving and learning through
observation of other tenants. Moreover, management dimensions of the location and the
action of their managers and leading tenants contribute to “glue the pieces together”,
fostering new relations within the location (PS). The result is the emergence of formal
or/and informal mentoring relations in place, as well as brokerage phenomena inter-
tenants, and between them and other relevant connections in regional, national and
international spaces (e.g. local and regional policymakers, companies and organizations in
other regions). Ecosystem formation is associated with emergence of intra-location
routines and sense of community, linked with joint fulfilment of needs and the sense that
being in the location matters for the firm’s and organizations” activities. Overall,
ecosystem formation creates in the location a valuable set of external effects that new

tenants and organizations would be willing to join.
Summing up: multiple paths and time dynamics

The identification of image and ecosystem formation as mediating processes underlying
the framework confirms our expectations that there is “something more” associated with
growth and agglomeration that cannot be captured simply by the dynamism of the region
(and thus the capacity of the location to grow). There are relevant hidden outcomes. In
combination with the three identified features of knowledge locations, the identification of
the two different pathways provide important tools for policymakers to evaluate and
foresee the development circuits of their knowledge locations, and to more clearly assess

what is behind growth (or the lack of it).
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One important conclusion from the analysed evidence is that there are multiple paths to
growth and agglomeration in knowledge locations: a similar outcome can be based on
substantially different features. The analysed evidence shows that different knowledge
locations followed substantially different pathways to agglomeration. For example,
Arabianranta and PIA are cases in which image formation have so far been more dominant
in their way to agglomeration, while ecosystem formation has been more visibly present in

Biocant or the Digital Hub.

The framework illustrates that processes of image and ecosystem formation can co-exist in
the development process of a knowledge location. However, agglomeration at a certain
point in time doesn’t necessarily mean the presence of a dynamic ecosystem. The process
of image formation can be triggered by all the three different drivers, but the process of
ecosystem formation was found to be more selective (see Figure 8). On the one hand, we
didn’t find evidence of a link between urban-spatial integration and ecosystem formation.
On the other hand, ecosystem formation seems to be particularly associated with some
specific components of the constructs “specialization” and “management”, such as a
specialized/related tenant mix, rare facilities, proactive daily management teams and
informal yet active brokerage, and much less with formal institutional partnerships and

synergy supportive initiatives.

The analysed evidence allows for some extra inferences about the time dimensions and
sequences at which the mediating processes seem to unfold. While image formation can
start to take shape early on with the development of a knowledge location (promotion of an
intended concept, early move of anchor tenants, rare facilities and attractive location), the
formation of an ecosystem takes more time to unfold. The early growth of a knowledge
location can hardly be associated with the presence of an ecosystem, but much more with

image formation.

Moreover, if the process of image formation can trigger early growth and agglomeration in
a knowledge location, evidence suggests that maintaining it over time requires ecosystem
formation to kick-off as well. Evidence from Arabianranta suggests the exhaustion of an
image-driven agglomeration model in the absence of a relevant ecosystem formation.

Other cases (Biocant, the Digital Hub), illustrate processes in which image and ecosystem
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formation become intertwined over time, reinforcing each other already over a short period
of time (rather less than ten years in both cases). This contributes to explain why
specialized knowledge locations grow faster, as previously asked by Link and Scott
(2006), but also suggests that keeping growth and agglomeration over time has to do with

ecosystem formation dimensions.

Finally, the evidence also provides extra insight on the mechanisms through which the
loop closes between the knowledge location and the host region (see Figure 8). It is not
growth per se that influences changes in the spatial-economic context, but the phenomena
of image and ecosystem formation and its associated “pressures” towards change. This
happens, e.g. by inspiring and influencing the perceptions and behaviours of decision-
makers (e.g. the “success” of a new location or activity), new network formation, creation
of new organizations, pressure to change regulations and provide increasingly fit policy
supports. Hence, the results of image and ecosystem formation dynamics ultimately spill
out from the location towards the local and regional economy, provoking change in the

spatial-economic context.
10.4 Final remarks and research avenues

This thesis contributed with new theoretical tools and empirical evidence to understand the
emergence and development of knowledge locations. As demonstrated, the phenomenon of
knowledge locations is better understood when placed within the spatial-economic context
of its host cities and regions. Moreover, and almost by definition, understanding the
development of knowledge locations requires more dynamic analyses, through which the

involved mechanisms and underlying processes can be fleshed out.

This thesis contributed to the study of knowledge locations by providing 1) an integrated
framework to understand the relations established between the knowledge location and the
host region; 2) evidence on the relevance of three integrated features that decision-makers
can more directly influence when designing knowledge locations: specialization, urban-
spatial integration and management features; 3) the identification and conceptualization of
two hidden, mediating processes involved in the growth and agglomeration of knowledge
locations: image formation and ecosystem formation. The latter mechanisms can be used to

understand the multiple pathways leading to the development of a knowledge location,
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their timings and the ultimate effects that spill out to their city and regions’ spatial-

economic context.

As previously referred, this thesis intended to contribute to a new reinvigorated agenda on
the study of knowledge locations in relation with the dynamics of their host cities and
regions. We could think of a number of promising directions to take this agenda further,

based on the previous insights and on emerging challenges.

First, the consolidation of the presented theoretical framework could benefit from further
testing and complementary research designs. There are still very few comparative studies
on knowledge locations. We could think of research designs that focus exclusively on the
evolution of very similar location types (e.g. focus on the evolution of different “creative
factories” within the same region; or compare the evolution of similar types of “technology
parks” in different regions). Other interesting design would be to “freeze” the intended
specialization of a location (e.g. media, biotechnology) across a number o cases and make
their context vary; more concretely, it would be important to assess specializations in more
“mature” versus “dynamic” sectors, relying on different types of knowledge to innovate.
Altogether, these experiments could contribute to further fine-tune and extend the

generalizability of the proposed theory.

Second, if the design and key features of knowledge locations become path dependent
from a certain moment onwards, it would important to identify and theorize on those
transition and “locking” moments. This task requires, again, longitudinal and comparative
case study methodologies. From a policy perspective, this would provide insight on the
challenge of how to simultaneously keep the concept of a location recognisable and

flexible to cope with change.

Third, some variables used in this study to operationalise constructs can benefit from more
systematic assessment methodologies. One example is the degree of coherence or
“relatedness” in the tenant-mix of a knowledge location. The assessment of this variable
could benefit from recently developed methodologies based on “portfolios of skills”,
developed in the field of economic geography. Such a methodology could largely support
policymakers and location managers, who tend to decide the entry criteria based on value-

chain notions.

173



Fourth, the identified processes of image formation and ecosystem formation open up a
number of new research challenges. We do need methodologies to assess them and explore
further their formation and development. On the one hand, it would be relevant to have
more detailed insight on how to nurture ecosystems in knowledge location — this thesis
provided input on that, but more could potentially be learned from management studies
and new empirical exploration. On the other hand, it would be interesting to explore if
there are different “types” of image and ecosystem formation, and how do those contribute
to provoke regional institutional change (gradual transformation? replacement?). Finally, it
would also be relevant to better understand the take off and decline of those processes in

knowledge locations.

Fifth, the extant literature and evidence from the analysed case studies suggest that
knowledge locations are places of strong international connectivity — e.g. through global
corporate and academic networks, or through the action of transnational entrepreneurs and
expatriate workers. This is a plea to study knowledge locations is relation with other places
with which they establish relations, and also to better understand their role accessing
external-to-the-region knowledge that can complement eventual missing links in a region’s

production and innovation systems.

Finally, as it has been long claimed, new ways to access “success” in knowledge locations
are needed. The strong demands placed on innovation and business-related outcomes seem
to have eclipsed the study of other potential benefits of knowledge locations. One of those
potential benefits has to do with their contributions to urban regeneration and the physical
and social improvement of cities. The rising scarcities of (financial and natural) resources
are calling for more knowledge on how to improve the contribution of knowledge

locations in cities in a more sustained and integrated way.
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SUMMARY

This thesis studies the development of knowledge locations: area-based initiatives aimed at
agglomerating knowledge-intensive activities in a designated area or city district (e.g.
technology parks, creative “factories™). It relates the reinvigorated interest (and qualitative
change) in knowledge locations with a number of societal evolutions, and develops a
theoretical framework to explain their emergence and development. This framework
contributes to better ground the study of knowledge locations within the spatial-economic

context and dynamics of its host cities and regions.

This study also explores the relation between a knowledge location’s features —
Specialization, Urban-spatial integration and Management — and their agglomeration
outcomes. It shows that there are multiple pathways to growth and agglomeration: no
single factor has to be always present to explain it at a certain moment in time. Moreover,
the three factors proved relevant but in different ways, and namely to the extent that they
contribute to image formation (associated with the identification of a concept) and
ecosystem formation (associated with exchange and learning among tenants). Those
processes provide two different paths to agglomeration. Their interaction influences the
development of a knowledge location over time and, ultimately, the relation between the
location and change in its spatial-economic context. The abovementioned phenomena are
explored with the support of four European case studies of “themed” knowledge locations,

focusing on audiovisual, biotechnology, design and digital media, respectively.
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NEDERLANDSE SAMENVATTING (SUMMARY IN DUTCH)

Dit proefschrift onderzoekt de ontwikkeling van kennislocaties: gebiedsgerichte
initiatieven met het doel om kennisintensieve activiteiten te concentreren in een bepaald
gebied of stadsdistrict (zoals technologieparken of creatieve fabrieken). Het gaat in op de
hernieuwde interesse voor (en kwalitatieve veranderingen van) kennislocaties, ontstaan
door een aantal sociale evoluties en ontwikkelt een theoretisch raamwerk om het ontstaan
en de ontwikkeling van kennislocaties te verklaren. Het raamwerk draagt bij aan een betere
onderbouwing van het onderzoek naar kennislocaties binnen de ruimtelijk-economische

context en de dynamiek van de vestigingssteden en -regios.

De studie verkent ook de relatie tussen de kenmerken van een kennis locatie — de factoren
Specialisatie, Stedelijk-ruimtelijke integratiec en Management — en de agglomeratie
uitkomsten. Het toont aan dat er talloze paden naar groei en concentratie zijn: geen enkele
factor hoeft altijd aanwezig te zijn om dit op een bepaald moment te verklaren. Bovendien
is het bewezen dat de drie factoren relevant zijn, maar op verschillende manieren, namelijk
in de mate dat ze bijdragen aan imago vorming (geassocieerd met de identificatie van een
concept) en de ontwikkeling van eco-systemen (geassocieerd met kennis deling tussen en
lering van huurders). Deze processen bieden twee verschillende agglomeratiepaden. Hun
interactic beinvloedt de ontwikkeling van een kennislocatie in de loop der tijd, en
uiteindelijk de relatie tussen de locatie en de ruimtelijk-economische context. De
hierboven genoemde fenomenen zijn verkend met behulp van vier Europese case studies
over kennislocaties met een gericht thema, te weten: audio-visueel, bio-technologie, design

en digitale media.
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RESUMO EM PORTUGUES (SUMMARY IN PORTUGUESE)

Esta dissertagdo foca-se no estudo de zonas ou localizagdes planeadas para o acolhimento
de atividades intensivas em conhecimento e “criatividade” — como por exemplo parques de
ciéncia & tecnologia, “fabricas” e outros “lugares criativos” planeados. O trabalho
relaciona o interesse recente (bem como as evolugdes qualitativas observadas) neste tipo
de localizagdes com um numero de tendéncias e evolugdes na sociedade contemporanea.
Subsequentemente desenvolve um quadro tedrico para estudar e compreender o modo
como estes espacos emergem e se desenvolvem, permitindo enquadrar o seu
desenvolvimento no contexto da historia socioeconémica e dindmicas recentes das suas

cidades e regides de acolhimento.

O estudo procede explorando a relagdo entre trés fatores/dimensdes deste tipo de
localizagdes — especializacdo, integracdo urbano-espacial e gestdo — e a sua capacidade de
aglomeragio de atividade. E demonstrada a existéncia de varios caminhos para este
resultado: ndo existe um fator unico que tenha que estar sempre necessariamente presente.
Nomeadamente, os trés fatores apontados sdo relevantes na medida em que contribuem
para ativar processos de formagdo de imagem (associado a identificagdo de um conceito) e
de formagdo de ecossistema (associado ao desenvolvimento de sinergias de troca e
aprendizagem entre as atividades acolhidas). Estes dois processos aqui explorados
consubstanciam dois caminhos diferentes para a aglomeracgdo. A sua interac¢do influencia o
desenvolvimento da localizacdo de acolhimento ao longo do tempo e, ultimamente, a
relagdo entre esta ¢ a mudanga provocada no contexto socioecondmico da cidade e regido
de acolhimento. Os fendmenos e processos acima referidos sdo explorados e analisados
com o apoio de quatro estudos de caso de localizagdes “especializadas” (em temas como

audiovisual, biotecnologia, design e tecnologias digitais), em contexto Europeu.
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