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Abstract

Science and Technology Parks (STPs) have been promoted during the last 40 years by
governments as key instruments to support innovation, technological development and
economic growth. They were motivated by the success of places like the Silicon Valley and
based on what theory identified as the positive role of physical proximity between R&D
and production activity for knowledge exchange, technology transfer, synergies
development and the creation of innovation. However, there is mixed empirical evidence in
the literature regarding the success of STPs in technologically advanced countries and
regions that cast doubts about their viability and their theoretical underpinnings. Yet despite
this mixed evidence, governments and decision-makers have increasingly resorted to STPs

as a means to promote innovation and growth in lagging European regions.

This study examines this paradox by assessing the feasibility of creating successful STPs in
lagging regions of the European Union (EU) and examines how the local regional context,
their design and characteristics affect their performance. The analysis compares the
innovation intensity, the linkages supporting knowledge and innovation creation, the
formation of New Technology Based firms, and the broader regional impact of the STPs in

four Parks located in four lagging regions of Southern Europe.

The results support the initial hypothesis that lagging regions are not supportive
environments for the creation of successful STPs. The Parks have remained primarily real-
estate projects. They do concentrate R&D and innovative activity at levels above those of
their regional context but linkages and knowledge and technology transfer remain largely

absent and the NTBFs formation records poor. Their role in their regions’ technological



development is marginal, as most technologically advanced activities tend to remain
disconnected from their local economy. A weak local technological base and the absence of
genuine demand for the STPs” mechanisms and cooperation processes limit critically their
impact. The comparison of the four cases reveals however that professional management
structures, increased and dedicated public resources, the promoters’ long-term commitment
and their integration in broader regional innovation support strategies enhance the Parks’

prospects of success.
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1 Chapter 1 - Introduction

1.1 The STP paradox

Science and Technology parks (STPs) are today an international phenomenon. Initiated in
the 1950s and 1960s with a small number of cases (Standford Science Park in California,
Research Triangle Park in North Carolina, Sophia-Antipolis in France, Cambridge Science
Park in the UK) the spread of Science and Technology Park (STP) labeled-structures during
the last 30 years has been quite remarkable. The American University Research Park
Association (AURPA) had a total of 174 members' in 2008, with their spread appearing to
fit quite well with an s-shaped diffusion curve (Link and Scott, 2003, p.3;Sofouli and
Vonortas, 2007). In Europe, STPs were first established in the UK. By 1987, out of the 52
British universities, 34 had a science park operating in their vicinity. Other technologically
advanced countries and regions — Germany, Netherlands, Belgium, Denmark and Sweden —
developed STPs during the 1980s and were followed by the less developed countries in
Southern Europe (Greece, Spain, Portugal and Southern Italy). According to Storey (1998)
and Maltez (2004), by 1998 there were already 310 STPs in 15 European countries that
hosted more than 14,800 firms and employed 240,000 employees. Following the same
trend, and with the support of the European structural funds, most of the new member states
have STP structures already in operation or in the planning stage. Outside Europe, parks
have already been developed in Asia (including Japan, Korea, Taiwan and China, as well as
Kazakstan, Mongolia and Iran), in Australia, Latin America and Africa (IASP, 2007). The
International Association of Science Parks had in 2007 342 members, spanning 71

countries and hosting around 200,000 firms (IASP, 2008) while, according to Luger(2001),

' Many AURPA members are not members of IASP
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there must have been more than 1,000 Science and Technology Park labeled structures

operating at a global scale in 2001.

What are the reasons and the driving forces behind this wide adoption of the STP policy?
STPs have been linked with a number of knowledge-based regional growth objectives that
include the attraction of non-local high-tech firms involved in leading edge technologies,
the creation and growth of new technology based firms, the promotion of technology
transfer from universities to industry and the development of innovation cooperation and
synergies (Massey et al., 1992; Storey and Tether, 1998; Souitaris and Daskalopoulos,
2000). There is great variation in the STPs structures and not all parks target all of the
above stated objectives, but most focus on at least two of them (Tsipouri, 1998b).
Employment creation and the revitalisation of the local and regional economy are the

broader impacts expected to come from their operation (Geenhuizen and Soetanto, 2008).

Against this continuous spread of the STP policy tool, in the late 1980s academics and
policy makers started to debate whether STPs actually achieved any of the stated
objectives, whether they represented solid investments and “value-added entities”
(Souitaris and Daskalopoulos, 2000). A number of evaluation studies focused. on
technologically advanced countries, mainly the UK but also other countries, where the
STPs were primarily developed. The general picture is that, while individually successful
cases are indeed present (Felsenstein,1994; Komninos, 2002), the majority of the
evaluation literature revealed limited, if any, results and raised strong doubts regarding

most aspects of the expected contribution and role of STPs.
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Monck et al. (1988) concluded that park-firms tend to have a higher level of technology-
intensity than off-park firms, but not greater levels of connection with Higher Education
Institutes (HEIs) or innovative activity. The same picture of an absence of important
linkages with HEIs was found in Van Dierdonck and Debackere’s (1991) study of Belgian
and Dutch STPs and Vedovello’s (1997) exploration of the Science Park of Surrey. Massey
et al.’s (1992) broadly cited work found that, in most respects, UK parks failed to achieve
their objectives, contributing very little to technology transfer and the creation of new
technology based firms (NTBFs) ; they conclude that they were mainly high-profile real-
estate developments and characterised them as “high-tech fantasies”. The studies of
Lindelof and Lofsten (2002; 2003; 2005) on Swedish parks showed a more positive
performance in the development of linkages with the local HEIs, but this was again not
linked with higher levels of innovative activity. Felsenstein’s (1994) study of three parks in
Israel concludes that the parks operated more as technology enclaves rather than seedbeds
(supportive environments) of innovation. Chorda’s (1996) study of French STPs suggests
poor results in terms of networking, the promotion of entrepreneurship and the attraction of
innovative companies. A few studies have taken a more macro view, examining the parks’
role in the broader region in which they are established; again, the overall picture appears
similarly negative. Luger and Goldstein (1991) in the US examine the general employment
creation derived from the parks operation, Doloreux (2002) in Canada focuses on the role
of STP presence in high-tech employment creation, Appold (2004) examines the attraction
of private R&D labs and Wallsten (2004) observes the attraction of venture capital in the
respective regions. In all the above cases, the researchers conclude against a causal linkage
between the presence of a Park and growth in any of the above development indicators.

What they usually find is a selection bias, namely STPs developing primarily in areas that
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already had high-levels of high-tech activity. Following Komninos (1993), the success of a

region is more generally the determining parameter for the respective success of a Park.

Against this background and the strong doubts about the Parks’ possible role and success in
technologically advanced countries and regions, th¢ development of STPs in regions
characterised by low-levels of local knowledge and a weak technological base represents a
paradox. Lagging regions — also named as less-favoured (Landabaso,1997) or lower order
regions (Cantwell and iammarino,2003) in the European context - are characterised by
lower GDP per capita levels and tend to have less dynamic and attractive home markets.
They also have markedly low levels of R&D activity, very few firms in high-technology
and knowledge intensive sectors and low levels of human capital (EC, 2003). Firms in
lagging regions tend to invest primarily in embodied technology and show very low levels
of investment in R&D, low interest in collaboration with other firms and organisations and
limited responsiveness to relevant policy programs (Tsipouri and Gaudenzi, 1998). In most
cases, public R&D activity remains unrelated to the needs of industry. The attitude towards
cooperation is limited by low levels of trust, increased uncertainty of the benefits from
cooperation and limited experience (Tsipouri and Gaudenzi, 1998). Their characteristics are
in direct conflict with the STPs operation, as they are based on a concentration of
significant levels of R&D and other knowledge-intensive activities, the development of
knowledge flows, linkages and synergies and the creation of new technology based firms to
exploit new knowledge from the public and private sector. If anything, they provide amuch

more challenging context that that of the more advanced countries and regions.

It is this identified paradox that is the motivation of this research. Given what appears to be

a limited success of STPs in countries and regions with a significant R&D base, a strong
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foundation and tradition in research and technology and a much greater level of relational
capacity from the different regional/local players, what can one expect from STPs in
regions which lack most of the above elements? Can such structures become real and
successful STPs, fulfilling their expected role as laid down in their definition? Or do they
simply become high-profile real-estate projects, fitting policymakers’ need to develop
“hard” and visible infrastructures, but with no real role in technology transfer, knowledge

exchange and innovation creation?

1.2 Hypothesis formulation and research approach

The starting hypothesis of this research is that the lagging regions’ socio-economic and
institutional context decreases the possibility of creating successful Science and
Technology Parks. It is expected that the Parks’ context does not support their development
towards innovation-intensive spaces, characterised by high-levels of innovative activity,
knowledge-based links between universities and industry, synergies and a seedbed
environment for the creation of new technology-based firms. It is thus expected that the
Parks shall have limited success in the above prime objectives. As a consequence, it is also
expected that STPs will have a limited role/contribution in supporting the transformation of

the respective regions towards knowledge based economies.

To test the hypothesis, this thesis uses a comparative case study approach of four STPs in
Objective 1 regions of Southern Europe. The multiple case-study approach is the most
appropriate in order to accommodate the variation in the types of STPs with the need for in-
depth analysis of each case in order to assess the operation and evolution of the STP
internal processes and mechanisms and their connection and dependence from the broader

regional context. Following Yin (2003), the comparative multiple case study approach is
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the preferred method for the researcher to investigate a contemporary phenomenon within
its real-life context where the boundaries between the phenomenon (the STP characteristics

and performance) and the context (the regional environment) are not clearly evident.

Among the various lagging contexts, Southern Europe lagging regions provide a good base
for a cross-case comparison. All have fairly similar socio-economic characteristics and all
belong to the same lagging group among the European regions in terms of overall
innovative performance (EC, 2003). In almost all, the STP policy was transferred and
rather widely adopted during the late 1980s and early 1990s with the support and guidance
of the European Union as part of the more general support that was received through the
EU regional policy programs. They represent in many relevant respects a rather

homogeneous group which supports a cross-case comparison.

The analysis of the Parks is based on a framework that brings together the wide range of
theoretical streams that are applicable to STPs’ operation. Economics of innovation,
entrepreneurship theory, management of technology, network theory, industrial geography
and regional development provide insights concerning some parts of the STPs’ expected
operation and explanations of the relevant activities developed. The main point of
reference, however, is the literature on territorial innovation models (Moulaert and Sekia,
2003), a generic name referring to models of regional innovation which explain the creation
and operation of innovation intensive environments and which have provided the
theoretical foundations for the STP policy since the 1980s (Komninos, 2002). Based on the
above framework, the researcher has identified three broad functions on which to assess the

Parks’ success:

26



- the type and knowledge-intensity of activities attracted or developed inside the
Parks’ space supporting the formation of innovation intensive environments
- the presence (or not) and the form of linkages and synergies among the STPs’
tenants and their external environment and the role assumed by the Parks’
mechanisms to facilitate them
- the creation and growth of technology-based firms and the form of support
provided by the Park structures
In all the above functions of the STPs, the focus is on the way they are affected by the
regional context and how the STPs’ mechanisms succeed (or not) in addressing possible

limitations.

The four cases selected, from an initial group of 47 STPs, are: Thessaloniki Technology
Park in the region of Central Macedonia (Greece), the Science and Technology Park of
Crete (Greece), Cartuja93 Technopolis in Andalusia (Spain) and the Technology Park of
Asturias (Spain). They have all been in operation for more than ten years, thus allowing for
the greatest possible level of maturity reached by their respective processes, a key element
according to the relevant literature (Luger and Goldstein, 1991; Castells and Hall, 1994;
Bakouros et al., 2002). Furthermore, their selection represents the two main types of STP
development strategy that were identified. The two Spanish parks are based on large scale
property developments that focus on the attraction of firms and research organisations. The
Greek cases are, on the contrary, much smaller in size, with greater focus given to the
support of the creation of new technology based firms and the development of support

services and mechanisms with reference to the broader region.
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The secondary evidence collected at the beginning of the research from all Parks shows that
the four cases had followed different evolution patterns and activity levels. STEP-C in
Crete and Cartuja93 in Andalusia appear to be, in relative terms, more successful than

Thessaloniki Technology Park and the Park of Asturias respectively.

This variation in performance is intented to help identify the common elements that affect
the development and operation of STPs within the context of lagging regions, and point to
the internal design characteristics that may or may not address the limitations presented
from the regional context, increasing the chances of success. Hence, while a multiple case-
study research approach may not produce results generalisable to the total population of
STPs, especially since “every science park should be seen as a specific project” (Komninos,
2002, p.61), it shall contribute to a greater understanding of the interaction of the the STPs
operation and their context. It will also help to guide policy-making in relation to the
general feasibility/appropriateness of promoting STPs in such regional contexts and, in
addition, could identify the design parameters that can increase the opportunities of success

or, at least, help to avoid failure.

1.3 Thesis structure

The structure of the thesis is as follows. Chapter 1 (Introduction) introduces the objectives
of the research, the context and the structure of the thesis. Chapter 2 provides a review of
the STP related literature, bringing together the theoretical analysis of the STP model with
existing practical experience. The focus is on explaining the STP concept and identifying
its expected role as a policy tool. The starting point is an analysis of the innovation process
and the role that space, proximity and the broader environment have in its development.

This, in turn, leads to an analysis of the various territorial innovation models and their
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implications concerning the characteristics of environments conducive to innovation, thus
providing the basis for an analysis of STPs as technology policy and planning tools,
identification of the main elements of their operation and the expected functions that should
characterise successful STPs and their contribution to the regions development. The
presentation of a continuously increasing pool of empirical evidence, mainly from
advanced regions, is used to identify the relevant measurement indicators for the expected
functions, but also highlights the critical parameters of operation and success. The last part
of Chapter 2 analyses the proposed STP paradox by examining the ways and forms in

which the lagging regions’ context is expected to affect the Parks’ operation and success.

Chapter 3 is the methodology and case selection chapter. The first part provides a
justification of the research methodology of the thesis and presents the criteria used for the
case selection. The second part includes an analysis of the existing STPs in the Objective 1
regions and their main attributes and objectives and guides the reader through the selection
of the four cases. The last part provides a detailed account of the field work and the data

sources used.

The next two chapters present the four cases and the results from the fieldwork. The four
STPs are examined in pairs, starting with the two technology-led Parks of Greece (Chapter
4) followed by the Spanish property-led cases (Chapter 5). Following an analysis of the
STPs’ regional context and their relevant strengths and weaknesses, the researcher provides
a historical account of the Parks’ creation and evolution, analyses the promoters’ objectives
and examines the structure and operation of the STPs. The STPs’ performance is then
presented, based on data from the fieldwork, and the STP model is used to identify the

drivers of their operation and the way internal and external elements play a role. The last
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section provides an assessment of the Parks’ actual contribution to regional development
and their contribution to the broader innovation system. The presentation of the STPs in
pairs was selected in order to avoid repetition of some common elements, but also to better
illustrate differences in the role that various STP actors and parameters, both internal and

external to the Parks, assume in the Parks’ operation.

Chapter 6 brings together the analysis of the four examined cases in order to reach broader
conclusions concerning the operation of STPs in the context of the lagging regions and the
feasibility of success: the central question of the thesis. It focuses on the three main areas:
the creation of an innovation intensive space, the development of linkages and synergies
and the creation of NTBFs, the researcher examines which parts of the STP models have
worked, which haven’t and why. Based on evidence from the four cases and the
comparison, the way that that the parks interact with the regional context and how the latter
inhibits the Parks’ operation and success is identified. The variation of the four cases allows
the detection of those internal and external parameters that increase or decrease the STPs’
chances of success. Given the STPs’ operation and the limitation of the broader context,
Chapter 6 closes with an assessment of the actual role that the STPs can assume in the
regional environment. In Chapter 7, the thesis concludes with policy implications
concerning the development of STPs in the lagging regions context in view of the uptake of

the STP trend in Eastern European countries, and with some proposals for further research.
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2 Chapter 2 - STPs evaluation framework and integration of the lagging

regions context

2.1 Introduction

For any study of Science and Technology Parks, the review of a sizeable and expanding
body of literature reveals the multiplicity of theoretical approaches and explanations that
are used to define what an STP is, how it is supposed to operate and what it is expected to
achieve. Economics of innovation, entrepreneurship, strategic management, industrial
geography and regional development theories are used by scholars, policy makers and
practitioners to explain the STPs’ expected role and operation. In addition, a constantly
increasing number of empirical studies analyse STP structures and operations, classify
them according to different criteria, and attempt to assess their performance against their

stated objectives and identify so called success parameters/factors.

The aim of this chapter is to bring together the diverse theoretical perspectives and the
respective empirical evidence to build an analysis and evaluation framework for the STPs,
integrating the Parks’ operations and functions within their regional context. This will
allow the identification of the implications of developing STP-labeled structures in less

advanced environments such as those of Objective 1 regions of Southern Europe.

The literature review starts with an examination of the role of innovation and the innovative
firm in regional development. The analysis of the innovation process, ranging from the
linear approaches/views to the more complex models, is linked with the role that location
and space assume in its development. The examination of various territorial innovation

models (Moulaert and Sekia, 2003) serves as a basis for the analysis of the STPs’ operation
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and the identification of the important tangible and intangible operation elements and the
expected functions. These functions are then linked with the regional development
literature to explain how STPs are expected to contribute to regional development.
Following on from that, the theoretical model is compared with the existing empirical
evidence, mainly from studies in technologically advanced countries and regions, in order
to highlight their weaknesses and limitations and/or point to ineffective implementation.
This analysis paves the way for an examination of the transfer of the STP model from more
advanced to less developed regional contexts. The profile of the lagging regions of
Southern Europe is compared with the STP model, highlighting the limitations posed for
the STPs’ operation and success and substantiating the presence of a paradox. The review
closes with the identification of possible alternative scenarios/outcomes that involve

smaller or higher levels of deviation from the described STP model.

2.2 Theoretical context: innovation, economic development and space

2.2.1 The role of innovation in economic growth

Scholars as far back as Marshal in 1890 have noted that knowledge is the most prominent
engine of growth. Solow’s (1957) seminal work established that more than 40% of the
increase in aggregate output of the US economy could not be explained by the
accumulation of capital and labour and should be connected with technical progress and
knowledge enhancing processes: the Solow residual. Ever since, researchers have verified
the important role of technological change in economic growth. It is nowadays
acknowledged that innovation and technological change have a critical role in the economic

growth of countries, regions and cities (Audretsch et al., 2002).
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However, the views on the ways that knowledge and technology affect economic activity
and lead to growth have shifted over time. Early neo-classical models viewed knowledge
and technology as completely exogenous to the system and assumed that the same
technological opportunities were equally available, something like manna from heaven
(Antonelli, 2003). This implied that, in the long-run, technological progress would be the
same everywhere and, as a result, growth paths of regions should converge over time. In
contrast, new growth theory models (Romer, 1986) propose that technological knowledge
and innovation are endogenous to the system and come as the result of directed actions and
investments in human capital and knowledge creation activities. These activities are
characterised by increasing returns and they have a cumulative and path-dependent
character, whereas prior actions determine the character of innovative activity in
subsequent stages. Technology also assumes a more private character, even though it is still
liable to spillovers, based on the use of intellectual property rights and other forms of
protection that provide temporary monopoly power to new or existing firms. Bringing the
two elements together, it follows that not all firms and not all regions are expected to be
equally able to generate innovation and benefit from it. Innovation assumes a
disequilibrating role in the growth process (Howells, 2005), giving rise to pervasive

differential growth between geographical areas.

Globalisation and the increasing role of information technologies further accentuate the
critical role of innovation in gaining comparative advantage and supporting economic
growth. The gradual vanishing of man-made borders and the development of a global
economy based on increasing levels of trade and flows of capital and resources has opened
national and regional economies to new social and economic influences, introducing greater

levels of competition between firms, countries, regions and cities (Storper, 1998). In the
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context of the European Union, this integration has advanced even further with the
establishment of the single European market and the gradual abandoning of national
barriers. The above processes are accentuated further by the development of information
technologies and the Internet. Their advancement has strengthened the interconnection
between economies, increased access to necessary/valuable information, allowed for new
types of organisation of the production process and new forms of division of labour that
modify regional and national frontiers (Castells and Hall, 1994). The contemporary
multinational corporation has a had a key role in this process as they have gradually moved
from centralized and home based innovation development towards network-based
innovation development structures extending along interconnected affiliates in multiple
locations (Cantwell and lammarino,2003). They seek to tap into local knowledge to exploit
local compeiences extend existing competencies or diversify into new fields. ‘Through
such networks, technology skills and assets are transferred from the parent firm to

subsidiaries and the other way round’ (Cantwell and lammarino,2003:15).

In this increasingly integrated and interdependent world, a country’s or region’s
comparative advantage is less and less linked with the capacity to allocate efficiently
existing resources and use cost-reduction strategies and more and more with the capacity of
their firms (the main agents of economic activity) and also of organisations and society to
innovate (Komninos, 2002). The innovative firm, the firm that can constantly renew and
improve its operations, products and services and access new markets, is regarded as the
motor of economic growth. From the policy perspective it has thus become increasingly
important for governments to understand the process of innovation creation and to take

effective measures to foster it in order to encourage economic growth.
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2.2.2 The innovation process — from the linear model to complex innovation

networks

Innovation is an equivocal term as it refers to both the process and the final product. In its
most common form, innovation refers to the transformation inside a firm or an organisation
of products and services, methods of production or organisation processes. It also includes
the use of new raw materials for the production of existing products or the opening of new
previously unexploited markets (Komninos, 2002). Freeman (1991) distinguishes four
types of innovation. Innovation may be incremental when it concerns the
improvements/changes to an existing product, process or organisation form or radical when
it refers to the development of new technologies or the creation of a completely new
product. A third category refers to the changes to a whole technological system, affecting
more that one sector of the economy and based on a combination of innovations across
many firms which leads to the creation of whole new sectors. Finally, linked to the theory
of the waves of economic development, innovation may bring changes to the techno-
economic paradigm based on massive transformations that affect the whole of the economy
and the way things are done. Such types of innovation are those associated with the use of
steam power and electricity or, more recently, electronics and information technologies

(Monck et al., 1988).

In all cases, the innovation process is not only the creation of a new idea, a new device or
process, in other words, invention. The innovation process involves the use of these new
ideas, sketches or devices and the organisation of the necessary resources to bring them into
final use (Audretsch et al., 2002). In the economic sense, the expected final use refers to
commercial exploitation (bringing into the marketplace) with the objective of creating

economic value and exploiting market opportunities. The expected results for the firms can
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be to enhance their productivity and efficiency levels, strengthen their position in existing
markets or access new ones. Increased competitiveness against their rivals, local, national
and international, leads to higher level of sales and/or profits, higher levels of investment
and, at least in the long run, new employment creation. Closely linked with the innovation
process is also the concept of the entrepreneur as the actor, referring to the individual or the
firm, that is able to recognise a market opportunity and to act upon this perception to move
technology forward by organising all the necessary resources to turn invention into
innovation (ibid.). In that respect, innovation may rely on inventions developed inside the
firm, but may also be based on ideas, resources and technologies developed elsewhere. The
adoption of existing inventions or innovations developed elsewhere becomes an important

part/element of the innovation process.

Irrespective of the exact type, innovation depends more than any other economic activity on
the creation and use of knowledge. While not the only source of knowledge, formal R&D
and scientific activity is an important mechanism for the increase of firms’ and individuals’
existing stock of knowledge, scientific discovery and invention creation, all critical inputs
to the innovation process. Furthermore, R&D activity and knowledge creation allow firms
to interact with other organisations that hold relevant knowledge and to make decisions
regarding the merits of other innovations or the need to purchase other technologies
(Audretsch et al., 2002). It is thus clear that investment in formal R&D activity is an

essential element in the creation of innovation.

But how does R&D effort transform into innovation? Up until the 1980s, the dominant
model was that of a linear and direct link between the performance of R&D activity, the

design and development of a new product or technical solution, and its introduction in the
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marketplace. It was a model that also fitted rather well with the dominant role of the
research and development labs of large enterprises in the post-war period that was
characterised by high shares of standardised products (mass consumption), large scale
Fordist production systems and a clear separation between the invention, the production
and the commercialisation process (Komninos, 2002). Researchers in R&D labs, largely
isolated from the market and the other firms’ departments, created new ideas and blueprints
for new products that were then transferred to the production plants for production. In this
context, public sector R&D activity, in universities or government research centres, was

developed in order to address knowledge creation market failures linked to the uncertainty
of its returns and the appropriability problems that discouraged firms from investing in such
research. It also targeted, based on basic investigation, the opening of new areas of enquiry
where research was considered too expensive and the expected returns small or slow to

deliver (Audretsch et al., 2002).

This linear model, however, provides a limited view of the innovation process (Monck et
al., 1988; Massey et al., 1992). In reality, innovation is a more complex process based on
feedback and interaction among the different departments/units inside the firms, but also on
their capacity to use external resources of information and knowledge coming from
customers, suppliers, competing firms, knowledge creation or business services
organisations. The innovation cycle does not necessary begin with formal R&D and is a
much more chaotic process. Critical knowledge may come from the firms R&D
departments, but in other cases it may be found in the production phase, in the marketing
departments or reside outside the firm with the end-user (Von Hippel and Tyre, 1995) who

knows best how products fail to meet his/her needs. “Learning by doing”, “learning by

using” and “learning by interacting” (Dosi, 1988) are all critical inputs in a process with a
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strong cumulative character that depends on previous accumulated knowledge and tends to

develop along trajectories.

This interactive and evolving view of the process and the increasing importance of external
resources are also linked with the emergence of new and more flexible forms of
organisation of production. Beginning in the early 1970s, a new post-Fordist era emerged
based on product differentiation and quality and a need to achieve faster rates of
innovation. It is connected with the more prominent role of the small-sized and specialised
firm, the vertical disintegration of large firms or their restructuring towards more flexible
and autonomous units, the development of firms’ networks and an increasing use of
outsourcing and sub-contracting (Todtling, 1995). What is also observed is a gradually
increasing division of innovative labour supported from an increasing standardisation of

parts of R&D activity (Howells, 1999; Arora et al., 2002).

Nowadays, innovation is seen as a process in which firms — small and large - need to be
able to effectively combine internally developed knowledge with external sources. When
knowledge is cumulative and specific to the products and processes of the firm and when
learning plays a key role in future technological development, firms may decide to
internalise the knowledge creation process through investment in their own R&D or other
knowledge creation activity (Antonelli, 2003). In other cases, external sources may be
preferred if internal development is too costly, too specialised or constrained in some other
form from becoming part of a firm (Feldman, 1994). Such decisions vary among sectors,
the type of technology and the stage in the life cycle of its development and are considered

to be strategic decisions of each firm (Howells, 1999).
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External sources may be universities that develop R&D activity and have a pool of skilled
researchers, industrial R&D labs that specialise in relevant/complementary activities or
producer services providers that offer specialised market, management and technical
expertise. In some cases, firms participate in cooperation networks with other firms in
similar or complementary sectors and with relevant research and technology organisations.
These networks include multiple formal and informal interactions and assume a dynamic
nature of learning-through-interacting (Freeman, 1991; Koschatzky, 2001; Pyka et al.,
2003). They operate as mechanisms for inter-firm learning, exploration and exploitation of
possible synergies in the pursuit of new opportunities and lead to the development of
various forms of interdependencies among firms and organisations that create positive

externalities and reduce the costs of innovation for each of them.

2.2.3 Innovation and space

The recognition of the increasing importance of linkages and cooperation with customers
and suppliers and other external knowledge sources in a complex and uncertain process and
the cumulative character of innovation gives space and location a particularly important
role (Feldman, 1994). Indeed, one of the most evident features of the geography of
innovation is the strong concentration of both R&D and innovation activities in a few
areas/regions, such as Silicon Valley in California, Route 128 in Massachusetts, Cambridge
in the UK, Ile-de France (Paris) in France, Baden-Wiirttemberg and southern Bavaria in
Germany. These areas represent “islands of innovation” (Komninos, 2002) and are
surrounded by regions with low levels of innovation creation. These areas appear to
provide a particularly supportive environment for the development and diffusion of

technology and innovation.
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The apparent spatial concentration of innovative activities is connected with a number of
advantages of physical proximity. Industrial economists and geographers have focused on
the role of knowledge flows among the different innovative actors and the presence of
localised knowledge spillovers based on the spatial limitations in the diffusion of
knowledge (Feldman, 1994; Audretsch, 1998). It is based primarily on the idea that, while
some parts of knowledge can be codified and thus easily transferred across space, a
significant part of knowledge is tacit and embedded in the individuals and firms that
created it. Tacit knowledge is acquired by experience and interactive learning (Morgan,
2001) and requires face-to-face interaction. As a result, it cannot be easily transferred
across space and it tends to be sticky and geographically immobile. Its role is particularly
important in relation to activities in the initial stages of the creation of new products and
processes where uncertainty is high and dominant designs and standards are absent (Smith,
2007). In that respect, the geographical concentration of firms and public research and
technology organisations (PRTOs) provides advantages to the firms’ own innovation
process through the flow of knowledge and ideas and the transfer of technology (Muller,
2001). The idea of the importance of spatial proximity and of a spatial decay in the
diffusion of knowledge is also supported by the empirical evidence provided by Jaffe
(1989), Feldman (1994) and Ac's et al. (2002) that identifies strong collocation between
universities and industrial R&D labs and finds that it has a positive impact on patents and
innovation creation. Similarly, the concentration of R&D labs in specific areas and the
importance of regional specialisation in the innovation process has been highlighted by

researchers (Malecki, 1980).

The above studies rarely offer an explanation of how and why these spillovers actually take

place. This is usually left to the pure probability of contact between the economic actors,
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something that is expected to increase in a limited geographical space (Capello and
Morrison, 2005). Regional economic theory provides additional elements in this respect.
Industrial organisation, sociology and the network approach are brought together to explain
the rise, growth and performance of specific regions. The spatial concentration/clustering of
firms from the same or from different sectors is linked with a number of agglomeration
benefits for the firms’ operation and particularly for their innovative activity. They are
based on the decreased costs of the sharing of resources and inputs and the benefits derived
from the availability of a greater range of services and specialised suppliers, from access to
a skilled labour pool with specialised expertise and knowledge and from the exchange of
information through informal interaction among employees, through observation and
comparison (Gordon and McCann, 2000; Malmberg and Maskell, 2001). These locations
become particularly advantageous as they offer a combination of relevant/supportive inputs
where greater levels of innovation can be achieved. It turn, such positive forces can attract
new activities, bring along additional resources, allow an even greater specialisation and
division of innovative labor and further support the creation of innovation. The limits to
increasing concentration are linked to congestion, increased competition and higher input

costs.

Economic sociology and the social-network model contribute to the theory of pure
agglomeration by bringing forward the role that context-specific institutions play in the
organisation of innovation activity and the transfer of knowledge. Concepts such as
relational space (Camagni, 1995), embeddedness (Granovetter, 1985) and institutional
thickness (Amin, 1995) refer to the types of relationships and the interdependencies built
among firms, institutions and actors. The relational space integrates the various types of

local relationships (market relationships, power relationships, cooperation) that stem from a
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sense of belonging and a developed capacity for cooperation. The strength of these
relationships is described as the level of embeddedness. They are based on the presence, or
emergence, of formal (regulation, agencies, associations) and informal (routines,
conventions, norms and common language) institutions and mechanisms that support trust-
based relationships, decrease opportunistic behaviours, increase risk-taking and support
interaction, cooperation (Gordon and McCann, 2000) and collective learning processes
(Capello and Fagian, 2005). Altogether, they constitute what Amin (1995) calls the
“institutional thickness” of a place/region. Critically, there is no one single set of
institutions and norms that is appropriate to support learning processes and innovation.
These supportive conventions in success areas such as the Silicon Valley, the Third Italy or
Baden-Wurttemberg are the result of different historical processes and ongoing collective
actions. Furthermore, institutional thickness may support, but does not guarantee, the
development of collective learning processes. Nor does this mean that regions cannot
succeed in its absence; the M-4 corridor in South-East England is considered to be such an

example (Amin and Thrift, 1995).

Based on the above ideas, a number of territorial innovation models such as innovative
milieus, industrial districts, new industrial spaces, regional innovation systems and learning
regions (Moulaert and Sekia, 2003) have been developed by scholars integrating, in
different forms, physical proximity with the social, cultural and organisational parameters.
The innovative milieu (Aydalot, 1986; Maillat, 1995) stresses the role of the environment
and the relationships and synergies of the firms in related sectors. These relationships build
a support space that is available to the firm as a deposit of supplies/inputs. For the milieu,
the innovative firm is part of the local system and a product of it. The importance of the

socio-economic community is also stressed in the industrial district model, although it goes
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further in the analysis of the trust relationships and the way the district “penalizes” agents
who behave in an opportunistic way. The regional innovation system and the learning
region models integrate more the evolutionary and cumulative nature of knowledge and the
innovation process. Considered as a lower-scale offshoot of the national or sectoral
innovation systems(Moulaert and Sekia, 2003), regional innovation systems (Cooke et al.,
1997) focus more on the organisational part of the innovation process, the presence of
different elements (R&D centres, technology transfer organisations, consultants, firms,
financing institutes, education/training organisations, markets) in a region. The learning
region model shares many common elements with the innovation systems literature
although it places greater stress on the role of institutions and routines and their co-

evolution with technology(Morgan, 1997).

Irrespective of the specific model adopted, the common element is that the innovation
process is linked with the concentration of knowledge intensive activities and supportive
institutions, mechanisms and relationships that create an environment favourable for
process and product renewal. In each case, innovation emerges through different

combinations of resources and support mechanisms (Komninos, 2002).

It should be noted, however, that the strong connection of innovation, space and physical
proximity and a tendency to overemphasise the role of local linkages and interactions is
questioned from a number of viewpoints, especially in relation to the link made between
tacit knowledge and physical proximity (Bathelt et al., 2002). Tacit knowledge diffusion
may be supported by spatial proximity and face-to-face interaction, but above all it requires
that participants have the necessary relational (absorptive) capacity for cooperation (Cohen

and Levinthal, 1990). Especially when it comes to knowledge-intensive activities and high-
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technology sectors, these knowledge exchanges tend to take place among communities of
practice (Boschma, 2005) that can extend at broader scales based on scientific,
professional, personal/friendship ties. Academic or professional networks and strategic
partnerships among distant players/firms, so called pipelines (Smith, 2007), usually cross

spatial boundaries.

There is also an apparent globalisation of innovative activity accelerated by the role of
multinational companies (MNCs) and the increasing inrterdependence and interconnection
among the units of MNC in multiple locations (Iammarino and Cantwell,2003). Archibugi
and Iammarino (1999) identify different mechanisms through which innovations are
produced and used from multinational firms in the global markets. Along with the
traditional export of products or the establishment of production units in different countries
to exploit innovations produced in their home base, MNCs transferred back to the parent
company innovations developed by their affilitiates in different locations and apply them to
other units of the firm. There is also documented increase of international techno-scientific
collaborations among large and small firms and organisations in the same of different

sectors (Archibugi and Iammarino, 1999; Hagedoorn et al., 2000;Arora et al., 2002).

Sectoral production and innovation systems (Carlsson and Jacobsson, 1997) span across
regions and countries governed by standards and dominant technologies. Trust is
substituted by formal agreements or built over time through a sequence of interactions
(Bathelt et al., 2002) and the partners are selected based on routines that include reputation,
associations or trade fairs or public sector mechanisms such as the EU R&D framework or
Eureka programs (Caloghirou, et al., 2003). In order to facilitate the firms’ learning and

competitive advantage building, it is the access to global supply chains, markets and
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sources of knowledge that is more critical rather than the local environment (Simmie,

2004).

The compromise view suggests that the two types of linkages have complementary and
mutually reinforcing roles (Bathelt et al., 2002). On the one side, technology standards that
are essenﬁal for interaction among global players are usually developed in a few centres of
innovation. On the other side, the innovative milieu actors are not limited to the local
linkages and interactions, as knowledge created outside can provide an important input for
the milieu’s continuous renewal (Maillat, 1995). Local linkages that are too close or
exclusive may lead to technological lock-in and stagnation (Gertler, 2003). Furthermore,
while connections with external organisations may appear a-spatial in many cases, they
serve as the mechanism to access broader milieux. Links with a company in Silicon Valley
can be more important for the opportunity for further connections and networks than for the
speéiﬁc company’s know-how itself (Capello and Faggian, 2005). Local collective learning
processes and access to broader networks take place in parallel, bringing technological

changes for firms and regions and supporting their comparative advantage.

2.2.4 Conclusion - from theory to policy

The links between knowledge, technology and innovation creation with economic growth,
the recognition of the complex and cumulative character of the innovation process and the
critical role of the external environment for the creation, operation and growth of
innovation intensive firms have been the base for a number of policies (Komninos, 2002).
" Financial support — subsidies or tax cuts - for private R&D and the development of public
research and technology centres attempt to address the appropriability problem of new

knowledge creation and the limited resources of smaller firms. Promotion of innovation

45



collaborations/networks, creation of technology transfer support mechanisms and
intermediaries and producer services are mechanisms that should strengthen the local
environment and promote knowledge flows and interactions with local and non-local firms.
A third policy measure that received particular attention during the 1980s and 1990s in
Europe and combined the concept of physical proximity with the creation of supportive
technological infrastructures, targeting the emulation or recreation of technology districts

and innovative milieux, was the establishment of Science and Technology parks.

2.3 Science and Technology Parks: structure, operation and expected

results

2.3.1 Working definition

One of the most common problems that any researcher faces when examining Science and
Technology Parks (STP) is the absence of a unanimously accepted definition of what a STP
is. Multiple definitions proposed by scholars and practitioners reflect the different
theoretical bases used, as well as the variety in the practical implementation of the general
concept. Even more problematic for any analysis is the use of a range of terms/labels (e.g.
Science Park, Technology Park, Research Park, Technopole or Technopolis, Innovation
centre) that are generally rather interchangeable when describing similar structures

(Amirahmadi and Saff, 1993).

The two most cited definitions are those provided by the United Kingdom Science Park

Association (UKSPA) and the International Science Park Association (IASP). In its attempt
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to identify and differentiate its members from other property-based initiatives, UKSPA

defined the Science Park as:

a property based initiative;

o with formal operational links with a university, higher education institution or major
centre of research;

e designed to encourage the formation and growth of knowledge-based business and
other organisations, normally resident on site;

e with a management function that is actively engaged in fostering the transfer of

technology and business skills to the organisations on site (UKSPA, 1996).

Being more focused on the management and organisational parameters of the STPs, the
International Association of Science Parks defines a Science Park as:

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

2007).

While the above definitions use the term Science Park, IASP suggests that this can be
replaced by “Technology Park”, “Research Park” or “Technopole” and that the above
provides a common denominator. Others scholars (Ondategui, 2001; Komninos, 2002;

Kang, 2004; Hu et al., 2005) differentiate between the above labels, suggesting a range of
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possible typologies based, among others, on the type of infrastructures developed and the
priority of specific types of activities from the tenants or services from the management
team. Inrelation to the actual label they use, Research Parks usually focus on research and,
in most cases, prohibit manufacturing, Science Parks have a greater share of
development/prototype production activities, while Technology Parks are designed to
accommodate firms engaged in the commercial application of high technology and include
a greater range of activities from R&D to sales and services provision. In contrast to the
previous two, there is a greater emphasis on commercial application and production. An
Innovation Centre usually has as a prime objective the development and marketing of new
technological products and services and the creation of new high-tech business and in most
cases there is no distinct role for university and research units; thus, it does not fit with the
previously provided definitions (Komninos, 2002). On the contrary, technology incubators,
as distinct from business incubators, are usually linked to a university or research centre

and focus on the creation of academic/research spin-offs (Aernouldt, 2004).

Furthermore, against the above clearly spatially defined and limited projects, terms such as
“Technopole”, “Science City” and “Technopolis” are also used to refer to the spatial
concentration of technological activity without deliberate planning. Preer (1992) used
“Technopolis” to describe whole regions (Silicon Valley, Route 128, Orange county in
California, the M-4 corridor in the UK) that generate sustained and propulsive activity
through the creation and commercialisation of new knowledge. Under the term
“Technopole”, Castells and Hall (1994) include both planned and unplanned concentrations
of high-technology activity. Recently, Virtual Science and Technology Parks have been
proposed based on the use of ICT for the provision of services and other functions of

Technology Parks without the presence of a real/physical space, although possibly
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connected with one or more real STPs (Komninos,2002). Overall, it is clear that labels
provide only partial guidance and a closer examination is always necessary to confirm the

nature of activities developed.

In this study, the focus is on this subset of structures, labeled as Science and Technology

Parks, that fulfill the following set of pre-conditions:

e they are spatially-defined property-based initiatives

o they are created by the public and/or private sector with the objective to construct a
technology-intensive area

e they host or are formally linked with one or more public and/or private research and
technology centres

o the have facilities created to host new and/or existing technology and knowledge based
companies

e they have a dedicated management function responsible for the operation of the Park
and the provision of support services to their tenants.

The above definition focuses on the characteristics that should separate STPs from business

incubators, industrial parks and innovation centres — based on the presence of technology

oriented activities and public research organisations. At the same time, it separates them

from unplanned Technopoles with no clear physical/spatial limitations or from Virtual

Parks that have no spatial element. However, it allows, at the same time, for variation in

terms of the facilities developed and the focus/priority areas of activity.

2.3.2 The main elements of operation — structures and mechanisms
Following the theoretical model they are expected to replicate, STP operation is based on

the parallel presence and development of two main elements, the physical/tangible element
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referring to the park property, infrastructures and the physical proximity, and the intangible

element of organisation, coordination and support mechanisms.

2.3.2.1 Tangible elements — the physical space

The physical element of the STP is the visible and concrete basis of Science Parks and
serves as the mechanism for the concentration of technology and related activities in a
given location. It refers to the Parks’ built environment that includes the plots for large
firms, the office spaces for smaller establishments, the modular incubation facilities, the
conference/meeting rooms and other common areas, along with the support infrastructures
(sewage, electricity, gas, telecommunication systems) that address the operational needs of

their tenants (UKSPA et al., 1990; Komninos, 1993).

In most STPs, low or medium density building requirements and other restrictions are set
to ensure the creation of a quality and pleasant working environment, considered
appropriate for the attraction of highly-skilled and high-wage employees (Komninos,
1993). The property element integrates flexible design and the high-tech architecture
characteristics that create a high-tech image, along with common spaces structured to

promote interaction and communication.

Not all Parks include all the above elements. Smaller Parks may be limited to the
incubation spaces for small size firms next to a services provision area and a research and
technology organization or university while larger ones cover sizeable areas with plots for
large firms, offices spaces and other supportive amenities. Different STPs have different
priorities (Komninos, 1993; EC, 1996). This does not change the common objective of

creating knowledge and innovation intensive spaces aiming at supporting interaction,
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networking and innovation creation. Nor does it change the importance of the parallel
development of the more intangible elements responsible for the organisation and

coordination of the STP operation and the provision of support services.

2.3.2.2 Intangible elements — organisation, coordination and support mechanisms

While the hard property element is the visible part of the STPs, the intangible element is the
most important part of their operation (Komninos, 1993; Nijkamp et al., 1994). It refers to
the general management and organisation of the Park operation and the provision of

advanced business, management and technical services for the Park tenants.

Park management involves basic services like the maintenance of common spaces and
facilities, postal and security services that complement the Park infrastructure and its
objective is efficient operation. The central provision from the Park management serves as
amechanism to achieve scale economies and cost-cutting for its tenants. Furthermore, they
control important functions such as admission to the Parks and, in the case of incubators,
graduation processes or the promotion/marketing of the Park for the attraction of firms and
other organisations from outside. Maggioni (2002) suggests that the Park management
functions secure the positive elements of the spatial concentration inside the Park, while
preventing the over-exploitation of common resources as may happen in an non-organised

innovative cluster.

However, the most critical functions concern those advanced services that focus on the
development of networks, interactions and knowledge flows and the supporting of tenants’

operations. Without being exhaustive, the commonly cited (Grayson, 1993; Komninos,
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1993; Nijkamp et al., 1994; EC, 1996; Kelessidis et al., 1999; Westhead and Backstone,

1999; Komninos, 2002; Sanz, 2002; Guillermo, 2003) services involve:

» Technology and innovation-related information dissemination services

= Promotion/support of communication, networking and cooperation — both among the
tenants as well as with other regional, national and international partners

» Management/business/marketing consultancy services

® So called real technology services (technology brokerage, audit, watch services)

» Support/advice in the areas of intellectual protection and property rights

® Training in technology and management issues

» Dedicated support mechanisms for new firms (start-ups, spin-offs) and creation (pre-
incubation and incubation services)

* Provision of innovation financing (VC, seed fund) and/or support for access to other
relevant organisations/schemes

The above services are developed internally from the STPs’ management teams in some

parks, but in other cases they come about through cooperation with technology transfer or

innovation centres/agencies residing in the Park (e.g. PRTOs liaison and technology

transfer offices, technology centres, business services centres) or are outsourced to

specialised private firms. According to M#ki (2002), STP managers should focus only on

those activities related to information dissemination, communication and a networking role

and make sure that the remaining services are effectively supplied by others in order to

address the tenants’ needs.

Irrespective of who actually provides them, the intangible elements of the STP are
responsible for ‘“energising the technological environment of the STPs”

(Komninos,1993:125). They constitute the organisation, coordination and Technopolitan
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culture development function (Benko, 2000) or the synergies-creation mechanism (Castells
and Hall, 1994). In relation to the territorial innovation models, they are the mechanisms
that support knowledge flows, synergies and innovation creation and are a substitute for the
social linkages and trust relationships that develop during long, historical processes.
Nijkamp (1994) sees the STP management as being the main element of the Park operation

that creates a sense of unity and differentiates it from a simple industrial area.

In a fully operational Park, tangible and intangible elements are expected to functionin a
complementary manner. In the ideal successful STP a financial circuit would link the two
(Komninos, 2002). Income from the sale and rent of facilities, based on the Park’s profile
and the agglomeration benefits, should be the source of support for the development and
provision of advanced services that are costly and usually raise only lifnited income. Their
provision, however, is what increases the Parks’ attractiveness and its real-estate value,
financing in turn their further development. “When equally developed they set in motion a

process transforming the park to a quasi-technology district” (Komninos, 2002: 68).

2.3.3 Science and Technology Park functions

The presence/development of the STPs’ tangible and intangible elements are expected to
lead to functions and outcomes that represent the core of the STPs’ operation and
characterise any successful STP:

e attraction and establishment of knowledge-intensive and innovation oriented activities
e technology transfer and linkages between firms and public research and technology

organisations (PRTOs)?

% The term Public Research and Technology Organisations (PRTOs) is used - unless explicitly stated- to refer
to all public entities that conduct research — universities, government research and technology centres
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e interaction, cooperation and synergies among firms
e creation of spin-offs and new high-tech firms (NTBFs)
These functions are strongly interrelated and they are all critical for the Parks’ operation

although, depending on the type of Park, they may be given greater or lesser priority.

2.3.3.1 Creating innovation intensive environments

The attraction of knowledge-intensive and innovation oriented firms and research
organisations and their concentration in the Parks’ space serves as the base for the creation

of the STPs’ innovation intensive environment and the starting-point for all other functions.

The location of public research organisations or universities, the institutional strengthening
of the parks’ space (Ondategui, 2001), is part of the initial stages of most STPs’
development (Luger and Goldstein, 1991; Komninos, 1993) and can provide a vital input
to the Parks’ high-tech environment. In the case that they are not the promoters, PRTOs
may be brought to the Parks to support them in response to political decisions from the
government, as an opportunity to move to new upgraded premises with new facilities or as
part of their strategy to open up more to the market and support a better understanding of
market needs; hence, strengthening the relevance of their performed research (Charles and
Howells, 1992). This may come from internal recognition of a need from the side of the
academics, but also from the increasing external pressure for a greater contribution from
universities to regional development (Smith, 2007). In the case of UK STPs, where
universities are more often than not the main promoters, it has also been connected with
significant cuts in direct funding by central government. The STPs were, in this case, linked
with the potential to increase research contracts from industry, but also with opportunities

for real-estate exploitation (Massey et al., 1992; Tsipouri, 1998b). Komninos (1993)
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suggests that the STP scheme provides a possible answer to the increasing need of PRO to
link with industry and the market without, at the same time, losing its independence and its

academic and training orientation.

Irrespective of the specific motivations, universities, particularly the research-oriented
institutions, are connected to three important/critical tasks for the STPs (Castells and Hall,
1994). The first is the generation of basic and applied knowledge through R&D activity of
both quality and quantity. The second is the provision of training and skilled graduates that
can contribute to the Parks’ labour pool. The third is the so-called entrepreneurial character,
based on the active pursuit of the exploitation of research results and the development of
necessary support structures and mechanisms such as technology transfer offices and
services. Castells and Hall (1994) warn against government-controlled research
organisations that have little interest or incentive to diffuse their research findings into
industry and also against universities that are either simple teaching factories or do not

support entrepreneurial activity.

As a general rule, an initial institutional phase should be followed by the business phase of
the Park operation where private firms, both existing and new, local and non-local, move
inside the Park’s space (Komninos, 1993). In the institutional phase, local and non-local
firms are likely to be attracted to the Park’s space by the quality infrastructure, financial
and other incentives, the convenient location, business support services or a marketing
effect from the Park’s high-tech profile. Access to specialised research equipment and
other facilities necessary for the firms’ R&D and innovation activity can operate as an
incentive, especially in the case of small firms with limited internal resources. As the Parks

evolve, the infrastructure- related attraction should be accompanied by the benefits of

55



agglomeration and knowledge spillovers from the concentration of public and private sector

activities (Koh et al., 2005).

The type of activities attracted by all STPs is a critical parameter and the analysis of the
Park’s tenants’ characteristics is the focus of all STP studies (e.g. Monck et al., 1988;
Massey et al., 1992; Westhead et al., 1994; Vedovello, 1997, 2000; Colombo and
Delmastro, 2002). In general, the attracted firms are expected to have a highly-
technological and innovative character, although this is not always straightforward. Park
managers, in many cases, give priority to firms in the so-called high technology and
knowledge-intensive sectors’. Aircraft/aerospace, information and communication
technologies (ICT - hardware and software), electronics, pharmaceuticals, scientific
instruments, biotechnology and technical/engineering services are nowadays considered to
be the more advanced and knowledge-intensive sectors and tend to be preferred among STP
promoters. Furthermore, some of them (especially ICT) are considered to be particularly
important for the economy, as they provide technological inputs to most of the other sectors

in the economy and have a broader innovation diffusion effect (Castells and Hall, 1994).

For the Parks and the development of the innovation intensive environment, the sectoral
classification is not sufficient; the activity developed is seen as a more appropriate criterion.
Organised research and development departments and labs are considered to be prototype
tenants (Luger and Goldstein, 1991) but other activities in the product development process

such as production design, testing or the development of software are also seen as suitable

3 OECD (2007) classifies industries as high, medium-high, medium-low and low-tech depending on their
R&D intensity. Pavitt’s (cited in Peneder, 2003) taxonomy and later extensions (ibid.) provide more
elaborated analysis, bringing together elements related to the type of innovation performed (product/process),
the sources of innovation and the means of appropriability.
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for the Parks’ space (Massey et al., 1992; Vedovello, 2000). Pure production, sales or
administrative functions, on the contrary, do not fit the Park environment. It is thus
important that the less knowledge-intensive activities are accompanied by knowledge

and/or innovation creation functions.

In the Park evaluation literature, the high-tech character of tenants is examined through a
combination of parameters such as the share of R&D personnel and.expenditure, the
occupational mix, the sophistication of the technology used/developed (leading edge or
high-tech, new or existing in relation to the local or the international markets) or the actual
outputs measured in terms of new products or patents (Monck et al., 1988; Massey et al.,
1992; Westhead et al., 1994; Vedovello, 1997, 2000; Colombo and Delmastro, 2002). In
many Parks, a minimum level of R&D or other innovation intensity indicators are explicitly
defined as part of the admission criteria. The assessment of the innovative character of new
entrants, and in many cases the relevance with other firms and the PRTOs in the Park, is an

essential function of Park management.

The origin of the tenants, e.g. local firms or not, is linked to the promoters’ development
strategy. Large multinational firms are considered, in some cases, to be of particular value
as they bring along external knowledge and technological resources and can enhance the
Park’s profile and prestige (Luger and Goldstein, 1991; Ylinenpaa, 2001). Nevertheless,
again the main criterion is the technological and knowledge intensity of the activities
attracted. Simple production, services provision or sales units (branch plants) with no
upstream and higher knowledge intensity functions are an indication of weak application of

the admission criteria and are considered a failure (Chorda, 1996).
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2.3.3.2 Promoting technology transfer: research — industry linkages

The transfer of knowledge and technology' from public research organisations and
universities through the development of linkages with industry (thereafter R-I linkages) is
seen by scholars (e.g. Massey et al., 1992; Komninos, 1993; Felsenstein, 1994; Vedovello,
1997) and policy makers (Landabaso, 1997) as a prime function/objective of any STP

structure.

There are many different methods by which knowledge and technology can be transferred
from public research organisations such as universities and research centres to industry.
Charles and Howells’ (1992) classification refers to research and technology links
(collaboration to create new knowledge and use of facilities), information transfer (use of
existing knowledge like licensing of patents or advisory services), movement of personnel
(students or staff) and transfer of economic activities through the formation of new firms
(spin-offs). In relation to the STPs in particular, Vedovello (1997) classifies linkages in
three main categories: informal, human resources and formal linkages (see Table 2-1),

reflecting also the possible different roles of STPs.
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Table 2-1 - Linkages between firms and public research and technology organisations

Informal linkages

Personal contact with university and academic staff

Access to specialised literature, access to university department research
Attendance of seminars and conferences

Access to university equipment

Attendance at general education programmes.

Human resources linkages
Involvement of students in projects
Recruitment of graduates

Recruitment of scientists and engineers
Formally organised training

Formal linkages

Engagement of academic staff for consultancy
Analysis and testing in university department
Research contracts

Joint research

Source : Vedovello (1997)

The way that the STPs contribute to their own development is not always clearly defined
and leads some scholars to refer to “the vagaries of spatial proximity and market forces”
(Kominos, 2002:89). Some researchers (Komninos, 1993; Vedovello, 1997; Phillimore,
1999) suggest that it is primarily the informal and human capital connections that are
expected to be promoted through the Parks’ proximity, resulting primarily from the
common use of Park facilities (libraries, meeting places) together with an element of
serendipity in the interaction of skilled employees and researchers that may lead to
knowledge exchanges. More formal interactions do not usually require such closeness and
could equally be developed with other PRTOs outside the Park space. It is the presence of
networking and intermediation mechanisms and the supportive financing tools that should
induce this cooperation rather than physical proximity per se. Still, based on the relational
proximity idea, it can be expected that the trust built through the informal linkages should

pave the way for more advanced/formal types of interactions.
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An important determining parameter for the development of linkages is the capacity of the
tenants and their motivations for locating inside the Park. Firms /activities with increased
innovative activity and absorptive capacity and high-quality PRTOs increase the
probability for these linkages to actually take place. In some STPs, the managers attempt
also to secure the development of this type of interaction by using pre-existing linkages or
the relevance of firms’ activities with the PRTOs as criteria for admission inside the Park

space (Komninos, 1993).

2.3.3.3 Supporting firm cooperation: towards the creation of the innovative milieu

Inter-firm linkages represent the second type of interaction expected to take place inside the
Parks’ space (Komninos, 1993; Phillimore, 1999). The literature tends to focus on the
innovation related partnerships and the evolved knowledge flows in order to assess the
possible added-value from the STP location. More generally, the geographical
concentration of firms may lead to a whole range of externalities that includes
easier/cheaper access to relevant/complementary inputs and specialised services inside the
Park space, increased information flows coming from the exchange of skilled labour,
exchange of information through the interaction of firms’ employees in the restaurants and
cafeterias of the Park or the observation and monitoring of the neighbouring firms’
activities. The development of information diffusion tools (printed or electronic) and the
organisation of meetings among Park tenants by the Parks’ managers are mechanisms to
foster such types of exchanges. The larger the size of the Park and the greater the number of
the tenants, the more probable the opportunities. In that respect, there is also a minimum
critical mass and the need for admission policies to focus on complementary activity areas

(Komninos, 1993).
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More formal types of cooperation such as joint participation in R&D and product
development projects, the development of joint ventures, subcontracting agreements or
participation in technology networks are also seen as part of the STPs’ role (Komninos,
1993; Phillimore, 1999). Again, such linkages do not rely on the proximity element,
although the concentration of innovation-intensive firms and the informal interactions
between them play a supportive role in their development. More critical though is the role
of the STPs’ management networking and technology transfer support mechanisms, the
liaison function of the management team, that identifies such opportunities, matches
tenants and solves possible obstacles such as the costs of coordination, limited experience,
intellectual property management or issues of trust. The STPs’ role in this respect is as a

skilled and honest broker (Gibb, 2007).

At the same time, though, the operation of the Parks is also expected to support the access
and integration of their tenants to broader business and technology networks; in some STPs
this applies to the local firms more generally (Komninos, 2002). The Parks’ high-tech
profile can, by itself, serve as a promotion/marketing asset for their tenants when seeking or
attracting non-local business and technology partners. More formally, though, the
integration/participation of the Park in national and European business and technology
support networks and the development of partnerships with other Parks can play this role.
The presence of brokering mechanisms has, in this respect, an important role especially for

small firms with limited own capacity and resources to develop own networking structures.

For all types of linkages and networking mentioned, but especially those related to
knowledge exchange, the tenants’ characteristics and interest is a clear precondition. As

suggested by Cohen and Levithal (1990), own innovation intensity means increased
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absorptive capacity and thus increased opportunities for cooperation and a greater capacity
to exploit external knowledge sources. The size and origin (local or non-local) of the firms
can also play an important role. Large firms and non-local subsidiary units may serve a
connector/gatekeeper role in the hub and spoke type of networks (Gibb, 2007) between the
Park and other local tenants, for example, the case of Nokia in Oulu Tecnopolis (Ylinenpaa,
2001). However, they may equally remain completely uninterested in interaction, either due
to the need to protect intellectual property and avoid knowledge spillovers, or as a result of
organisation structures that do not favour advanced local interactions such as that
documented for a long time in Sophia-Antipolis (Castells and Hall, 1994; Longhi, 1999).
Small specialised firms have a much higher propensity (and need) for access to external
resources and technological networking, but they also have fewer resources and a lower
capacity to develop and manage them. They thus have a greater need for active forms of

support.

When the STPs’ physical proximity, networking support mechanisms and strong public and
private knowledge and innovation come together through informal and formal linkages,
STPs should transform into innovation and synergy intensive environments that support the
firms’ innovative activities. It is not an instantaneous process. In the case of Sophia-
Antipolis, it took more than 25 years before such processes actually developed (Longhi,
1999) and required the managers to play a planning and coordination role (Castells and
Hall,1994). When they develop, agglomerations forces and knowledge spillovers embed
~ non-local firms inside the Park and the region, bring additional firms and entrepreneurs to
the space and lead to the creation of new firms that support the Parks’ physical expansion.
This last part is also critical for the Parks’ self-renewal and longer term growth (Koh et al.,

2005).
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2.3.3.4 NTBFs and the parks’ incubation function

Strongly related to the technology transfer processes, new high-technology based firms
(NTBFs) and the Parks’ incubation function are given particular attention in a large part of
the relevant literature (Monck et al., 1988; Westhead et al., 1994; Storey and Tether, 1998;
Lofsten and Lindel6f, 2002; Ferguson and Olofsson, 2004). For the so-called incubation-
led (Ylinenpaa, 2001) or technology-led (Kelessidis et al., 1999) Parks developed around
universities and research centres, they are the priority objectives integrating the promotion
of entrepreneurship with the exploitation of public research results, knowledge and

technology transfer and innovation diffusion to the market.

Following Phan (2005:7), the STPs’ incubation function may be summarised as “the
provision of the social environment, technological and organizational resources, and
managerial expertise for the transformation of a technology-based business idea into an
efficient economic organization”. A large part of the related literature focuses on the
“added-value” that the STPs are expected to bring to the survival and growth of new
technology based start-ups and spin-offs (Mian, 1996; Westhead and Batstone, 1998;
Westhead and Backstone, 1999; Siegel, et al., 2001; Colombo and Delmastro, 2002;
Lofsten and Lindelsf, 2002). Usually adopting a resource-based view of the firm, the STPs’
added-value is linked to the provision of the necessary resources (infrastructures, capital
and access to the park innovation milieu) and the related management and marketing

services that will support their survival and growth (Figure 2-1).
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Figure 2-1: STPs and the incubation process

STPs and technology incubators with flexible office space and specialised lab
infrastructures next to the PRTOs are seen as the natural home of university spin-offs,
providing a convenient location halfway between the academic and the outside world
(Charles and Howells, 1992). Infrastructure is only one part of the incubation function.
Business mentoring is particularly highlighted in relation to the creation ofacademic spin-
offs which are expected to have limited market and management experience (Ferguson and
Olofsson, 2004). The presence ofthe STP scientific base and the complementary activities
ofthe other firms within the Park can bring positive externalities and support networking
(Bollingtoft and Ulhoi, 2005). Support towards access to markets and customers is even
more critical for this type of firm, given their limited access to distribution networks and

the liability of their newness. The prestige ofthe Park and the screening process may thus
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provide legitimacy to new firms and operate as a positive social signalling mechanism

(Ferguson and Olofsson, 2004).

Above all, though, access to flexible forms of capital is considered to be the most critical
element (Aernouldt, 2004), particularly in relation to equity type schemes (venture capital,
seed funds) that also bring about pro-active and growth oriented strategies (Lindelof and
Lofsten, 2006). The STPs are connected with the correction of a market failure that comes
from the absence of a track record and the high-risk character of many NTBFs (Colombo
and Delmastro, 2002). Development of own venture capital schemes linked with the
location in the Park’s incubators is an indicator of a strong/advanced incubation function
(Kelessidis et al., 1999), although, in less than 10% of the existing schemes in 2002 in
Europe, the management team itself took an equity position (EC, 2002). Other
public/private sources of finance such as R&D grants and subsidy schemes of EU
programmes may still provide answers to the limitations that new firms face (Oakey and

Mukhtar, 1999; Siegel et al., 2001).

From the perspective of the STPs’ operation, the incubation function extends also to the
stages prior to the decision to create a new firm. It includes mechanisms for the
identification and selection of new ideas from the PRTOs research pool or the broader
community (e.g. liaison office procedures such as invention disclosure) and the provision
of training support and the necessary confidence to embark in a new venture creation for
interested researchers, students and individuals with information (Phan et al., 2005). It
concerns also the promotion of risk-taking and opportunity-exploiting attitudes among

individuals based on the promotion of success stories or training. STPs cannot be expected
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to change dominant cultures, but can act to increase the perceived opportunities and to

address/weaken some of the disincentives posed by the firms’ environment.

A rather unclear issue in the relevant literature is the definition of success in relation to the
STPs’ incubation function. The survival of new firms has been used in some cases as the
main measure (Ferguson and Olofsson, 2004). There is, however, an argument that life
support is an indication of failure, since incubators are a-priori designed to maintain or
increase life span (Phan et al., 2005). According to Aernoudt (2004), the STPs’ incubation
function should be to target the creation of high-growth oriented technology based firms.
“Gazelle” or “antelope” firms* are proposed as the prototype firm coming out of the STP
incubation process. Other studies focus on sales and employment growth as the main
indicator (Lofsten and Lindelsf, 2001; Colombo and Delmastro, 2002; Lofsten and
Lindelof, 2002). Furthermore, while the firms’ founders often focus on sales growth and
profitability as the prime objectives, the parks’ promoters may focus more on the total
number of new firms created and the number of new technologies exploited from these

firms, in which case their survival is — from their side - of greater priority.

The above considerations are connected with the admission and graduation policies applied
by STPs. Independent of the support provided by the STP, the type of
technology/knowledge involved, the skills and motivations of the founders and the broader
business/market prospects are strong determinants of possible future success (Monck et al.,

198'8; Westhead, 1997; Colombo and Delmastro, 2002). Pirnay (2003) suggests a linkage of

* Two definitions for ‘gazelle’ firm are provided: a firm that has reached a total of ten employees after two
years of operation or the firms up to five years old with more than 20% sales growth for three consecutive
years. An ‘antelope’ firm is a new firm that reaches a total of 20 employees after five years of operation
(Cieslik, 2007).
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the technology/knowledge involved (tacit or codified) and the activity type (product or
service) oriented with the firms’ market scope, growth prospects and capacity to access
finance. Firms based on tacit knowledge are connected with low profitability focus, no
growth orientation and limited willingness and no need/desire to use external finance and
share ownership: what is sometimes called a lifestyle type firm. Admission policies of
STPs may target specific type of firms that are considered of high-growth prospects or a
high-risk/high-return profile. Clarysse (2005) identified a wide range of incubation
strategies of various European PRTOs that led to different outcomes in terms of the
numbers of spin-offs and the growth prospects. Graduation policies based on gradually
increasing rent schemes, maximum periods of operation, assessment of the growth
prospects and the actual need for the Park support are often used to secure a high level of
firms’ turnover and to avoid transforming the incubators’ purpose into life support

mechanisms (Bergek and Norrman, 2007).

It should also Ee noted that, while university and research spin-offs or independent start-ups
are the focus of STPs’ promoters and of most of the STP literature, corporate spin-offs can
also play an important role in the creation and growth of new firms (L6fsten and Lindelof,
2005). Corporate spin-offs may be created from the parent firms as a result of restructuring
or diversification processes, as a result of joint ventures with other firms or from employees
leaving the parent company to exploit under-utilised ideas (Tiibke, 2004). As such projects
usually count on the support of the parent firms, the STPs’ incubation support is less
necessary. There is evidence that such spin-offs tend to have higher growth rates than the
academic ones (Lofsten and Lindelof, 2005). From the Parks’ perspective, though, their
creation is a strong indicator of synergies developing among the tenants and the dynamism

of the Park and offers support for its renewal and growth(Koh et al., 2005).
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2.3.4 STPs and regional development

STPs are above all, however, regional development projects (at least, those promoted from
the public sector are) and their promoters link their creation to a number of objectives.
These include the strengthening of the technological and innovative capacity of local
industry, the promotion of a culture of entrepreneurship and the creation of new firms and a
greater level of exploitation of the public sector research activity (Luger and Goldstein,
1991; Massey et al.,, 1992). Is also linked with the re-branding of regions and the
improvement of their image/profile in an attempt to attract new, higher value activities
(Massey et al., 1992; Shearmur and Doloreux, 2000). Employment creation in general,
especially in highly-skilled jobs, and the strengthening of regional economies’ new and
high-tech sector activities are also common expected benefits in the long term. In their most
ambitious form, the STPs are the starting point for the traﬂsformation of a regions’
production and innovation system, as suggested to be the case for Research Triangle Park
in North Carolina in the USA or for ZIRST Technopole in Grenoble, France (Sternberg,

1996).

Following Luger and Golstein (1991), there are two main theoretical bases used to examine
the mechanisms through which STPs support regional development’. The first sees Parks as
growth poles where development is based on an uneven concentration of innovative
activity and its subsequent diffusion. The second examines them as mechanisms promoting
and strengthening the existing indigenous capacity through the exploitation of existing local
resources. Connected with the second base is also the approach that is derived from the

territorial innovation model. The STPs are depicted as mechanisms that serve as

* In their book “Technology in the Garden” Luger and Goldstein use the term ‘Research Parks’, referring also
to Science and Technology Parks.
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institutional thickening of the respective regional systems (Landabaso, 1997; Cooke, 2001;

Capello and Morrison, 2005) to which they represent indispensable elements.

2.3.4.1 STPs and their role as regional growth poles

The growth pole view of the STP focuses on the attraction and operation of so called
propulsive activities inside the Parks’ space which can, through backward and forward
linkages with the broader economy and through the development of agglomeration forces,
diffuse innovative and economic activity from the centre (the park) outwards (Luger and

Goldstein, 1991).

Originally formulated by Perroux (1955), the growth pole theory suggests that investments
in specific critical propulsive industries should induce growth through the formation of
backward and forward linkages with the remaining economy. These propulsive industries
are characterised by fast growth and an increase of their activity can affect the economy
through linkages with the remaining sectors. Perroux’ proposal was, however, a theory of
economic growth and had no geographical/spatial reference. In later revisions of the theory
in the 60s and 70s, scholars (e.g. Kuklinski, 1972) gave the pole a more spatial character by
proposing that it represents the developing urban centres where economic activity is

concentrated and from where growth will be diffused to the periphery.

STPs are suggested as a revitalisation of the growth pole theory applied in a more modern
form (Benko, 2000). The large branch plants of the 1960s and 70s are replaced by the STP
innovation pole and the propulsive industries are specific high-tech sectors and/or activities
with potential impact on the broader economy. They refer to ICT, electronics or

biotechnology, but also other R&D activities and functions in high or low-tech industries
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that are the targets of the STPs (Luger and Goldstein,1991). The impact of the technology
diffusion and growth pole on the broader regions is expected to take place through
expansion of the existing local firms based on backward and forward linkages, through new
business formation in similar or complementary knowledge-intensive sectors seeking to
exploit increasing demand and market opportunities, or through the attraction of outside
firms seeking to take advantage of agglomeration forces and synergies. Additional
secondary economic impact is also expected through income multiplier effects from the
expenditures of employees of the poles’ firms. The region is likely to experience a net
increase in general employment and economic activity, particularly in the more
advanced/high-tech sectors. The final result is the restructuring/diversification of new

economy sectors and the diffusion of technology innovation through the supply chain.

The effectiveness of the STPs as growth poles rests on the assumption of a trickling down
(spread) effect that depends on the type of activities developed inside the Park. While the
theory itself does not provide any guidance, Luger and Goldstein (1991) suggest that the
growth pole activities should be in those technology areas/sectors that should lead to the

greatest multiplier and agglomeration effects for each region; they are thus context specific.

Origin, local or non-local, is an important issue in relation to the STPs’ growth pole
creation. The growth pole approach has been linked with exogenous development strategies
which, in the case of STPs, are translated to non-local origin (national and multinational)
R&D or other knowledge-intensive production and services activities (Luger and Goldstein,
1991). In this respect, STPs are connected with attempts to attract foreign direct investment
and restructuring/diversification policies, focusing on high value-added sectors (Castells

and Hall,1994). Luger and Goldstein (1991) indicate, however, that there is no reason why
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a growth pole strategy cannot be based on local-origin firms and activities. What is critical
is the presence of quality and quantity in such activities so that they generate levels of
demand that reach the threshold to develop the expected linkages and agglomeration forces

(Luger and Golstein, 1991:18).

2.3.4.2 STPs as mechanisms for supporting indigenous capacity

Against the growth pole view/approach, Luger and Goldstein (1991) suggest that STPs’
development strategy may also focus on strengthening and exploiting the existing

indigenous sources.

In this case, the role of the Parks is to promote entrepreneurship and support the creation of
new firms. The expected contribution to the regional economy is not employment creation
or the possible multiplier effects. Few NTBFs reach a size substantial enough to have such
a sizeable impact on the economy. More important is the expected technological dynamism
of NTBFs: their capacity to identify new technologies and business opportunities and the
entrepreneurial drive to bring them to the market (Fontes and Coombs, 2001). They serve
as a technology transfer and strengthening function for the economy by using knowledge
and technology developed internally or by adopting technology acquired from external
sources. They may also hold a Schumpeterian creative destruction role by challenging
established companies and existing technologies and strengthening the level of competition
in the market. Entrepreneurialism and entrepreneurial capital, the opportunity-seeking
attitude and the willingness to make profits through risk-taking, are important assets to a
region’s economic growth (Armstrong, 2000). An STP’s success is linked not only to the

actual number of NTBFs created, but also to their role as demonstration projects supporting
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a change towards a more positive attitude towards risk-based entrepreneurship (Monck et

al., 1988).

According to Luger and Goldstein (1991), the STP’s success depends on the presence of a
significant local knowledge base from where new ideas and entrepreneurial projects can
develop. It is also linked to the presence of economic conditions and technology oriented
markets supporting the growth of the start-ups. Access to markets and customers at broader
special scales can also support the NTBFs growth. Again, the question from the regional
development perspective is the extent to which they will be linked with the local economy

to bring about any of the above described benefits.

The Parks’ indigenous support role goes beyond the NTBFs’ creation and includes the
intangible support mechanisms developed in the Parks that can serve beyond the limited
Park space. By exploiting the presence of a supportive internal base and/or access to public
funds that the local producer services firms may not have the capacity to develop
(Komninos, 2002; Smedlund, 2005), the Parks’ real technology and networking services
may extend beyond the Parks’ space. They should support the local firms’ capacity to
participate in technology networks and access to knowledge, develop their own R&D
activity or adopt technologies and knowledge developed elsewhere, strengthening their

innovative capacity and increasing their productivity levels (Hassink, 1996).

2.3.4.3 STPs’ role in the regions’ innovation systems

Beyond the endogenous versus exogenous dichotomy of the two views, STPs are in many
instances referred to as potential key mechanisms in the operation of the regional

innovation systems. Landabaso (1997) refers to Parks as interfaces between the local
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demand for technology and its supply: local or external. The tenants’ operations and the
linkages developed make the process of innovation more coherent and integrated and their
linkages with industry support its transfer and diffusion. Capello and Morrison (2005) refer
to STPs as networking agents, intermediaries or brokers that support collective learning
processes. The focus is mainly on the STPs’ intangible mechanisms and processes and the
promotion of the tenants’ and local firms’ local and non-local linkages. Coordination of
local cooperation networks and integration of knowledge and technology from outside
through networking with other STPs and organisations are functions that strengthen the
regional institutional base (Cooke, 2001). Based on the increasing presense and role of
global technological collaborations in the creation of innovation, Acrhibugi and lammarino
(1999) refer to STPs as infrastructures to support techno-collaborations and the
participation of local firms into this form of international cooperation which leads to

learning and innovation.

Finally, STPs are linked to the formation of regional governance structures, the building of
public-private partnerships and broader coalitions that are critical in the effective operation
of innovation systems (Geenhuizen and Soetanto,2008; Komninos, 1993). The projects are
high-profile, their connection with technology and innovation based development strategies
are of regional relevance and the possible participation of almost all relevant public and
private actors can serve as platforms for the formation of broader coalitions. The STPs’
creation and operation is seen as an opportunity for the adoption of associative, consultative
and inclusive governance and policy approaches based on the simultaneous presence of
public governments, universities and the private sector (industry) in the Parks’ management

teams.
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2.3.4.4 Converging development models

STPs’ role and impact on regions’ economic and technological development can take place
through various pathways and mechanisms. The growth pole innovation diffusion role and
an indigenous support role strengthen the regional innovation system and reflect regional
development theories that focus on different mechanisms of the Parks’ operation; however,
this is only a schematic dichotomy. In most Parks, the diffusion function through the
backward and forward linkages goes hand-in-hand with the promotion of entrepreneurship
activities and the strengthening of local firms’ technological capacity. NTBFs can serve as
the linkage and diffusion mechanism between the foreign firms and the local economy,
while the strengthening of the local firms’ capacity or the development of support services
to form a more institutionally thick environment represent important attraction parameters
for foreign firms. While Parks usually start by focusing on one strategy, as they evolve they
tend to pursue them all. The large French STPs focused initially on the attraction of high-
tech activities created after some time, incuBators and support services to assist local
indigenous capacity (Longhi, 1999). Many UK incubation and technology-transfer focused
Science Parks moved towards larger establishments to attract non-local high tech firms
(Komninos,1993). From the regional development perspective, what is important is the
extent to which the high-tech activities that should operate and develop inside the STPs,
irrespective of their origin, become integrated into the broader regional environment,
diffuse the developed knowledge, technology and innovation and strengthen the operation

of the regional innovation system.

2.4 Empirical evidence and criticism of the STP

Against the theoretical propositions linked to the STPs’ operation and the objectives stated
by policy makers and Park promoters, a constantly increasing empirical body of literature
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has attempted to test some of the assumptions of the STP model and assess the Parks’
actual added value. Single STP case studies combining qualitative and quantitative data,
comparative analyses of two or more STPs with different Park structures and cross-section
analyses from a large population of STPs based on broadly available data or surveys have
been used by researchers. .Firm-level studies (micro level) examine the added-value derived
from operating in a Park. Studies focusing on STPs (meso level) examine their viability and
growth and whether they have achieved the objectives set by the promoters. Regional level
(macro) assessments focus on the broader impact on the region. In relation to their location,
studies following the advancement of STPs in developed countries and advanced
economies (primarily the United States and Western Europe) represent the majority,

although increasingly there is work on less developed countries and regions.

This body of literature is reviewed here (see also the summary table in Appendix 1 — STPs
evaluation literature), focusing on the STPs’ proposed functions and regional development
role. The objective is to shed light on the actual results of the STP model, against the
general hypotheses, to identify points of criticism of the STP model and to discuss

methodological issues related to the analysis and evaluation of STPs.

2.4.1 STPs’ technological and innovation intensity

The actual high-tech character of the the STPs and their residents was one of the first
criteria used to examine whether STPs actually respond to their described model.
Workforce quality (levels of education), types of activities developed inside the Park, R&D
inputs and subjective assessments of the developed technology’s cutting-edge character are
used to scan the activities developed in the STPs. In many studies, the benchmark used is

off-park firms in similar sectors. The majority of the existing literature (Monck et al., 1988; -
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Massey et al., 1992;Westhead, 1997; Colombo and Delmastro, 2002) supports a general
high-technology character of the STPs firms, based on a combination of high-tech sectors,
focus on more advanced functions, higher than average skilled employees and R&D
expenditure levels. It is suggested, however, that rather than representing leading-edge or
state-of the-art activities, STP firms are more often innovation adopters or incremental
innovators (Monck et al., 1988; Massey et al., 1992). What is also less evident, when other
parameters are controlled for, is the presence of higher-than-average levels of innovative
activity, counted either as patent applications or as-new product launches (Monck et al.,
1988; Westhead et al., 1994; Léfsten and Lindeldf, 2001; Lofsten and Lindelof, 2005). The
conclusion reached by Massey et al. (1992) is that only a minority of firms fulfil the

expectations generated by the popular conceptualisation of STPs.

While the majority of the studies focus on the NTBFs, there is less evidence on the
activities of the non-local origin subsidiary units. In the high-profile cases of Sophia-
Antipolis, Hsinchu Science-based Industrial Park (Castells and Hall, 1994), Cambridge
Science Park (Massey et al., 1992) or Research Triangle park (Luger and Goldstein, 1991),
non-local (mainly national) firms present the majority of tenants and appear to abide by a
high-level benchmark with high-shares of R&D activity. The study of the French
Technopoles from Chorda (1996) suggests that, with few exceptions, the majority of the
Parks have not managed to attract many firms with knowledge intensive activities and
have, in many cases, relaxed their criteria by accepting firms with no real R&D activity. In
the Singapore Science Park, less than 40% had some type of R&D activity inside the Park
(Phillips and Yeung, 2003) with many more being simple sales or production units. Local
origin firms were, on average, more active. As suggested by Chorda(1996), not many

multinationals are interested in creating off-shore R&D units. In a constantly increasing

76



population of STPs and offered space, it becomes more and more difficult to base the

Parks’ high-tech foundation on such a strategy.

2.4.2 Supporting technology transfer, networks and synergies

Much greater criticism of the STP model comes, however, in relation to the development of
linkages and technological cooperation. Technology transfer from PRTOs to Park firms has
been the element most often examined, while recent studies have also looked into inter-firm
networks. In some cases, the role of the Parks’ tangible and intangible mechanisms was
explicitly assessed through tenants’ surveys, while in others it was derived through the

comparison with off-park tenants.

Among the identified studies, only Lindel6f and Léfsten (2004) and Lofsten and Lindelsf
(2002) in Sweden and Colombo and Delmastro (2002) in Italy provide positive conclusions
in relation to the development of R-I linkages. On the contrary, the broadly cited work of
Massey et al. (1992) in the UK science Parks identifies only limited formal linkages which
are based on pre-existing linkages and offer no indication of the STP location playing any
role. Prior personal or professional relationships appear to be behind such linkages rather
than Park proximity or its support structures. Monck et al.’s study (1988) of park firms ,
comparing with an a similar off-park sample of firms , also did not identify a higher level
of connection with the Park PRTOs for the Park tenants. Concerning formal linkages, the
studies of Van Dierdonck and Debackere (1991) on a group of Belgian and Dutch Parks
and of Phillimore (1999) in Australia reveal that Parks’ firms tend to have more
connections with non-park PRTOs and conclude that the Park’s location does not play any
particular role in the development of such linkages. Some studies (Westhead et al., 1994;

Vedovello, 2000) point out that, while formal links were not particularly developed,

77



informal personal and information related connections were indeed more common. What
was questioned, though, was the actual role of the Parks® managers and the other intangible

mechanisms in supporting formal cooperation.

Less extensive has been the analysis of inter-firm connections and the STPs’ role. The
scholars that have looked into this part of the STP operation (Longhi and Quere, 1997,
Phillimore, 1999; Bakouros et al., 2002; Miki, 2002) offer even less supportive evidence.
Linkages between firms are rather uncommon, with most of them focusing on external
linkages and seeing limited scope for cooperation. Joseph (1989) also points to the negative
attitude of non-local firms, which are mainly interested in the Parks’ property dimension or,
as found in Sophia-Antipolis (Castells and Hall, 1994; Longhi, 1999), wish to protect their
intellectual property rights. Johannisson’s (1994) comparison of Ideon Science Park with
Anderstorp Industrial District (Sweden) sheds light on the capacity of STPs to reproduce
the social ties and synergies of Industrial Districts. Their conclusion was that Park-based
firms did not develop social linkages and the connections were of an ad-hoc character.
Entrepreneurs and small firms approached their location as a “shopping mall” of
competences and services, while the bigger firms communicate and connect even less, as
they do not see the need for most of the specialised services. While the above results are
not negative in terms of the presence of some form of added-value, they reveal that the
development of the “Technopolitan culture” is a much more difficult, if not at all feasible,

task.

In most of the above studies, there is a clear difficulty in identifying the actual contribution
of the STPs in the development of linkages, knowledge and technology transfer. Physical

proximity appeared in very few cases to be particularly relevant, especially in relation to
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more formal types of linkages which were either absent or developed in parallel in multiple
directions driven by parameters related to firms’ characteristics and relational proximity.
When relevant and competent tenants are indeed present, linkages will develop inside the
Park as they would develop outside and there is nothing particularly special about the
Parks’ location (Van Dierdonck et al., 1991). What is also clearly shown is the failure of
many Parks’ intangible mechanisms to promote coordination and networking. Most studies
(Monck et al., 1988; Hauschildt and Steinkuhler, 1994; Miki, 2002; Chan and Lau, 2005)
show that large numbers of firms are either indifferent (they do not use them or do not
know they exist) or unsatisfied with the quality of the services and the expertise of the

management teams.

Overall, the existing evidence casts doubt on the STPs’ technology transfer and linkages
promotion role. Adopting a positive view, Komninos (Komninos,1993; 2002) proposes that
the necessary intangible coordination support mechanisms are not properly developed.
More critical views suggest that the STPs model is rather obsolete or irrelevant in a period
where linkages and interfaces at multiple scales are necessary and where information and
communication technologies ease connections and interaction (Van Dierdonck et al., 1991).
What remains for the Parks is their high profile address and possible economies of scale in

the development and/or use of some supportive/relevant inputs and services.

2.4.3 NTBFs creation and the Parks’ “added-value”

Similar to the development of Parks’ linkages, and in most cases strongly linked with that,
has been the assessment of the STPs’ supportive role in the creation and growth of NTBFs,
The typical approach to identify the STPs’ added-value is to examine the NTBFs’ survival

rates and employment, sales and profitability growth (Monck et al., 1988; Westhead et al.,
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1994; Lofsten and Lindel6f, 2001; Colombo and Delmastro, 2002; Ferguson and Olofsson,
2004) in comparison to similar profile off-park firms in order identify the additional effect
of the STPs. A number of studies also look into the STPs’ innovation creation supportive
role and examine the firms’ R&D productivity, namely the transformation of R&D inputs
into outputs such as patents or new product launches (Monck et al., 1988; Felsenstein,

1994; Lofsten and Lindelof, 2001; Siegel et al., 2003).

The results confirm the STPs’ location has a positive role in firms’ survival, but much
fewer studies show a real contribution in achieving higher than average growth rates or
innovation performance. These depend, in all cases, much more on the firms’ own
characteristics i.e. the founders’ skills, work experience and general proactive character
(Felsenstein, 1994; Colombo and Delmastro, 2002). When controlling for these elements,
on-park and off-park samples are rarely found to be significantly different. The added-value
of the Parks is most often associated with the real-estate element (facilities and quality
infrastructure) and/or the image/profile of the Parks’ address (Ferguson and Olofsson,
2004). Intangible elements such as support services or proximity to other firms and PRTOs
are not often mentioned (Westhead and Batstone, 1998) and the idea that the Parks are
seedbeds of creativity and entrepreneurship is not supported. On the contrary, the
combination of higher than average skills among the Parks’ tenants and the priority given
to the Park profile led Felsenstein (1994) to conclude that STPs operate more as enclaves of
innovative activity. They attract skilled entrepreneurs to their space based on the prestige

element, but do not add to their innovative performance nor to the development of linkages.
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2.4.4 STPs and regional development

Against the rather wide range of studies examining the STPs’ internal space and their
added-value to their tenants, a smaller part of the literature examines the STPs’ impact on
regional development. Few scholars have used cross-section analyses to examine the
possible connection between the presence of an STP in a region with regional development.
Luger and Goldstein (1991) examine general employment creation at a U.S. county level,
Doloreux (2002) and Mcdonald (2004) focus on high-tech employment creation, Appold
(2004) on the attraction of R&D labs and Wallsten (2003) on the attraction of venture
capital as a proxy for the promotion of entrepreneurship. All these studies conclude against
any causal linkage between the presence of a Park and growth in any of the above
indicators. On the contrary, they suggest a strong selection bias. STPs develop and succeed

in areas with increased levels of high-tech activity, rather than play a role in their creation.

In parallel, detailed case studies have attempted to quantify the economic impact of STPs in
specific regions. Luger and Goldstein’s (1991) study followed the traditional evaluation
scheme for spatial investments focusing on direct, indirect and derived impacts. Positive
employment impacts were found to depend on the size of the Park itself and on the type of
activities. Given the focus of the Research Triangle Park in North Carolina on non-local
firms, the net economic and employment effect was sizeable (over 24% of total new
employment created in 40 years). In the incubation-led Utah Park, the economic and
employment effects were smaller (1.8% of total new employment created in 20 years) as
most of the Park’s firms/entrepreneurs were of local origin and would operate in the region
even without the Park. In both cases, though, beyond the immediate space surrounding the
Park, the impacts at broader levels were still limited (Luger and Goldstein, 1991). Luger

and Goldstein (1991) also® give limited information on the type of linkages developed
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between the Parks’ tenants and the broader regional environment, an element critical to the

operation of Parks as growth poles and/or innovation diffusion mechanisms.

Other available studies show a case-specific character of the STP projects. Shin (2000)
refers to a successful case in Korea (STP of Taejon) where the linkages with firms,
institutions and the organisations present in the region gradually embedded the Park’s
operation in the locality. The main force was the availability and use of local employment,
which gradually increased the embeddedness of the Park’s tenants. Positive examples
stated were the Technopolis of Oulu in Finland or the Mjardevi Science Park in Link6ping,
Sweden (Cooke, 2001), based on the important supplier linkages of the local firms with the
Parks’ large companies (Nokia and Ericsson) and the increasing numbers of start-ups and
spin-offs. On the contrary, Chorda’s (1996) analysis of French Technopoles and Phillips’
(2003) examination of Singapore Science Park found that most tenants had limited
interactions with regional firms and maintained their connections with parent firms or other

partners outside the region/country.

There are not many studies available nor any benchmark against which to assess STPs’
performance. What is clear, though, is that very different results are obtained from similar
structures, depending on the tenants’ own characteristics and their compatibility with the

broader context.

2.4.5 Conclusion

The empirical evidence reveals a rather negative picture concerning the Parks’ actual
success in all three levels of analysis: their tenants, their own operation and their impact on

the respective regions. Despite the presence of success, failure or partial failure tends to be
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more common. STPs are particularly ineffective in the development of linkages,
interactions and technology transfer and the expected/described causal mechanisms of
theory appear rather absent. The added value for the Park tenants is rarely connected with
the development of knowledge spillovers and seedbed environments, limiting their benefits
to the quality high-profile infrastructure or a more efficient provision of resources and
services. As regional development tools, the evidence shows that STPs do not bring radical
transformation in most local/regional economies, as the expected linkages and

agglomeration forces with the local economies remain, in some cases, absent.

2.5 Parameters of STPs’ success

An important part of the literature focuses on identifying relevant success
factors/parameters. Based on a combination of the Parks’ theoretical analysis and the
existing evidence from case studies, scholars (Castells and Hall, 1994; Nijkamp et al.,
1994; Ylinenpaa, 2001; Koh et al., 2005) and practitioners (UKSPA et al., 1990; Sani,
2002) identify a number of relevant/important parameters. Most of them have already been
mentioned and the following section brings them together and illustrates the way they may

impact upon the Parks’ operation.

2.5.1 Parks’ ownership and organisation structure

STPs are very often created through the collaboration of more than one set of partners
(Broadhurst et al., 1993; Kelessidis et al., 1999). Local, regional or national governments or
development agencies, universities of research and technology centres and private sector
partners (companies, consortia or associations, banks and real-estate developers) (Grayson,
1993; Nijkamp et al., 1994) can be brought together in various organisational and

ownership schemes. Most often the partnership takes the form of a new separate entity,
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usually a Science Park management company, but it may also be in the form of
loose/flexible cooperation such as joint ventures where partners maintain separate
responsibility for the different functions (Grayson, 1993) or other hybrid versions
(Broadhurst et al., 1993). The presence of multiple partners can have an important impact
on the Parks’ operation and development and objectives, even if the promoters and main

investors tend to maintain their controlling role (Bigliardi et al., 2006).

From the positive side, the participation of more than one partner can bring necessary
additional resources and increase the projects’ legitimacy and support from the wider
community (Luger and Goldstein, 1991). However, it may also bring competing or
diverging interests and priorities. Public sector investors/governments usually have broader
economic and technological development objectives, while private developers/investors
may be iﬂterested only in the property development. Central governments are likely to
focus on activities supporting national competitiveness and avoid duplicate efforts inside
the country, while regional/local governments may put priority on the regional
development level (Nijkamp et al., 1994; Kang, 2004). University/research centres tend to
give priority to increasing income for the university (Nijkamp et al., 1994) and do not
show interest in supporting activities with no direct benefit. Phan et al. (2005) suggest a
possible “principal-principal” agency problem where opportunistic behaviors of participant
stakeholders and parochial interests impede or nullify the more general development goals
and objectives. Furthermore, even when the Parks are created from a single entity, local
stakeholders such as the business community or other research organisations may attempt
to take an interest. It is thus important that harmonious working relationships, agreement
and commitment to specific set objectives are present. An appropriate governance structure

should be able to accommodate potential conflicts (Nijkamp et al., 1994).
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2.5.2 STPs management and implementation capacity

The management needs to be professional and effectively organised (Broadhurst et al.,
1993). Irrespective of the specific structure selected by its promoters, the management
team needs to have the resources and competencies to implement defined strategies, to
effectively organise and coordinate the Park’s operation and to develop the relevant
mechanisms (Souitaris and Daskalopoulos, 2000). Ineffective non-professional
management structures can undermine the interest or willingness of tenants and other firms
to use the Park mechanisms and reduce the capacity to organise and coordinate the Park’s
operation. Cabral (1998) makes reference to the Park manager/director, the so called
“Mr/Ms Science Park”, as a person with a high level of recognition, perceived as
embodying the interface of academia and industry and with linkages inside and outside the
region. Pierre Laffite in Sophia-Antipolis or Frederick Terman in Stanford Science park are
examples (Castells and Hall, 1994) illustrating the positive role that such individuals can

play in the Parks’ success.

2.5.3 Property and infrastructure

Whether referring to large plots or to smaller incubator spaces, the property element is
always a critical part of the Parks’ operation. The quality of the infrastructure, the high-tech
design and the location advantages inside the region are all relevant for the attraction of
new tenants (Monck et al., 1988; Massey et al., 1992; Grayson, 1993; Komninos, 1993;
Nijkamp et al., 1994; Westhead et al., 1994). Depending on the target group and level of
demand, the balance between plots for large firms and office spaces for small units is
important in determining the occupancy and activity growth rates. It also defines the
capacity to create a minimum critical mass and, thus, the opportunities/probabilities for the
formation of linkages and synergies (Komninos, 1993). Parks’ location in central, semi-
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urban or more distant greenfield spaces balance the flexibility in terms of building density

and size of investment with the proximity to other firms and services.

The extensive focus on high-quality infrastructure and facilities can, however, operate
against the Parks’ success. The need to fill the Park space absorbs the managers’ focus to
the detriment of the coordination and organisation activities (Komninos, 2002). High
maintenance costs or a location with a high land price can create pressure to relax the
admission criteria if initial demand for space from high-tech activities is not as expected.
Parks’ managers and promoters should be able to support the initial infrastructure
investment with the necessary additional resources and maintain a long-term approach

(Nijkamp et al., 1994).

2.5.4 Finance

Finance refers here to both the STPs’ construction and operation as well as to the presence
of the necessary financial resources for the Parks’ tenants. For the STP general operation,
the high cost of the Parks’ facilities, construction and maintenance, the possible long
gestation periods and the high costs for the development of some of the intangible services
require financial instruments of a patient and on-going character. In the long term,
successful Parks may count on the expected cross-financing of these intangible services
from rents, income from the sale of plots and an increase in land value (Komninos, 2002).
However, this cannot take place in the initial stages of the STPs’ operation. Securing the
viability of these operations through the necessary financial schemes is important and
public/government funding allows for a longer term perspective and support for their

development (Nijkamp et al., 1994).
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From the firms’ perspective, the presence of appropriate financial support schemes is
necessary. In their absence, the Park loses part of its attractive capacity and an important
tool for facilitating knowledge flows and innovation creation. Equity support schemes with
participation of the STPs in the tenants’ capital are suggested as the most appropriate form
when it comes to the creation of new firms (Kelessidis et al., 1999). Nevertheless, the
presence of other internal mechanisms or direct access to public and private financial
sources that support R&D activity or partnerships development can prove equally important
(Komninos, 1993). The role of the Parks’ management is then to support the access to such

mechanisms.

2.5.5 Anchor-tenant(s) and their role

While not a design element of the Parks’ operation, the presence of large players with a
strong knowledge base and R&D activity, so called anchor or flagship tenants, can serve as
an attraction mechanism for other firms and may contribute in building the Parks’
innovative environment through various forms of linkages with firms or the creation of
spin-offs (Markusen,1999: p.278). The examples of IBM in Research Triangle Park
(Goldstein and Luger, 1991) and Sophia-Antipolis (Longhi, 1999), Nokia in Oulu
Technopolis in Finland (Ylinenpaa, 2001) and Eriksson in Link6ping Technopolis have
already been mentioned. A similar role/function is in some cases assumed by the
universities or research centres with increased R&D capacity and entrepreneurial character

such as the case of Daeduck Science Park in South Korea (Shin, 1999).

However, not all flagship tenants can play such a supportive role. High profile
multinational firms may maintain closed-doors policies in order to protect their intellectual

property (Longhi and Quere, 1997), while some universities and research organisations
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may be constrained by rigid government bureaucracies not allowing much interaction, may
focus exclusively on blue-sky research or may simply be teaching universities with very
limited R&D activity (Castells and Hall, 1994). The selection of the flagship tenants should
thus not only be a matter of image or size of initial investment, but should also examine the
activities brought into the Park and their potential to develop longer-term linkages and

externalities.

2.5.6 Conclusion

The above parameters can assume positive or negative and a lesser or greater role in each
STP and, in most cases, they are strongly inter-related. Promoters’ objectives and
organisation structures can affect both the type of Park design and strategy as well as the
management team operation. The same applies to the Park property and the attraction
capacity of the Park and the pressure of investment costs. Access to finance, especially of a
long term character, plays a determinant role in all the above, but this depends again on the
commitment of promoters and their effective use by the Park management. When all are

properly coordinated, they can form a supportive base for the Parks’ operation and success.

2.6 The role of the regional context : implications for STPs in lagging
regions

Besides the internal elements/parameters of the Parks, the broader context of where the

STPs are created and operate has also been made evident. It is linked to the definition of the

STPs priorities, a supportive institutional framework in relation to technology transfer,

cooperation and entrepreneurship, the availability of local resources to attract into the Park

and a home market to support the NTBFs growth. Nijkamp et al. (1994) provide a list of

economic, social and environmental factors (Table 2-2) that are seen as important to
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support the Parks’ viability and Souitaris and Daskalopoulos(2000) use a PEST (Political,
Economic, Social, Technological) analysis of the macro-environment to examine the

impact on the operation of STPs.

Table 2-2 - External success factors of Science and Technology Parks

Economic factors Social factors Environmental factors
Risk capital Local support groups Desirable living environment
Skilled labour force Entrepreneurial spirit

Related industries

Infrastructure

Source : Nijkamp (1994,p.242)

Luger and Goldstein’s (1991) analysis of STPs in the U.S. reveals that Parks have greater

possibilities of success in large urban centres with significant market demand, labour

supply, business services and high concentrations of manufacturing activity. Small

metropolitan areas may prove to be successful locations for STPs provided there is a major

research university or public research centre located in the area that can attract companies

in the region. They propose a number of regional environment parameters as fundamental

for any STP operation:

e presence of a significant market for the NTBFs product and availability of customers
and suppliers

e presence of a university with related research activity to the Park tenants that is also the
source of qualified local labour

e supportive broader business community that integrates the Parks’ firms’ operation in
the regional network rather than considering them as competitors

e competent state/local governments in the region that, besides the provision of finance
for the park infrastructure, develop other complementary measures and, more generally,

a supportive innovation framework
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2.6.1 The lagging regions of Southern Europe as a context for STPs creation

Against the above identified parameters of STPs’ success, lagging regions of Southern
Europe (regions under Objective 1 status® in Greece, Italy, Spain and Portugal) represent
important obstacles and constraints for STPs. Despite variations, they share common
elements in relation to their broader socio-economic model and the limited role that
innovation activity and creation have played in their development history. They face
increased pressures as a result of both the European integration and broader globalisation
forces and find themselves in a rather ambiguous position. On the one hand, the low-cost
strategies in traditional industries that characterised their development model in earlier
periods are no longer viable due to competition from countries with much lower labour
costs (e.g. Central and Eastern Europe countries, China, India). On the other hand, they
cannot compete in high technology sectors and activities with the more advanced regions
with a strong and accumulated technological and innovative capacity. Boosting the
innovative capability of existing industries and restructuring their economies towards more
knowledge-intensive activities is considered to be the only way forwards (Komninos,

2002).

Examining in more detail some of the characteristics of the Southern Europe lagging
regions, low GDP levels per capita (<75% of EU average) represent only one, and not the
most striking, difference from the core, more advanced regions of Europe. Their
weaknesses as compared with the more advanced regions are much more stark in relation to

critical elements of their innovation systems (see also Figure 2-2):

§ Regions with GDP/capita levels below 75% of EU average.
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m Total R&D expenditure in all cases is less than 1% of the regional GDP (average of
EU1S5 countries in 2005 was 1.89%)

m Private sector share of R&D activity is, with few exceptions, below 40% of the total
(EU 15 average in 2005 64%)

m Shares of R&D personnel from the total active population are less than 0.78%, much
below the EU 15 average of 1.46% in 2005

m With few exceptions, the percentage ofactive population with tertiary education is less
than 15% (EU15 average in 2002: 22%)

m Patent application levels are, with only a few exceptions, not more than 15 per million

inhabitants, in comparison to 135.6/million inhabitants of EU15 in 2003
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Source : EC(2003) and Eurostat(2005b)

Figure 2-2: Southern Europe 40 lagging regions’ innovation indicators - comparison with
EU1S5 average (EU15=100)
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Similarly, the economic structure of the great majority of lagging regions is not supportive

of development of innovation, since:

* manufacturing activities are limited in size — small agglomerations — and are
concentrated in traditional, low-technology sectors that invest limited resources in R&D
and innovation creation. High and medium-high technology sectors have limited shares
(employment in those sectors in 2002 ranged from 0% to 6% while the EU average was
7.41%)

» services sectors are dominated by commercial activities and other non-knowledge
intensive activities. The share of high-tech services in 2002 was below 1.5% in almost
all cases in comparison to 3.57% in EU15

» there is a predominance of small and medium size enterprises with very few large local
companies with the internal capacity/resources to invest in innovative activities and a

very large number of very small firms (Oughton et al., 2002)

The above elements are connected with rather problematic institutional settings, ill-
equipped to generate and disseminate new practices and to promote innovative activity and
networking (Morgan and Nauwelaers, 1994). Uncertain markets and regulative
environments for a long period lead to a dominance of short-term strategies with low
propensity for investment in innovation and knowledge creation and for the development of
long-term cooperation and partnerships. Tsipouri and Gaudenzi (1998) point to an inherent
anti-agglomeration and anti-cooperation attitude that is the result of negative local
conventions and working environments (no competent partners, distorted markets and no
appropriate market regulation) and firms’ organisational limitations. Instead of addressing
the uncertainties of volatile markets and of innovative processes, as is the case in advanced

economies, local cooperation is seen as increasing the level of uncertainty. Similarly or
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more problematic is the connection and interaction between the science system (to the
extent that this exists) and the private sector. In most cases, public R&D appears to be
unrelated to the needs of local and traditional industry. As a result, investments in public
R&D activity tend to become residual from the point of view of innovation creation and
development having a much smaller impact in the creation of innovation and economic
growth than is seen in the core regions (Landabaso, 1997). Lagging regions are
characterised as innovation averse societies (Rodriguez-Pose, 1999) with limited capacity
to transform R&D activity and knowledge creation into innovation outputs and to achieve

higher levels of economic growth.

In the policy sphere, lagging regions are characterised by inappropriate frameworks and
policy delivery systems and a lack of understanding of the innovation process in order to
design effective policies (Landabaso, 1997). The inflow of financial support from the EU
structural funds, in many cases, remains under-exploited or is ultimately directed to more
traditional measures (Tsipouri and Gaudenzi, 1998). Limited credibility and competence of
the regional authorities and the opportunistic behaviours and short-term views of the
private sector affect the ability to build consensus and to formulate common long-term

development strategies.

It is clear that lagging regions pose important obstacles to most parts of the STPs’ operation
(see Table 2-3). The weak R&D and innovative activity of local firms and PRTOs and a
limited/weak labour market are not supportive for the attraction of multinational firms’
R&D and other knowledge intensive activities. As a result, integration of non-local
activities and the development of the backward and forward linkages is much more

difficult. Similarly, in relation to the NTBFs creation, there is no significant pool of new
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ideas (due to a low level of R&D and activity and skilled personnel) for the development of

entrepreneurship, nor a supportive home market for the firms’ growth.

Limited internal R&D activity and focus on the embodied technology of the traditional

sector firms also means low absorptive and relational capacity and limited genuine demand

for the Parks’ technology and innovation services. The possibility of STPs forming local

cooperation and collective learning processes is seen as problematic; the necessary effort is

harder and longer and the results even more unclear (Capello and Morrison, 2005).

Table 2-3: Lagging regions’ obstacles to STPs’ operation and success

STPs’ operations/functions

Potential obstacles from lagging regions’ environment

Concentration/attraction of
high-tech activities

Limited home market, peripheral location not attractive to foreign firms
Absence of necessary business services

No/few firms and PRTOs with strong innovative capacity to create
agglomeration benefits

Relatively weak capacity of local public research organisations

Absence of skilled labour

Promote R-I cooperation

Limited number of firms with own R&D activity — absorptive capacity
Low relevance of public R&D with market

No experience of cooperation — no relational capacity

Focus of firms on codified knowledge and embodied technology — latent
demand for innovation

Promote inter-firm
cooperation and networks

Limited number of firms with own R&D activity — absorptive capacity
Priority on import of embodied technology

No experience of cooperation — no relational capacity

Opportunistic behaviours and limited trust — dominance of arms-length
relationships

Support NTBFs creation
and growth

Limited knowledge base for the development of a pool of ideas
Risk-averse and short-term opportunistic attitudes — focus on commerce
Absence of entrepreneurial skills

Limited and not sophisticated market — no demand

Develop advanced support
services

Latent and/or limited demand for technology services
No local expertise for the provision of technology transfer services
No priority or experience from state/authorities and other local institutions

Create economic and
employment impacts

No competent/relevant local firms to develop backward and forward linkages
— leakages expected outside

Absence of business services and small market size limit agglomeration
forces

Diffuse knowledge and
innovation in region

No competent/relevant local firms to develop backward and forward linkages
Dominance of arm’s length relationships with no knowledge and technology
exchange

Limited demand for technology

Support
partnerships/association
among regional players

Competitive and individualistic attitudes
Public-private dissension
No capacity to formulate and support development strategies

Source: Own elaboration
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Based on the above, a number of scholars conclude that STPs should simply be avoided in
the lagging regions’ context. Tsipouri (1998) and Hilpert (1991) suggest that the
development of both large scale STPs (Technopoles) or even smaller STPs in less favoured
regions are not viable projects, require much more public support that elsewhere and have
unclear expected results. The transferability of the STPs model, proposed as a possible
success in few high-profile cases and regions even though not working in many others, is
regarded as limited. Even if the parks do develop some form of innovative activity, based
on the attraction of few high tech firms or the location of a high quality research centre,
they are expected to remain disconnected from the regional environment, becoming
cathedrals in the desert(Tsipouri, 1998b). External linkages based on broader business and
technology networks are expected to dominate (Storper, 1998; Benko, 2000) against the
local connections and processes of collective learning. Such negative conclusions are
supported by the studies of Luger and Goldstein(1991) and Massey et al.(1992) that
compared STPs in more and less advanced/dynamic regions in the US and UK and found a
low level of technological sophistication in the latter and increased probability of closure or
slow activity growth. Some scholars criticise the focus on endogenous policies, the
promotion of local networking (Isaksen, 2001) and the cluster creation logic behind STPs
(Kim and Woo Yoo, 2007) in regions with limited own technological resources and thin
institutions. It is suggested that the priority should be to strengthen access to external
sources of technology and innovation and integrate local firms to national and sectoral

innovation systems.

More moderate/positive approaches view STPs as projects expected to support the change
of existing backward conditions. Priority is given to addressing the specific

interaction/networking weaknesses that are dominant in more lagging regions. What is to
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be avoided, though, is the connection of the creation of STPs with expectations of new
“Silicon Valleys” (Landabaso and Mouton, 2005). It is proposed that STP structures and
objectives should be fine-tuned to the particularities and characteristics of these regions. In
his analysis of three STP development strategies in the lagging contexts of Malaga
(Andalusia), Hania (Crete) and Belice (Sicily), Komninos (2003) identifies important
differences in the local technological supply and the relative capacity of the local markets
to attract foreign-origin investment. Only Malaga could support a large property-led Park
with the aim to develop a high-tech cluster. The environments in Hania and Belice meant
that a Park project was not-sustainable and should focus only on the provision of intangible
services and cooperation promotion. Capello and Morisson (2005) suggest that STPs in
lagging contexts have an innovation transfer/diffusion function and should leave aside
innovation creation or the development of a seedbed environment. The Parks in these cases

deviated from the original model as a result of regional limitations.

Other positive approaches see the creation and operation of STPs as an evolving and
learning framework (Landabaso, 2005). The presence of different stages in their
development should allow for corrections and improvements, especially in relation to the
development of the more intangible mechanisms and networking promotion. In a similar
way, at a policy level, STPs can represent a stage in the formulation and implementation of
more coherent innovation policies as regional policymakers acquire experience and a more
associative culture develops. This may, in turn, support the operation of the Park or lead to

the development of new, more effective mechanisms.
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2.6.2 Revisiting the research hypothesis

The review of the literature and empirical evidence does not contradict the claim for a
paradox of the creation of successful STPs in lagging regions. The restrictions posed by the
local environment are expected to negatively affect the STPs’ operation and functions.
However, the previous discussion suggests that, against a dichotomy of complete success or
failure (closure or the transformation to a high-tech labelled industrial/business park) there

can be varying levels of “partial success” or “partial failure”.

STPs in lagging regions may end-up serving fewer objectives than STPs in more advanced
contexts, may deviate in their technological intensity, suiting the local backward
environment or may promote much less innovation creation and focus on the diffusion of
innovation and technology. Alternatively, they may operate as connection points/nodes for
external linkages for the few dynamic firms of the Parks, even if local connections and
collective learning processes remain underdeveloped. There are thus alternative pathways
in relation to the Parks’ internal operations and functions and their impact on the local
environment. They are determined by the combination and the interaction of the internal
design parameters and the external regional context and the capacity of the first to address
the limitations posed by the second. Furthermore, there is an element of time and evolution
of STPs along the different stages influenced by either internal or external parameters.
Improvement over time from less to more successful structures may take place, although
the presence of trajectories means that the change from a failed Park with few technology
activities and undeveloped structures inside a lagging region to an innovative milieu is

unlikely.
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2.7 Conclusion

This chapter brought together a broad theoretical basis and existing empirical evidence in
order to create a framework for the analysis and evaluation of Science and Technology
Parks. As has been shown, STPs are policy tools that are aimed at supporting a range of
functions in relation to knowledge and technology creation and diffusion, modeled around
the success of specific regions and environments which they attempt to replicate. The
theoretical work related to the innovation creation and diffusion process, firms’ location
decisions, entrepreneurship and regional development/growth explain the STPs’ expected
operation and point towards a wide range of objectives that are proposed by their
promoters. Bringing them together, an analysis framework has been developed that is
based on the physical concentration of knowledge creation and exploitation activities and
the development of the mechanisms and processes that promote synergies,
entrepreneurship, innovation creation and diffusion in a self reinforcing manner. The
innovation intensive environment is expected to spearhead regional economic growth
through the development of linkages and interactions. In comparison to the model,
however, the empirical evidence reveals that Parks usually display weak performance in
many of the expected internal functions. Similarly, there are only few, albeit high profile,
examples in the literature that are linked to a strong role of STPs in supporting regional

economic and technological development.

Against this theoretical and empirical base, STPs in Southern Europe’s lagging regions face
particular challenges. The regional context is deprived of most of the necessary inputs, is
weak in demand for technology and is low in the mechanisms and institutions that serve as

the necessary supportive background to the Parks’ operation. It is thus expected that STPs
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will be a failure in such contexts or, as a result of a more realistic adoption to the specific

regional context, deviate or downgrade in order to fit to their lagging context.

The objective of the following chapters is to examine in greater depth the development and
operation of STP-labelled structures in such non-supportive contexts, evaluate their success
and shed light on the ways through which the specific context interacts with the STPs
leading to alternative (more or less positive) pathways. An initial analysis of the population
of the STPs leads to the selection of four cases to be examined in-depth using the

developed framework.
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3 Chapter 3 - Research design and case selection

3.1 Introduction

This chapter has three main objectives. The first is to explain the choice of a multiple case
study research design as the most appropriate method for the purposes of this study and
explain the criteria used for the selection of the cases among a broader population of STPs.
The second objective is to present the Science and Technology Parks phenomenon and its
evolution in the Objective 1 regions of Southern Europe. Based on secondary sources and
responses received from the STPs managers, the information is used to describe the main
features of their operation, classify them among the different typologies and assess their
performance in terms of activity growth and technological/innovation content. The analysis
leads to the selection of the cases for the in-depth comparative case study analysis. The
third objective is to provide a detailed account of the field work and the methods used for
the collection of necessary data. This section assesses the capacity to provide valid and
reliable answers concerning the examined phenomena, identifies possible limitations and

weaknesses of the field work and explains how these were fully or partly addressed.

3.2 Justification of the multiple case research design and selection criteria

used

The research methodology selected for the examination of the proposed research question
was that of multiple/comparative case-studies. It is based on the recognition of the
contemporary character of the examined phenomenon and the complex nature of the central
unit of analysis (the Science and Technology park and its multiple parameters of
operation), as well as the expected strong connection and interaction with the broader
regional context that is at the centre of this thesis. Following Yin (1994, p.14), the case

study approach is the most appropriate for the “examination of a contemporary
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phenomenon within its real-life context, especially when the boundaries between
phenomenon and context are not clearly evident”. For the examination of the STPs
operation, it allows the researcher to address the large number of interrelated variables and
to use multiple sources of evidence, based on the triangulation principle, combining various
research methods and data forms, of both qualitative and quantitative nature. At the same
time, though, a selection of multiple STPs and their examination in parallel addresses their
variation, as illustrated from a range of existing labels and typologies, and the absence of a

single representative case.

The typology and classification of STPs represents a whole group of literature by itself. It is
either based on the Parks’ labels, as presented in Chapter 2, or focuses on the Parks’ critical
characteristics including physical characteristics, the type of services provided, the
management structure, the promoters/stakeholders and their objectives and the role of
PRTOs —see EC (1996) and Geenhuizen (2008) for a review. In this study, the dichotomy
model of property-led versus technology-led STPs described by Kelesidis et al.(1999) and
Komninos (1993; 2002) is used (see Table 3-1). It provides a clear and visible distinction
between Parks that place greater weight on the role of the property element against those
that focus mainly on the intangible parameters. The former ‘look’ primarily inside the Park
space, while the latter ‘look’ more outside it (Komninos,1993). While the two types abide
to the Parks’ general definition, their difference is not only related to the scale. They
represent different starting points and strategies with different weights given to important

design parameters.
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Table 3-1: STP typology used and main characteristics

Type 1 — Property led Type II — Technology led
High priority placed on property element Decreased role of property/infrastructure
Focus/priority on attraction of high-tech firms  Focus/priority on new technology based firms
and organisations and the incubation function
The park space as a market — focus on Focus on the development of services and
proximity mechanisms
“The parks look inside” “The parks look outside”

Source: own elaboration based on Kelessidis (1999), Komninos (2002)

With that in mind, for each of the two types the maximum deviation of performance was
targeted, based on activity growth and knowledge intensity data. The objective was to
increase the level of variation in the dependent variable (the Park’s performance) so that
through their comparison the differences in internal (of the Park) and external (of the
region) parameters can be illustrated. The definition used at this stage to assess
performance is only part of the actual definition of success as provided by the STPs’ model.
Activity growth and high-tech intensity have been suggested as important preconditions for
the development of interactions and synergies, the third most important STP function, but
do not guarantee their presence. This decision was due to very limited available secondary
evidence of the development of synergies and linkages among the parks of Southern

Europe.

Alongside these two main criteria, additional considerations were integrated in the case
selection. The first concerned the time element and a minimum cut-off point of ten years of
operation was applied. The application of a time criterion is linked to the wide recognition
of'its role in the development and evolution of STPs from the institutional phases towards
the maturity stage already stressed in the literature (Castells and Hall, 1994; Bakouros et
al., 2002; Harper, 2003). The general conclusion in the literature is that 15 oreven 20 years
may sometimes not be sufficient for a Park to reach maturity (referring to successful cases
such as Sophia-Antipolis or the Research Triangle Park) although the smaller technology-

led Parks may require less time (Komninos, 2002). The choice of a ten year cut off point is
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rather arbitrary. Given that the first STPs in lagging regions were created in the mid 1980s
and the way the STP phenomenon evolved thereafter, which is to be presented in detail in
the following section, it was considered as being appropriate in order to balance the time
requirement with the need to have a sizeable and representative sample of the total Parks’

population from which to select the case studies.

The final criterion was linked to the feasibility of implementing and replicating the research
design in each of the selected cases. Time and resource limitations, language and
communication constraints and accessibility to primary and secondary data sources were all
taken into consideration as they could affect the quality of the field work research and the
ability to provide a valid analysis of the phenomena examined in each of the selected cases.
This, in turn, could have a negative impact on the validity of the cross-case comparisons

and the capacity to reach broader conclusions.

The following section provides a description of the population of STPs in lagging regions,
an analysis of their characteristics and classifies them among different typologies. This
classification is combined with an analysis of the Parks’ performance based on existing
secondary sources, leading to the selection of the appropriate cases for more in-depth

analysis.

3.3 Analysis of the STP population in Southern Europe

The creation of STPs in the less developed countries of Southern Europe represents the so
called third wave of the STP phenomenon (Komninos, 2002). It was initiated in the mid-
1980s with the Tecnopolis Novus Ortus project in Bari (1984), took shape during the
1990s, reaching a total of 30 operating parks by 2000, and was still in evolution until 2005

(see Figure 3-1:). While in many cases the idea of the STPs’ creation was already in place,
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the real impetus in the development of STPs came with the initiation of the European
Union regional support programmes and a number of other EU wide initiatives (e.g.
SPRINT, STRIDE) from 1989 on represented the main source of financing. STPs were
promoted by central/ regional authorities and other players (universities, research centres)
as projects eligible for EU support, connected with a gradual uptake of policies aiming at
strengthening the lagging regions’ innovative capacity (Landabaso, 1997). They were also
connected to an increasing level of regionalisation of research and technological
development policies, either in a top-down or a bottom-up manner (Charles and Howells,

1992).

45

1984 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

m Parks operating 0 New parks opened

Sources : Own elaboration based on APTE(2005), APSTI(2007), Sofouli and Vonortas(2007),
Maltez(2004)

Figure 3-1: STP projects’ evolution in objective 1 regions (projects in operation)

From 1989 onwards there was more than one Park opening every year (see Figure 3-1:)
and the trend increased after 2000. In 2004 there were 45 STPs already operating and
more in the planning stage (see also Appendix 2 - List of STPs in Objective 1 regions

of South Europe). The phenomenon has reached such a level that there are currently few
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Objective 1 regions in Southern Europe that do not host at least one STP-labelled
structure (see also Figure 3-2). STPs in four Southern European countries represent

more than 20% of the total number in Europe.’

Among the four Southern European countries, it is Spain where the STP phenomenon has
been particularly widespread, driven primarily by the regional autonomous governments
(Lubias, 2003). Nowadays, more than half of its 50 provinces host a STP-labelled structure
or are planning the creation of one. After the first STP structures were created in the late
1980s in the more developed regions of Madrid, Catalonia and the Basque Country, most of
the lagging regions followed. In Andalusia, two Parks were created in the early 1990s and
nowadays there are nine STP-labelled projécts operating or at different stages of
development (APTE, 2005). Valencia has three Park structures, while more than one can
also be found in the regions of Asturias and Galicia. According to Ondategui (2001) and
Rubiralta (2004), the Spanish Parks have followed a two wave evolution that reflects not
only differences in the period of their establishment, but also a different weight to the role
of science and R&D activity. It has been suggested that the first projects place a greater
focus on the companies/business side and are connected primarily with regional industrial
policies. A second wave, starting after, 1992 appears to have a greater, more direct,
connection with science with a more active presence of universities and many of them were
labelled as Science Parks or Science and Technology Parks to reflect this difference.

Cartuja93 is seen as part of this trend (Rubiralta and Vendrell, 2004).

7 This is only an éstimate based on the number of European IASP members. Not all IASP members are
Science Parks and not all Science Parks are members of IASP (2007)
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Figure 3-2 - STPs operating by 2008 in Objective Iregions of Southern Europe
(underlined = Parks created before 1995)
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The development of STPs in the other three countries was less extended. In Portugal, out of
the six projects promoted by the national and local authorities during the early 1990s, it was
only Taguspark of Lisbon that started operating before 1995 (Maltez 2004). Most other
projects remained in the planning/proposal phase for a long period and opened only after
2000. Nowadays, the capital region of Lisbon hosts four such schemes, with all other
regions, including the island region of Madeira, already hosting or planning a new STP-

labelled structure.

In the case of Greece, the first phase of STP development took place in the early 1990s
with the initiation of four such projects in Thessaloniki, Crete, Athens and Patras®, Besides
the Park of Athens, the location of the Parks followed the location of the new government
research centres that were created by the central government during the 1980s. Three
additional projects — in Thessaly, Ipeiros and Attika (in the township of Lavrion outside the
metropolitan area of Athens) — were initiated at that time, but were officially inaugurated
after 2000 (Sofouli and Vonortas, 2007). Following this first wave, the central government
decided to “take stock” of the STPs’ operation (EC, 1996) and some additional proposals
(e.g. the Technology Park of Chania in Crete) have not materialised. More recently the
government promoted the creation and management of STPs and technology incubators
from the private sector (ELEFTHO program) and the provision of subsidies for the
infrastructure and services. Two such initiatives, in Athens and Thessaloniki, are at
different stages of the planning process. Finally, in Italy, the majority of the 30 STPs that
are members of the Italian Science Park Association (APSTI) are concentrated in the more
developed regions of the North. In the lagging regions of the South, a ministerial decree

financed the development of 13 STP projects, some of which had already been initiated in

¥ While initiated in the same period, the STP of Patras opened as late as 1998, while the Athens based STP
(TESPA -Lefkippos) was limited to a 320m2 incubator with a sizeable extension (a new 1760m2 large
building) planned since 2000, but still not operational even in 2008 (TESPA, 2008) .
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previous periods (Rubini, 2002). Tecnopolis of Bari was the only exception, developed as

early as 1984. Of the thirteen projects, seven STPs are currently in operation.

Altogether, the total number of Parks in Southern Europe represents an important part of a

constantly increasing number of STP-labelled structures in Europe that are now gradually

moving to the Eastern Europe countries, supported by a similar type of EU regional support

policy measures. Nowadays, an important number of STPs (15) have been in operation for

over ten years, good candidates for an analysis of the processes and mechanisms that affect

their evolution and their role in broader innovation systems. They include two Parks in

Greece, five Parks in Italy, one in Portugal and six in Spain (see Table 3-2).

Table 3-2: List of STPs in operation for more than ten years (2005)

COUNTRY REGION STP NAME OPENED
1 Greece C.MACEDONIA TTP- Thessaloniki Technology Park 1993
2 Greece CRETE STEP-C Science aglr(i tt(::chnology Park of 1994
3 Greece ATTIKA TESPA - Leykippus Science Park 1991
4 Italy APULIA Tecnopolis CSATA Novus Ortus 1984
5 Italy CALABRIA TPC- Technology Park of Calabria 1992
6 Italy STPC- Science and Technological Park of 1995
CAMPANIA Salerno and the Internal Area of Campania
7 Italy CAMPANIA STPN- Science anfi Technological P'ark of 1992
the metropolitan area of Napoli
8 Italy SICILY STPS- Science aréciic"ilic;chnology Park of 1991
9 Portugal - LISBOA _ Taguspark 1995
10 Spain ANDALUCIA TPA - Technology Park of Andalucia - 1992
Malaga
11 Spain  ANDALUCIA  Cartuja93 - Seville 1993
12 Spain  ASTURIAS  PTA-Technology Park of Asturias 1991
13 Spain CASTILLA BTP- Technology Park of Boecillo 1992
LEON , _
14 Spain GALICIA PTG- Technology Park of Galicia 1992
15 Spain VALENCIA VPT- Valencia Park Tecnologic 1991

Sources: TTP (2004b), STEP-C (2004c), Sofouli (2007), Tecnopolis (2004), CALPARK (2004),
PSTSA(2004a), Technapoli (2004b), PSTSicilia(2004), Freire(2003), PTA(2004), IAT(2004),

IDEPA(2004), BTP(2003), PTG(2003)
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3.4 STP characteristics — towards a classification of STPs

The analysis of the Parks’ main characteristics intended to classify them following
Kelessidis et al.’s (1999) dichotomy of the property-led versus technology-led models.
Secondary sources, primarily the Parks’ websites, were used to identify a number of
parameters that are supportive of this direction. The size of the two types of Park and the
types of infrastrﬁc‘anes developed represent the most visible, easily distinguishable element
that separates the two models. At the same time, though, other parameters that may separate
the Parks are noted, including the STPs’ ownerships and management structure, and the

support services developed.

3.4.1 The tangible element: property, infrastructures and facilities

Based on the property size, infrastructure and facilities, the STPs are clearly separated into
two groups (see Table 3-3). The first includes the sizeable Spanish STPs and Taguspark
that cover large areas ranging from 51 hectares in the Technology Park of Galicia (PTG) to
182 hectares in the Technology Park of Andalusia in Malaga (TPA). In all these cases, the
common element is the presence of important numbers of large and small sized plots that
are expected to be sold or leased to firms to construct their own facilities. Along with the
plots for larger firms, in some STPs office buildings are constructed by the Parks’
promoters or by other public or private entities and organisations to accommodate the needs
of small and medium enterprisies (SMEs). Their size varies from 447,000m? in Cartuja93
to no more than 7,000m? in Asturias. Incubator-labelled buildings/spaces are the third type
of facilities present in almost all cases. Brought together, the Spanish Parks and Taguspark
provide the full range of infrastructure created to cover the needs and requirements of large,

small and newly created firms.
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In comparison, the Greek STPs and the Tecnopolis in Bari follow a technology incubator
model based on a restricted approach of small-sized Parks with no plots for sale or lease to
individual firms/tenants, limited office space and priority given to the incubation facilities.
The larger share of their total built space was covered in all three cases by their prime
promoters: the research centres. Attica Park (TESPA) is by far the smallest, with no more
than 320m? available for the new Park firms, compared to the 35,000m? of Democritus
NCSR institutes that already pre-existed before the creation of the Park incubator. In
comparison to the French model followed by the Spanish Parks and Taguspark, these
establishments are closer to the British Science Park model, focusing on research and
technology organisations and incubation facilities.

Table 3-3: STPs’ property and infrastructures ’

Region PARK Park area Total office Incubator Plots area
(hectares) space spaces (number)
C.Macedonia TTP 2,5 1200m2 1200m2 NO
Crete STEP-C 25" 4000m2 600m2 NO
Attiki TESPA 60" 320m2 320m2 NO -
Puglia Tecnopolis 5,7 n.a. 2660m2 NO
Calabria CalPark Dispersed offices n.a. NO NO
Campania STP Dispersed offices n.a. NO NO
Salerno
Campania Technapoli ~ 250m’office 250 NO NO
Sicily STP Sicilia Dispersed offices 1600m2 NO No plots
Lisbon Taguspark 111 + 89" 145.000m2 2 incubators 99 hectares (nd)
Andalucia TPA 186 10 buildings 7500m2" 37 has (50)
Andalucia Cartuja 93 82 447.000m2 NO 35.6has (64)
Asturias PTA 61-17"5 7.000 1300m2 29 has (53)
CastillaLeon BTP 61+572 7900m2 38 has (61)
Galicia PTG 51 6000m2 28 has (74)
Valencia VPT 103 5 centres 4375m2 68.7 has (262)

Sources : own elaboration from APTE (2003); CALPARK (2004); IAT (2004); Gonzalez
(1995),; Guillermo (2002),; Ondategui (2001); Pessoa (2003); PTA (2004); PTG (2004);
STEP-C (2004c); STEP-C (2004b); Technapoli (2004b); Tecnopolis (2004); TTP(2004b);
TTP(2004a).

Finally, a third group comprises the four Italian STPs of the South. The Parks of Calabria,

Sicily, Salerno and Napoli have a much less tangible character. In their limited facilities,

? Empty cells are left in the case of no available data.

10 Refers to the total space. The greater part is dedicated to the research centres.
' 2" phase extension

2 In three incubators

" De-characterisation of the industrial Park space

110



they host only the Park management and other supporting services; in some cases,
dispersed among various locations inside the region. They use ICT networks to link
partners and participants in a virtual STP scheme that covers the whole local or regional

space (Technapoli, 2004; CALPARK, 2004; PTSiciliy, 2004).

3.4.2 Promoters and ownership and management structure — dominance of the

public sector

An examination of the Parks’ promotion and ownership structure reveals the common
dominant role of the public sector in all examined projects. The Parks’ have been initiated
by public authorities, even at different spatial levels, and the infrastructure investments
came from the public purse; private investors have been largely absent. At the same time,
there is important variation in terms of the type of public entities behind the Park structures,

with each country following a rather different model.

In Spain, the promoters of all STPs have been almost exclusively regional authorities.
Either directly or through various regional development agencies, the regional governments
have been the prime actors in the initial stages of the STPs’ creation, including the
promotion of the Park idea, the identification and purchase of land and the securing of
necessary financial sources utilising regional, national and European programmes
(Ondategui, 2002). Their dominance is usually expressed through the controlling shares
they have in the management teams (see Table 3-4), which are the main entities
responsible for the Parks’ operation. In the Asturias and Valencia Parks, where separate
management entities were not created, the Parks are directly controlled by the respective

regional development agencies (IFR/IDEPA in Asturias or IMPIVA in Valencia).

111



Other local players have performed only secondary roles. Central government only played a
role in Cartuja93, again due to ownership of part of the land, but its role is secondary.
Municipal authorities to which the land belonged were present in some cases (Malaga,
Galicia, Sevilla), but in no instance did they assume a prime/controlling role and even less
common was the presence of universities, research organisations or the private sector,

either in the form of individual investors or through industry associations'.

In the Italian STPs, regional authorities have also played a prime initiator role, but this time
in cooperation with other local players, regional universities, business associations and
private firms, through the formation of partnerships or consortia that were responsible for
the Parks’ creation, their operation and their subsequent development (Rubini, 2002). In the
management teams, usually a private entity with small share capital, the regional authorities
tend to maintain the majority. Puglia Tecnopolis was an exception, as the promoter role
was assumed initially by the local university of Bari and its partnership with the private
sector for the formation of the CSATA Novus Ortus technology centre (1969 - fifteen years
before the Park’s creation) even though, later on, the regional government assumed the

greater share in the Park’s management company (Tecnopolis Novus Ortus S.L).

In comparison with the active role of the regional authorities of the Spanish and Italian
models, in Greece and Portugal they have been almost completely absent as a consequence
of being centralised or partially centralised countries. In both nations, the central
governments assumed the key role in the promotion of STPs, even though they reduced

their involvement in later stages. In Greece, the central government promoted and financed

14 A minor role in the operation of the Parks is usually played by the “maintenance or urbanisation
entity”, a situation where all public or private land owners have shares and have the responsibility
for the maintenance of the infrastructure and other basic services (security, transportation).
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the creation of STPs by some of the most dynamic government research organisations: the
FORTH research centre in Crete, the CPERI research institute (also part of FORTH) in
Thessaloniki and the Democritus research centre in Attica. However, it did not actively
participate in the subsequent stages of the STPs’ development. The research centres were
the owners of the Park land and were the entities with the main responsibility for
subsequent development (STEP-C, 2004c; TTP, 2004b; TESPA, 2005). The participation
of other partners, mainly from the private sector, came through the management teams,
private entities expected to develop the various support services in the Park. Individual
investors/firms and the industry association were attracted to the project, but universities

and the regional or local authorities did not engage with the STPs’ projects.

The Portuguese national Government was the initiator of the Taguspark project'’, but in
this case a partnership scheme was created that included the local university, a non-profit
foundation (FLAD Luso American Foundation) and the municipalities where the Park was
to be created (Maltez 2004). Taguspark S.A., the entity created to manage the Park, is the
owner of the Park space, responsible for both the basic and advanced services, the
development strategy and admission decisions. By transferring its stake in the management
team to the university and the research centres, central government financed their
participation in the project and secured space for the creation of their new facilities in the

Park.

'5 At that time, the government promoted the creation of two Parks, one in Lisbon and one in the other main
urban centre, Oporto.
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Table 3-4: STPs’ promoters and management structure

PARK Promoters Management Management entity %
structure shareholders
TTP - National government TTP Management and CPERI 43
Thessaloniki + CPERI research Development company Industry Federation 20.7
_institute = SA Others 36
STEP-Crete  National government STEP-C Management FORTH, 30.9
+ FORTH research and Development Bank of Pireaus 30.5
centre company S.A. Others 38.6
TESPA - National government  Public sector company Central government 100
Attica + NCSR research
centre
Tecnopolis Regional Tecnopolis S.A Regional government 57
Puglia government + University of Bari 42
University Others (business) 1
CalPark Regional government CalPark S.A. More than 40 entities 100
Calabria leading public and (HEISs, public
private consortium administration and private
firms)
STP Salerno  Regional government STP Salerno S.A. More than 100 entities 100
leading public and (HEIs, public
private consortium administration, private
Technapoli ~ Regional government Technapoli S.A. More than 20 entities 100
Campania leading public and (HEIs, public
private consortium administration, private
firms)
STP Sicilia  Regional government STP Sicilia S.A. More than 25 entities 100
Sicily leading public and (HElIs, public
private consortium administration, private
firms)
Taguspark Central government Taguspark S.A. Public sector 56
Lisbon (R&D centres + HEIs)
Private (banks, 44
_ o companies)
TPA Malaga Regional and local PTASA. + Regional gov’t 67
authorities Conservation entity Municipality of Malaga 33
Cartuja 93 Regional and national Cartuja S.A. + Regional gov 51
Seville authorities Conservation entity Central government 34
Municipality of Seville 10
Province of Seville 5
PTA Asturias Regional authority Regional development Regional government 100
agency +
Conservation entity
BTP Regional authority PTBS.A. + Regional gov’t 100
Castilla Leon Conservation entity
PTG Regional authority PTG S.A. + Regional gov’t 47
Galicia Conservation entity Province of Ourense 21
Municipal authorities 14
Industry associations 12
o o  2HEL 4
VPT Regional authority Regional Regional government 100
Valencia development agency +

Conservation entity

Sources: own elaboration based on APTE (2003); CALPARK (2004); IAT (2004); Gonzalez
(1995); Guillermo (2002); Ondategui (2001); Pessoa (2003); PTA (2004); PTG (2003); STEP-

C (2004c); STEP-C (2004b); Technapoli (2004b); Tecnopolis (2004); TTP (2004b); TTP

(2004a)
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3.4.3 The intangible support mechanisms

Alongside quality infrastructures, the STPs were expected to develop more advanced
services related to technology transfer and innovation diffusion objectives. The differences
are mainly related to the role that the STPs’ management teams have in their development,
the presence of other relevant support organisations, the intensity of their provision and the
reference/priority area of these activities: internal dedicated to the Park’s tenants or external |

with reference to the broader region.

In the Greek and Italian STPs, the Park management teams are the entities primarily
responsible for the provision of business and technology services (Table 3-5). The
advertised services range from information concerning R&D programmes to business and
management support, training, technology transfer and networking services. They are also
responsible for the incubation support function, even if the infrastructure is managed by the
PRTOs. Critically, their reference is to both the internal environment (the researchers and
incubator firms) and also the broader local industry to which they are expected to provide
services ranging from information diffusion to more advanced technology transfer and
business/management support and the implementation of regional development projects.
The research centres’ technology transfer in the Greek STPs or the other members of the
Italian STP consortia is also expected to complement the support developed by the Park
managers while, in some cases such as financing, cooperation with external partners is the

chosen approach.

In the larger Spanish STPs and Taguspark, the management companies/teams have an
explicit Park-space focus. Their participation in regional development programs is limited
to those cases that have direct reference to the Parks’ operation. At the same time, while in

Malaga (ES), Taguspark (PT) and Galicia (ES) the management team functions include the
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direct provision of technology and business services, in the parks of Cartuja93 and Castilla
y Leon they are limited to information diffusion and general coordination while more
advanced activities are developed from other organisations. In the Valencia Park, the
management team limits itself to basic services, excluding even the networking function,
with other activities are developed solely by other organisations (Garcia, 2001).

Table 3-5: STPs’ services — role of management and other entities (M: management,
O:other entities) and regional development focus

Type of service provided Regional

Park Basic  Business Training Finance Incubat. Networks  Tech. development
services  support Transfer

TTP M M+0O M+0O 0] M M M+0O High
STEP-C M MO MO 0O M M MO High
TESPA M M+O M+0O 0] M M M+O High
Tecnopolis M M+O M+O 0] M M M+O High
CalPark - (6] (0] 0] - M M+O High
STP - (o (0] 0] - M M+O High
Salerno
Technapoli - (0] o 0 - M M+O High
STP - 0 0 o) - M M+0 High
Sicilia
Taguspark M M+O M+0O M+O M+O M+O M+O Low
TPA M M+0 M+0 o] o M+0 M+0 Low
Cartuja 93 M o] o) 0 - M+0 0 Low
PTA M o] o] o] o] M+O0 0 Low
BTP M'¢ 0 o o) 0  M#O ‘M+0 Medium
PTG M’ M+0 0] o) M+O M+O M+0 Low
VPT M' 0 0 0 0 0 0 Medium

Source: own elaboration from APTE (2003), CALPARK (2004), IAT (2004), Gonzalez (1995),
Guillermo (2002), Ondategui (2001), Pessoa (2003), PTA (2004), PTG (2004), STEP-C
(2004c), STEP-C (2004b); Technapoli (2004b), Tecnopolis (2004), TTP (2004b), TTP (2004a)

Concerning the financing parameter, most of the examined STPs have so far attracted firms
by supporting their establishment in their premises through the provision of subsidies or, in
the case of new firms, reduced rent schemes. More direct support for innovation related
activities or venture capital schemes for new projects were rarely internally developed, the
only exception until 2005 being Taguspark (Freire, 2003). The focus in all cases has been
on the provision of information concerning external resources and funds developed from

the regional, national or EU authorities.

'® Includes also conservation entity
'” Expected after 2008,
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Brought together, business support, technology transfer and networking services are
functions that the Parks’ promoters and managers have attempted to integrate into the Park
operation at varying levels. In most cases, the support mechanisms are a combination of
internal management team development and the operation of other dedicated organisations.
The Greek and Italian Parks and management team have a broader regional reference in
terms of the provision of their services; they are clearly the cases that look outside. The
Spanish Parks and Taguspark management teams, in contrast, have given a greater weight
and priority to the internal space of the Park. In all cases, the intensity of their development
and the capacity and effectiveness of the providers appears to be important, but a proper

assessment of that requires a more in depth analysis.

3.4.4 Classifying the STPs following the typology

The property and facilities element and the amount of investment made represent the most
visible differences between the examined cases, but they are also a reflection of the
different priority objectives and functions of the Parks. Following the typology established
by Kelesidis et al. (1999) we can classify them in three different groups (see Table 3-6).
The Greek STP and Bari Tecnopolis fit clearly into the technology-led model of small
spaces that focus on technology transfer and the incubation function, they have increased
their reference to the external environment and the founding PRTOs have a
determining/important role in their management and operation. By contrast, the Spanish
and Portuguese cases follow a property-led development model where priority is given to
the attraction of firms and other high-tech activities inside the Parks’ infrastructure. Here,
all types of Park spaces are made available, even if they are different sizes and carry a
different weight among the Park’s total. Furthermore, the internal development of STP

functions assumes a greater weight.
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The four remaining Italian cases, two STPs of Campania, one in Sicily and one in Calabria,
do not fit into any of the above groups. While they do share common characteristics with
the technology-led model, a focus on mechanisms and services, they are not property-based
initiatives, thus missing a critical element of the STPs model. They follow more what is
called the network approach, similar to that of the German STPs (Ondategui, 1997), the
virtual Park model (Komninos, 2002) or the cluster model (Kelessidis et al., 1999). Despite
their STP label, they are in practice technology transfer/support centres or intermediary
organisations that focus on services provision and the promotion of cooperation and are not
based on physical proximity elements for the development of innovation intensive

environments.

Organisations of this latter type share many of the intangible elements of the STP
operation. However, as they do not share the critical property element, with the advantages
and constraints that this entails, they do not fit the STP model. Hence, they cannot be
assessed based on the same type of metrics and indicators and cannot be compared with the
other property-based initiatives. Since the purpose of this study was not to assess the
effectiveness of different types of interventions but to examine the feasibility of developing
successful STPs, with the exception of Technopolis of Bari, the Italian STPs were
considered inappropriate for the objectives of the study and were excluded from the
subsequent stages of the selection.

Table 3-6: Classification of examined STPs

Technology-led model Property- led model Virtual model
TTP — Central Macedonia BTP — Castilla Leon CalPark - Calabria
STEP-Crete Taguspark - Lisbon PST Sicily
Tecnopolis — Puglia Cartuja93 - Seville Technapoli
Leykippus - Attiki PT Andalusia - Malaga PST Salerno
PT Asturias
PT Galicia

VPT - Valencia

Source : own elaboration
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3.5 STPs’ performance

The assessment of the STPs’ performance at this stage was constrained by the limited
availability of data from secondary sources and the fact the only some of STPs responded
to a questionnaire (see Appendix 3 - Information requesf form sent to STPs management
entities during the first stage). The picture illustrated and the assessment made is thus based
on a combination of STPs’ managers’ responses, the data available on the Parks’ websites

and studies available at that time.

The Spanish Association of Technology Parks had commissioned two studies that provide a
range of data (COTEC, 2000; APTE, 2003). In addition, analyses of the STPs’
development for the period up to 2000 were found in Ondategui (1997; 2001; 2003) and
Gonzalez (1995). Some of the Spanish STPs were also analysed by Vazquez-Barquero and
Carillo(2004) (for Cartuja93), Guillermo (2003) (for BTP), Romera (1995) (TPA - Malaga)
and Benito del Pozo(1997; 2001) (for BTP, PTG Galicia, and PTA Asturias). In the cases
of Bari Tecnopolis and Lisbon Taguspark, the study of Rubini (2002) was the main source
used, along with presentations available on the Parks’ websites (Tecnopolis, 2004; Freire,
2005). Additional information for Taguspark was also found in Freire (2003) and Pessoa
(2003). Finally, for the two Greek STPs, the main sources were Kelessidis (1998) and
Kelessidis,Vasalos et al.(1993), Souitaris and Daskalopoulos (2000) and Bakouros et

al.(2002).

Some provided information concerning interaction and connections among the Parks’
tenants or assessed the Parks’ mechanisms. However, the majority of the information
available was limited to quantitative data concerning the activity growth and the type of
tenants operating in the Parks. The researcher chose to focus only on the measurable and

quantifiable aspects that concerned the Parks’ activities and knowledge intensity. In this
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respect, Benko’s (2000) two main axes/elements were followed to identify “real” from
“false” Technopoles. The first is a quantitative assessment of the Parks’ activity evolution
measured in terms of the occupation levels of the Parks’ facilities, the number of tenants
attracted and the creation of new firms. The second concerns the knowledge and
technological intensity, which is usually measured in terms of R&D inputs and their shares
in the total Park activity. Sectoral and functional specialisation and R&D activity intensity
were the parameters examined in this respect. Bringing them together, the combination of
the two parameters was used to place the Parks in different cells in the performance matrix
presented in Table 3-7.

Table 3-7: Relative classification of STPs’ performance by activity and knowledge
intensity

Knowledge creation intensity (relative performance)

Low Medium High
Occupancy High
and Medium
activity
_growth Low

3.5.1 STPs’ activity growth and occupation levels

The analysis of the Parks’ activities and evolution reveals various patterns of growth (see
Table 3-9). In the small technology-led Parks of Thessaloniki, Crete and Puglia that focus
on technology transfer and incubation functions, the research centres that represent the
main drivérs of activity and employment growth range from over 95% of the total in
TESPA in Attica with only six small firms (Souitaris and Daskalopoulos, 2000) to around
65% in Tecnopolis (Tecnopolis, 2004). In STEP-C and TTP, the research centres
constituted more than 80% of the Parks’ employment and around 85% of the total activity
turnover (STEP-C, 2004c; TTP, 2004a).

The critical element, however, is the private sector activity and the creation of new firms.

For the STPs’ incubation functions, high occupation levels are positive only to the extent
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that they coincide with positive/high firm turnover and graduation rates. In the examined
cases there are clear trade-offs. Among the Greek STPs, high occupancy rates (above 80%)
reported in Thessaloniki and Crete were reached early on and maintained since then,
especially in STEP-C. Similarly high levels of occupation were reported for Tecnopolis in
2002 and 2004, although data were not available for earlier periods. However, these high
occupancy levels should again be seen against low firm turnover rates and a tendency of
established firms to stay inside the Parks for periods longer than five or even up to ten
years, when the average recorded in the EU incubator benchmarking study (EC, 2002) was
35 months (2.9 years). In the case of the very small TESPA, the data from a number of
years show that at no point did the Park host more than six firms in total (although there is
no data on total space occupied) of which, according to Souitaris and Daskolopoulos
(2000), the majority were not actually operating in the Park, but used the premises only

periodically.

Low turnover rates also reflect low rates of firm creation (see Table 3-8). In the case of the
TTP, no more than 21 tenants had operated in the Park in a ten year period (1994-2004),
and some of them were not new firms. This leads to a creation rate that is, at best, 2.1
firms/year in comparison to the average of 6.6 firms/year for the EU. In the Attica Park,
according to Sofouli, between 1991 and 2003, eleven firms (not all of them new) had
operated in the Park, an average rate of less than one firm per year. STEP-C reports a more
positive performance, with around 50 firms graduating in the period 1995-2005 according
to the Park’s management (five firms per year), even if this is still below the respective EU
average. Being somewhere in the middle, the firm creation rate in Tecnopolis in Puglia was
around 60 firms in a period of around 20 years (1984-2004), which equals three firms per
year, with 50 of them successfully graduating from the Park (Rubini, 2002). Without

examining the quality and knowledge intensity of the Parks’ tenants, all four STPs seem to
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have underachieved in terms of new firm creation activity, with the Parks of Thessaloniki
and Attica having the poorest performance and STEP-C the best.

Table 3-8: Activity, employment and occupation level evolution in the technology-led STPs

Park Indicator 1994 1997 2000 2003 2005
TTP PRTOs employees n.d. 125 13519 384%0% 390
(1993) PRTOs budget (M€) n.d. 4.4 9.9 14.6 17.9
Firms n.d. 10 11 8 7
Employees (in firms) n.d. 42 47 55 31
Occupancy 0% =100% =100% =80 % =80 %
STEP-C ~ PRTOs employees 920 700 650 800
(1994) PRTOs budget (M€E) n.d. 28.0'%% 35.6 31.5 37.4
Firms 4% 16 22 2272% 23
Employees (in firms) n.d. n.d. =150 =150 164
Occupancy n.d. =70% =90% =90% =90%
TESPA  PRTOs employees nd. n.d. 635 847
Attica PRTOs budget (M€) n.d. 26.5'%% 34.8 29.8 34.7
(1992)  Firms nd. 6 6 5
Employees (in firms) n.d. n.d. n.d. n.d. n.d.
Occupancy n.d. n.d. n.d. n.d. n.d.
Tecno-  PRTOs employees n.d. n.d. n.d. 1907 220
polis - PRTOs budget (M€E) n.d. n.d. n.d.
Bari Firms nd. nd. n.d. 25%0% 28
(1984) Employees (in firms) n.d. n.d. n.d. 1002 108
Occupancy n.d. n.d. n.d. > 90% > 90%

Sources: own elaboration based on: TTP (2004b), STEP-C (2004c¢), Rubini (2002), CERTH
(2004)

Turning to the property-led Spanish STPs and the Portuguese Taguspark, there is a clearer
deviation of performance between the different cases. The Asturias and Galicia Parks faced
great difficulty in attracting companies and organisations. Despite the provision of strong
subsidies, in 2003 (after more than ten years of operation) there were still low occupancy
levels below 60% of the provided space with no more than a total of 1,000 employees.
Large parts of the Parks’ space were left unoccupied. The great majority (over 70%) of
firms in the Parks were very small firms located in incubator spaces (Ondategui, 2001).
Moreover, in Asturias Park the promoters formally decided to reduce 1/3" of the initial
Park space'® in order to accommodate the location of a manufacturing unit that did not fit

with the environmental and other building requirements of the Park’s space (Ondategui,

18 17 of the total initial 61 hectares were de-characterised
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1999). The incubator of CEEI in Asturias Park achieved on its own a more positive
performance, reaching high occupancy rates (>85%) in less than five years, showing rates
of firm turnover above the EU average (IDEPA, 1995-2004). Rather similarly, in Galicia,
while a large part of the Park is still unoccupied, the main building has attracted a large
number of small firms and subsidiary units; although, in this case, there are no data on firm

creation rates.

In comparison to these two cases, the remaining five Parks (PTA, Cartuja93, Taguspark,
VTP and Boecillo), in a period of between eight to twelve years, had achieved occupancy
levels close to 90% by the end of 2003. The 88 tenants in the Boecillo Park in 2003
employed 3,700 members of staff and covered 90% of the Park’s space. In 2004, the Park
extended its space by 57 hectares, almost doubling its size. Taguspark had 140 firms with
more than 6,000 employees and a similar extension is taking place (Freire, 2005), while
more than 230 entities were operating in the Parks of Andalusia, Cartuja93 and Valencia
(Ondategui, 2001; Rubini, 2002; Guillermo, 2003; Vazquez-Barquero and Carrillo, 2004).
Overall, and at different paces, they managed to reach significant levels of economic

activity.
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Table 3-9: Spanish STPs and Taguspark activity evolution 1920

(ope:;:‘l;kyea o Category 1994 1997 2000 2003 2005
Taguspark Companies 2070 80 14670 144702 160
(1995) Employees n.d. 2200 5000 6000 7000
Occupancy n.d. n.d. n.d. nd. -
Tumover (M€) n.d. n.d. n.d. n.d. 950
TPA —Malaga Companies 35 75 184 286 375
(1992) Employees 459 1501 3071 5718 8539
Occupancy 48% 80% 90%
Turnover (M€) 14 159 440 2! 658 1022
Cartuja93 Companies 86 111 180 2324% 311
(1993) Employees 2300 4288 6794 8608 202 11455
Occupancy 34% 46% 75% 90%2%%2
Turnover (M€) nd. nd. 704 1200%°% 1676
TP Asturias Companies 14 23 37 n.d. 102 2%
(1991) Employees n.d. 342 420 n.d. 2300
Occupancy n.d. 15% 25% 60% n.d.
Tumover (M€) n.d. n.d. n.d. n.d. n.d.
Boecillo TP Companies 29 43 77 93 113
(1992) Employees 298 993 3515 3986 5037
Occupancy n.d. 45% 60% 90% n.d.
Turnover (M€) n.d. 36.3 2822 n.d. 384
PTG - Galicia Companies 10 23 28 55 62
(1992) Employees nd. 130 200 700 763
Occupancy n.d. 35% 45% 53% 60% 2°%
Turnover (M€) n.d. n.d. 46 90 82
VTP-Valencia Companies 21 36 387" n.d. >300
(1990) Employees 625 904 1200 n.d. nd.
Occupancy 32.5% 45% 50% nd. >80%>'
Turnover (M€) n.d. n.d. n.d. n.d. n.d.

Sources: own elaboration from: PTG (2004), Ondategui (2001), Cartuja93 (2002), APTE
(2003), Hermosa (1998), IDEPA (2004); Rubini (2002), PTA (2004), Pessoa (2003), APTE
(2003)

Concerning the creation of new firms, the data available for the above five parks reveals an
even greater range of performances. In Taguspark and PTA of Malaga, significant and
positive rates of new firms’ creation were continued with the operation of an advanced
incubation support structure (see Table 3-10). In the first, around 60 of the 146 firms
operating in 2001 were new firms created inside the Park’s space (Rubini, 2002), an
average annual rate of ten firms/year. In the Malaga Park, more than 190 firms were created

in the Park’s main incubator (BIC-Euronova) in a period of twelve years (1992-2004)(PTA,

'° The employees’ number includes all employees in the Park —administration and research centres- and not
only of the companies established in the Park.

2 Occupancy rates provided refer to the percentage of available space in the Park occupied or sold to any type
of tenant.

%! Based on map view
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2004), with more than ten graduating/year. In Cartuja93, despite the absence of a dedicated
incubation support structure, around 25% of the total Park tenants (around 70) were new
firms in 2005(IAT, 2005). The absence of a dedicated incubation structure, however, means
that a direct connection between the STP operation and their creation is not possible. Close
to the EU average firm creation rates were recorded in the incubator of the Park of Castilla
y Leon (BRP) (6.2 firms/year) for the period 1993-2000, with 23 firms graduating in that
period (3.3/year) (Guillermo, 2002). Finally, in Valencia, the CEEI incubator reported the
operation of 16 firms in 2005, but there were no data available on new firm creation.

Table 3-10: New firms’ creation in STPs

PARK Space for new  Firms in incubator Number of new firms  Annual firm
firms (m?) (last year created (years of creation rate
available) operation)
TTP 1200 8 21(10) 2.1
STEP-C 4000 23 40-50 (10) 4-5
TESPA 320 6 11(12) 0.9
Tecnopolis 2500 28 50 (20) 2.0
Taguspark 3 incubators 60 (6) 10
TPA 4100 % 38 >190 (12) 16
Cartuja 93 - - >70 (11) >6.3
PTA 1300 20 100 (11) 9.1
BTP 5500 24 50(8) 6.3
PTG 6000 35 n.d. n.d.
VTP 2587 16 n.d. n.d.
EU aver. 3000 27 66 (10) 6.6”

Sources: Guillermo (2003), Guillermo (2002), Freire (2003), Rubini (2002), Ondategui (2001),
STEP-C (2004c), TTP (2004b), Pessoa (2003), EC (2002)

Overall, the secondary sources and the data available on the Parks’ evolution reveal a broad
range of performances. Asturias and Galicia have, so far, displayed very low performance
levels, at least in relation to their priority function for the attraction of firms. The other
Spanish cases and Taguspark of Portugal reveal more positive performance levels, reaching
occupancy rates close to 100% by the end of ten years, with important activity and
employment growth rates and further expansion in size in the case of some (BTP,

Taguspark). Among the small and incubation-focused Greek STPs and Bari Tecnopolis,

22 Refers only to the Bic-Euronova incubator
2 For the specific size of incubator and number of tenants
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either moderate (in the case of STEP-C and Tecnopolis) or poor performance levels (TTP
and Attica) were found. The high space occupancy of over 80% o was achieved in these
cases only by sacrificing expected turnover and creation rates, thus jeopardising or not

being able to sustain their incubation function.

3.5.2 The STPs’ innovation intensity

While the growth of the Parks’ activities and high occupancy levels is an important
precondition for their viability, it is only to the extent that these activities are knowledge-
intensive and have the real high-tech character needed by STPs in order to be considered as
achieving real success. The establishment of low-tech, low innovation intensive firms and
their transformation to simple business incubators or industrial parks is, on the contrary, an
indication of failure. An assessment of the Parks’ knowledge intensity is made by
examining the characteristics of the public research organisations (PRTOs) operating inside
the Parks, as well as the sector of activity of the firms, the functions brought inside the

Parks and the resulting R&D intensity of the Parks’ operations.

3.5.2.1  The STPs’ public research and technology organisations

In all STPs, the PRTOs, university departments and government research institutes, provide
an important input to the Parks’ R&D base. In the technology-led and small Greek and
Italian Parks, the research centres and institutes have a dominant role, reaching levels as
high as 90% of the total activity and space (see Table 3-11). The Greek PRTOs, FORTH,
CERTH and NCSR Democritus, focus on basic and (mainly) applied R&D and less so on
technological development. They are centres with significant weight and important roles in
the national public R&D activity, characterised by dynamism not present in the Greek HEI
sector (Tsipouri, 1991; EC, 1996). In Tecnopolis, the Park there has some applied R&D

activity from the University of Bari veterinary medicine labs, but the greater weight is on
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technology development and services provision from CSATA NOVUS ORTUS and

CENTRO LASER technology centres. What is critical in the three cases, and not possible

to assess based on secondary data, is the extent to which these knowledge inputs are

transformed into innovation activity.

Table 3-11: STPs’ public research organisations

Park PRTOs in park Type of R&D PRTOs’ PRTOs’ % of STP
activity (listed em?loy- Turn-  employ-ees
according to priority) ees ‘ over
(mil.€)**
TTP - 4 R&D institutes Applied research
Thessaloni Tech. 390 18.3 %% 90%
ki ... development/services
STEP-Crete 4 R&D institutes Applied research
Tech. 800 35 2% 80%
o ~ development/services
TESPA - 8R&D institutes Basic and applied
Attica research 847 298"  >959
ech.
_ ~ development/services
Tecnopolis 2 R&D institutes Tech.
- Puglia 1 university development/services 220 70%
. ... ..dep’t  Applied research
Taguspark- 5 R&D institute  Applied research
Lisbon 3 university Tech. 600 4] 10%
. _..depts  development/services
TPA — 27 tech. centres  Applied research
Malaga 1 university Tech. 650 40 12%
dep’t ~ development/services =
Cartuja93- 31 R&D and Basic research
Seville t2ech.'cent1:es Applied research 1500 79 15-20%
university Tech.
dep’ts development/services
PTA — lregional tech.  Tech. o
Asturias centre development/services 70 4 3:5%
BTP - 5 regional tech.  Tech.
Castillay  Centres development/services 500 40 10%
Leon ~ Appliedresearch
PTG — 2 tech.centres Tech.
Galicia ‘ development/services
VTP - 6regional + Tech.
Valencia 3 national deve[opment/servmes >750 >50
technology Applied research
centres

Source: own elaboration based on: APTE (2003), Ondategui (2001), STEP-C (2004c),

Tecnopolis (2005), TTP (2004b),GSRT (2004),Pessoa (2003) and own survey

 Last year available
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In the Spanish and Portuguese Parks, the presence and weight of the public research
organisations represent a clear differentiating element (Table 3-11). Taguspark in Portugal
nowadays represents a rather strong base of more than 600 employees in applied R&D and
technology development activities, representing around 10% of the total Park employment.
Even stronger, in 2003 Cartuja93 concentrated over 30 research and technology
organisations that employed around 1,500 employees, more than 15% of the total Park
employment. The four CSIC? institutes, the University of Seville Engineering School, as
well as more than 20 regional technology centres, cover a wide range of sectors and range
from pure/basic research to the provision of specialised technology services. A strong
concentration of PRTOs, with greater focus on applied research and technology
development, is also apparent in the cases of PTA-Malaga, Valencia and Castilla y Leon. It
is the result of the transfer of the R&D units of the local universities and/or the creation of
an important number of technology centres in the three regions that coincided more or less

with the STPs’ creation.

In comparison, public research and technology activity in the Parks of Galicia and Asturias
is much more limited. Until 2005, the regional universities had not located any R&D unit
inside the Parks’ space, despite initial reported plans (Ondategui, 2001) and despite formal
partnerships with the Universities of Salamanca and Santiago de Compostella, in the case
of Galicia Park. Inside the Parks, only small regional technology centres’ R&D activity
(wood and meat-processing in Galicia and materials processing in Asturias) that represent
only minor shares of the total employment can be found. In comparison to the other STPs,
there has been limited priority or capacity by the promoters to attract significant levels of

public R&D and knowledge creation activities.

# CSIC (Spanish National Research Council) is the largest public R&D body in Spain, with institutes
operating in almost all regions.
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3.5.2.2  Private sector activities’ knowledge and technology intensity

Even more critical for the STPs are, however, the presence and characteristics of the
activities of the private sector brought or created inside the Parks’ space. The sectoral and
functional distribution and the total share of R&D activities are indicators that can provide

part of the picture of the knowledge intensity of the Parks’ activities.

ICT and engineering and technical business services firms are the most dominant types
(Table 3-12). ICT sector firms have shares between 15% and as much as 85% of the
existing number of tenants (Tecnopolis), with informatics and software development
holding the dominant share and telecommunications and electronic manufacturing activities
less common. Inthe Cartuja93 and Asturias cases, engineering and technical services firms
have similar or even greater weight (APTE, 2003) (Ondategui, 2001). Other high-tech
sectors such as biotechnology, medical technologies, robotics and automatics, acronautics,
environment or energy related technologies are present in most of the Parks at smaller rates.
Altogether, all STPs host important shares of firms in the so called new or high-tech

sectors, ranging from 50% up to 90% of their total tenants.

However, the above rates also show the weight of non-high tech or knowledge intensive
sector firms. The Parks’ lists include low-tech manufacturing or services in low-knowledge
intensity areas such as retailing or other traditional business services; they have particularly
high weights in some of the STPs. In the Taguspark, the PTA and Cartuja93, more than
20% of tenants could be considered as belonging to activities with no apparent high-tech
character’®. They include public administration activities or basic business services (travel

agents or banks) (IAT, 2004). In other STPs, these numbers are even higher. Around 50%

% The data available in Cartuja93 reveal, however, lower shares in terms of employment or economic activity.
Similar data are not available in other Parks (IAT, 2004).
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of the tenants of the Valencia Park in 2005 belonged to sectors with limited knowledge
content, while in 2005 in Asturias this was close to 30%. More importantly, both of these
two Parks formally or informally lowered their admission criteria before 2000 (Garcia,
2001; Maldonado, 2001) in terms of expected knowledge intensity. This appears to have
attracted a high number of activities of a questionable character. In the Galicia and Boecillo
Parks, low-tech sectors firms have shares among the total tenants in the range of 15-20%.
The presence of low-tech firms is evident, however, even in the small Tecnopolis park of
Puglia or the Greek STPs. STEP-C and TTP tenants include travel agents or local
associations occupying part of the Parks’ space. While limited in numbers, they still occupy
part of the equally limited incubator-space.

Table 3-12: Share of high tech sectors in STPs

PARK Sectors present in the Park % of firms in less-

(% of total number of tenants) knowledge
intensive sectors

TTPY ICT (40%), Engineering services (14%) 30-35%

STEP-C ICT + electronics(45%), Biotech (13%) 30-35%

TESPA® ICT, Biotechnology, Engineering services n.d.

Tecnopolis ICT (85%), Environment 15%

Taguspark ICT(80%), Energy, Environment, Materials 5-10%

TPA ICT and electronics (50%), Advanced business services 20%
(10%), Biotech, Aeronautics, Environment, Materials,

Cartuja 93 ICT (20%), Advanced business services (27%), 15-30%%
Environment, Biotechnology

PTA ICT (25%), Engineering and technical services (35%), 20%
Chemicals/plastics, Electronics, Textiles

BTP ICT (52%), Advanced business services (13%), 13%
Automatics/Robotics (10%)

PTG IT (25%), Agro-industrial (18%), Manufacturing (11%), 5-%
Environment

VTP ICT (10%), Advanced business services (14%), Biotech 25-55%

(2%), Various high-tech manufacturing (6%)

Sources : own elaboration based on : Guillermo (2003), Pessoa (2003), Rubini (2002), APTE
(2005), Souitaris (2000)

27 Based on data for the whole period of operation

%8 Based on the data available for 2000 (Souitaris and Daskalopoulos, 2000).

* There is important variation between the data provided from the study of IAT(2004) and the data available
from APTE (2004). The first indicate that firms in basic services comprise around 18% while the APTE data
suggest around 33% of tenants belonging to “others”. The two lists classify firms under different sectors on
many occasions.
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The sectoral distribution of the Parks’ tenants provides, however, only part of the picture
and does not say much about the actual activities/functions developed inside the Park and
the new knowledge and innovation creation. The data available in this direction from each
Park are rather limited and the use of different sources reduces their comparability.

Nevertheless, they still reveal important variations among the examined cases.

The presence of dedicated R&D units of either large national or of multinational firms is
limited in all STPs. The R&D units of FORTHnet in STEP-C and FIAT technology centre
in Tecnopolis of Bari are the only examples in the examined technology-led Parks. Not
more than two or three such tenants can be found among some of the larger Parks. The
R&D units of the local origin of rather large firms such as MacPuarsa and Tecnologica in
Cartuja93 are such examples. The Taguspark hosts the R&D unit of Portugal Telecom,
Telefonica®® has an R&D unit in Boecillo Park and in Malaga Park one could find the R&D
units of Alcatel’’ and Hughes Microelectronics in the past (Romera, 1995) or
Cetecom/AT4Wireless and Vodafone recently. PT of Galicia hosts the R&D units of the

local origin food-processing firm Corren.

The presence of some R&D activity in parallel to the production, services provision or
administration functions of firms is more common, however. The examined STPs differ in
the shares of aggregate R&D employment and expenditure, indicators of different
knowledge intensity and potential innovative capacity (see Table 3-13). In the Cartuja93
Park, around 10% of the firms’ turnover is invested in R&D activities, with 76% of
companies stating participation in one or more R&D projects and more than 20% of the

total employment dedicated to R&D activities (Ondategui, 2001; Cartuja93, 2004). Similar

** The main Spanish telecommunications company
*! They were present in the past through some local partnerships.
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levels of knowledge intensity were found in the Malaga park (APTE, 2003), while a study
of Taguspark that focused on the smaller sized firms referred to even higher R&D

expenditure shares of 23% of their total turnover (Pessoa and Lopes, 2003).

The data available for the other STPs are limited and do not allow for clear conclusions.
Boecillo Park has an important concentration of R&D employment, but with much greater
focus on technological development (Ondategui, 2001). In Galicia, the high shares of R&D
employment (65%) recorded in 1997 were due to the limited employment (200) at that time
and the dominance of the Corren research unit. Based on Ondategui (2001), Asturias had
the smaller levels of R&D employment , all coming from the public sector (COTEC, 2000),
and the same applied to Valencia Park which had, until 2000, maintained the high-tech
criteria. Since then there has been a sudden inflow of tenants into the Park (from 38 to more

than 300), but a large part of them are non-innovation/technology oriented firms.

The overall picture is that of coexistence at different levels in all STPs of both knowledge-
intensive activities and sectors largely absent from the respective regional economies in
parallel with more traditional firms, that contribute little in building a high-tech space. The
Parks of Malaga, Taguspark and Cartuja93 STPs reveal a more positive picture based on
the important share of total R&D activity, the strong presence of public R&D and few
private R&D labs. On the contrary, Asturias, Galicia and, after 2000, Valencia Park provide
much less positive results, both in relation to the role of the public sector as well as that of

the private.
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Table 3-13: R&D intensity of STPs

PARK R&D empl. R&D exp. % firms stating % of employees with
(% of total) (% of turnover) R&D activity tertiary education
TTP* R n.d. n.d. 65% >80%
STEP-C nd. n.d. >80% >80%
TESPA* n.d. nd. >60% nd.
Tecnopolis® 50% n.d. n.d. 66%
Taguspark® 24% 23% n.d. 68%
TPA® 25% 8% nd.
Cartuja 93* 20% 10% 76% 56%
PTA® 10% nd. nd. n.d.
BTP * 24% nd. nd. nd.
PTG 65% nd. n.d. nd.
vTP® 40% nd. n.d. n.d.

Sources: own elaboration based on Ondategui (2001), Pessoa (2003), Tecnopolis (2005),
Souitaris (2000), TTP (2004b)

Among the small technology led STPs, the absence of aggregate data make the assessment
of the tenants’ R&D intensity difficult. According to Souitaris and Daskalopoulos (2000),
more than 75% of the firms in the two Greek Parks stated the presence of some form of
R&D activity. However, TTP Park managers themselves suggest that 45% of the tenants
have a real-estate character with no real R&D activity, even if they belong to knowledge
intensive sectors (TTP/MDC, 2004). Souitaris and Daskalopoulos (2000) questioned the
R&D intensity and the appropriateness of a number of some of the firms in the Greek
Parks. In the Tecnopolis Park, the management reported around 280 R&D related
employees, 60 of them in the private sector (50% of total private sector employment).
Brought together, the above limited data suggest a small variation in relation to the high-
tech content of the three technology-led STPs. Both the Greek STPs as well as the Italian
cases host innovation-oriented firms which add to the research centres’ activity and support

the Parks’ base in parallel with firms which appear to have limited knowledge-intensity.

32 Refers only to firms
%3 Refers to the total Park employment
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3.6 Parks’ classification based on performance levels

Based on the analysis provided, the examined Parks can be placed at different positions
along the success - failure matrix (see Table 3-14). Among the technology-led Parks group,
the TTP and Attica Park provided the weakest results when assessed in comparison to their
own objectives and against the performance of the remaining STPs. Besides the strength of
the public research centres, the presence and dynamism of the private sector element
remained limited, with poor results in the incubation function. In comparative terms,
STEP-C and Tecnopolis have shown more positive performance levels in terms of the
creation of firms, even if again at below average rates, although not very different

knowledge intensity levels.

Among the large scale property-led Parks, PTA of Malaga, Taguspark and Cartuja93 STPs
have followed a parallel and overall positive pattern of activity growth, reaching
comparatively higher levels of knowledge intensity. This applies even though there are
questions concerning the innovative intensity of an important part of the established
companies and the level of space occupied. In comparison, Boecillo Park in Castillay Leon
(PTB) had a more moderate performance. The positive activity growth and occupancy rates
have secured the viability of the Park and the expected future expansions represent positive
indications. However, there is still lower R&D presence and intensity, both public and
private, in comparison to the previous examined cases. Less positive is the performance
documented in the Valencia Technology Park, where the apparent high activity growth
rates of the years since 2000 coincided with high shares of non-knowledge intensive
activities hosted in the Park, eroding the presence of an important public R&D base of
regional technology centres and providing an example of a Park that only partially fits with
its high-tech label. Finally, the overall performance of Galicia and Asturias Parks is worse,

as they both have serious problems in filling their space, as well as maintaining their high-
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tech character. Attraction of firms has been so far problematic, with only the business
offices and incubation building achieving positive performance rates. The knowledge
intensity of the activities hosted is in both cases questionable, with weak presence of public
sector R&D, rising levels of non-high tech sectors and knowledge-intensive activities. The
formal decision to relax the admission criteria in the case of Asturias (Ondategui, 2001) is
probably the clearest indication of failure to adhere to the character of a STP.

Table 3-14: Relative classification of STPs performance by activity and knowledge
intensity (property led type STPs underlined)

Knowledge intensity (relative performance for each type)
Low Medium High
TPA - Malaga
High VTP - Valencia BTP Boecillo Cartuja93
Occupancy STEP.C Taguspark
+activity . -Crete
growth Medium Tecnopolis - Bari
L PTA Asturias Thessaloniki Park
ow PTG Galicia Tespa - Attika

Source: own elaboration

3.7 Selection of cases

Based on the analysis, the selection framework described leads to a number of alternative
choices for further study. Among the property-led STPs, based on the increasing variation
of performance, this leads to a choice between Taguspark, PTA and Cartuja93, as the most
positive cases, and Galicia and Asturias as the most negative. From the technology-led
group, Tecnopolis in Bari and STEP-C in Crete provide a more positive outlook, while TTP
and TESPA represent the most negative examples. Among the latter, Thessaloniki Park was
considered as more appropriate due to the very small size of Attica Park, the extremely
small number of firms and, thus, the clear possibility that synergies and inter-firm linkages
would a-priori be absent. Language constraints in the case of Bari Tecnopolis led to the

selection of STEP-C as the 2™ technology-led Park case.
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The selection of two Greek Parks also guided the choice of two Spanish STPs among the
property-led cases. The comparison of the Spanish and Greek cases provides additional
benefits due to the common institutional framework and relevant national technology
policy tools applicable to the parks in each country. The choices of Cartuja93 and PT
Asturias, and again the cases of Malaga and Galicia, were a result of the researcher being
able to establish contacts with key persons in each region (but not directly linked with the
Parks) before the initiation of the field work; this supported the arrangement of interviews

with important/key players.

The four cases selected (see Table 3-15), Thessaloniki Technology Park in Central
Macedonia, STEP-C of Crete, Cartuja93 of Andalusia and PTA of Asturias, serve the
criteria set for the selection of cases for a comparative analysis. They represent the two
main types of STP development strategies and, at the same time, they reflect different
evolution and performance patterns. They provide the necessary variation in order to
identify the role that different internal and external parameters can play in the Parks’
development, evolution and performance.

Table 3-15:STP cases selected and main selection criteria

Park name Country Region Typology Activity  STP
growth technological
intensity
TTP Greece C.Macedonia ;l;zchnology Low Medium
STEP-C  Greece  Crete pechnology  Medium  Medium
PT Asturias  Spain Asturias Propertyled  Low Medium-Low
Cartuja93 Spain Andalusia Property led High Medium-High

Source: Own elaboration

3.8 Data collection in the field

Turning to the fieldwork and the data collection, the approach followed in each case was a

combination of qualitative and quantitative research methods. Methodological and data
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triangulation (Yin, 1994) was employed based on the combination of tenants’ surveys,
semi-structured and open-ended interviews with important players’ representatives and
local experts, as well as other secondary sources (newspapers/journal, internet sources,

existing studies, administrative documents).

The fieldwork in each case was completed in two periods/trips. During the first trip,
interviews with the Park managers, main promoters and STP shareholders were conducted.
The objective at that time was to establish in greater detail the Parks