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Abstract Mixed evidence has been found regarding how locating in a cluster or a park affects
firms’ performance. This paper investigates how locating in different types of clusters and parks
interacted by firm size or in-house R&D capability affects a firm’s innovation. Empirically
testing the research hypotheses by the data of 165 Taiwan’s manufacturing firms in the
information and communication technology sector and taking policy-driven parks (e.g., science
parks and industrial parks) and spontaneously clusters as examples, we find that in emerging
economies, firms with inferior in-house R&D capability gain more innovation benefits by
locating in a science park or a spontaneous cluster while smaller firms gain more innovation
benefits by locating in an industry park or a spontaneous cluster. Moreover, our findings also
suggest that locating in a science park, smaller firms benefit more than larger firms in terms of
innovation performance whereas larger firms benefit more than smaller firms in terms of market
performance. The findings suggest that in emerging economies, compared to larger firms,
smaller firms are less influenced by negative spillover effect when locating in clusters or parks.

Keywords Agglomeration effect - SMEs - In-house R&D - Science-based parks

JEL Classification 032 - R1 - R12

1 Introduction

Prior research has identified different types of clusters which may contribute different
effects to firms. Chiesa and Chiaroni (2005) also suggest two major forms of clusters:
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(1) spontaneous clusters, that are the result of the spontaneous co-presence of key factors;
and (2) policy-driven clusters, that are triggered by the strong commitment of the gov-
ernment whose objective is to establish the cluster either as a response to an industrial
crisis or as a deliberate decision to foster a sector. Policy-driven clusters include industrial
parks and science parks (Westhead 1997; Tan 2006). Link and Scott (2003) also sum-
marize several types of parks in their study. For instance, research parks are characterized
by tenants which are heavily engaged in basic and applied research, such as university
research parks (Link and Scott 2006, 2007), while science parks including technology
parks are characterized by tenants which are heavily engaged in applied research and
development. Moreover, technology or innovation parks house new start-up firms and
incubators, while commercial or industrial parks have tenants which carry out value-added
activities through assembly or packaging rather than conduct R&D. It is widely regarded
that policy-driven parks are more sponsored in emerging economies but are less in more
developed economies. For instance, Tan (2006) regards China’s Zhongguanchun Science
Park as a successful policy-driven park for semiconductor firms. However, there are
exceptions in some prior evidences. For instance, Humphrey and Schmitz (1996) note that
an increasing number of developing countries have started to take lessons from the
experience of European countries on running government-sponsored industrial districts.
Link and Link (2003) also conclude the important role of science parks in the US.
Although the prior research has suggested that different types of parks or clusters may
contribute to firms differently (Chiesa and Chiaroni 2005), few studies explore how these
different types of parks or clusters, such as spontaneous clusters and policy-driven parks,
affect a firm’s innovative and market performance differently. Thus, we would like to
investigate how different types of parks or clusters affect firms innovation performance in
this research.

Serving as a platform for acquiring external complementary resources or knowledge
supporting firm innovative activities is one benefit of a cluster or a park (Baptista and
Swann 1998). Particularly, for firms with smaller size or insufficient resources, spillover
effect or knowledge diffusion facilitated by clusters or science parks has become
increasingly important in strategy studies. Early studies regarding spillover effect mainly
focus on knowledge transfer or diffusion among firms in a cluster or on how clusters help
firms to accumulate their capability for new product development (Audretsch and Feldman
1996; Westhead 1997; Audretsch 1998; Keeble and Wilkinson 1999). However, the
competition among players in clusters or parks may lessen the benefits due to the high risk
of knowledge diffusion. For example, firms in Silicon Valley act together to foster inno-
vation whereas firms in Route 128 act as independent silos to impede the information flow
among them (Saxenian 1994). Alsleben (2005) finds that competitors within a small
geographical distance may lure a firm’s engineers away. These findings leave some puzzles
to be explored, such as: can a firm’s innovation be improved if the firm locates in a cluster
and what kind of firms can benefit more from clusters?

Firm size is observed as another important determinant of a firm’s innovativeness (Acs
and Audretsch 1990). Based on the resource-based view (RBV), larger firms may have
more resources or absorptive capacity (Penrose 1959; Cohen and Levinthal 1990) to
conduct advanced technology research or to develop new products. Prior research suggests
that larger firms can be the engine and glue for the development of local innovation and
industry system, so called anchor effect (Felderman 2003). However, this does not guar-
antee that larger firms can benefit more from locating in a cluster. Although larger firms
may have the advantage of technological economies of scale and learning curve effect,
smaller firms may outweigh larger firms due to organizational diseconomies of scale
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(Zenger 1994), entrepreneurial dynamism, flexibility, efficiency, and proximity to the
market (Rothwell and Dodgson 1994). Some prior studies suggest that larger firms have
less motivation to locate in a cluster due to the risk of knowledge leakage (Audretsch and
Feldman 1996). In contrast, smaller firms may gain more in innovation by locating in a
cluster since the external partnerships in a cluster can help them to accelerate innovation
activities (Hewitt-Dundas 2006), to reduce the risk of innovation (Das and Teng 1998), and
to provide access to complementary assets and resources (Ireland and Hitt 1999; Gulati
et al. 2000). However, little empirical evidence has been offered on how firms with
different size enjoy the cluster effect. This study intends to contribute to the understanding
of this issue.

There is a consensus that in-house research and development (R&D) is positively
associated with firm innovation performance (Gambardella 1992; Lundvall and Nielsen
1999; Caloghirou et al. 2004). Given high investment costs of R&D activities, not every
firm has sufficient resources to conduct in-house R&D. Thus, firms may seek critical
resources from external entities to supplement the shortage of internal resources (Pfeffer
and Salancik 1978). However, how the level of in-house R&D capability interacted with
the external cluster effect affects a firm’s innovative performance has not been fully
investigated. Therefore, another objective of this study is to examine how a firm’s level of
in-house R&D capability affects its gains in innovation when it locates in a cluster.

Taking the Hsinchu Science Park (HSP), Tao-Yuan Industrial Park and a spontaneous
cluster in Taipei County as our sample clusters and the data of 165 manufacturing firms in the
information and communication technology (ICT) sector, we empirically tested the research
hypotheses. The findings suggest that in emerging economies, firms with lower levels of
in-house R&D capability gain more innovation benefits by locating in a science park or a
spontaneous cluster while smaller firms gain more innovation benefits by locating in an
industry park or a spontaneous cluster. Moreover, our findings also suggest that locating in a
science park, smaller firms benefit more than larger firms in terms of innovation performance
whereas larger firms benefit more than smaller firms in terms of market performance.

2 Theoretical background and hypothesis development

Complexity and variability of technologies increase the need for external collaboration for
complementary resources (Nooteboom 1999). Firms not only need external sources of
competence to complement their own capability but also need inter-organizational linkages
to advance existing knowledge into new types of knowledge or to develop new products,
processes, and services (Nonaka and Takeushi 1995). Particularly for small and medium-
sized firms which have limited resources to conduct in-house R&D activities or for firms
with inferior in-house R&D capability, a cluster or a park provides an interactive place for
nurturing innovation and improving competitive advantage.

2.1 Spontaneous clusters and policy-driven parks in emerging economies

It is widely regarded that clusters are formed spontaneously in developed countries in prior
research (Saxenian 1994). External economies of a cluster arise from the emergence of
suppliers who provide materials or components as well as from the emergence of a pool of
skilful workers. However, there are exceptions that clusters may be developed for the
purpose of industrial development. For instance, Humphrey and Schmitz (1996) summa-
rize a number of successful policy-supported industrial districts in European countries

@ Springer



718 K.-F. Huang et al.

(such as in Italy) and note that an increasing number of developing countries start to learn
these successful lessons from the developed countries. These industrial districts are
developed for the purpose of enhancing local production and innovation capability
(Rabellotti 1995). As a result, this type of policy-driven parks becomes a popular tool for
industrial development in emerging economies.

Like an industrial district, a science park, which is normally developed by the gov-
ernment, can be also regarded as another type of policy-driven parks (Cooke 2002;
Westhead 1997; Sofouli and Vonortas 2007; Tan 2006), though a science park consists of
firms from a variety of industries. Particularly, governments normally have a policy
intention of fostering a science park where firms are closely-related to each other. For
instance, the first science park in Taiwan, Hsinchu Science Park (HSP), was constructed to
facilitate a competitive environment for high technology firms. A well-developed science
park enables firms not only to take advantage of legitimate benefits such as tax holidays but
also to benefit from economies of scope. Science parks also provide a platform to induce
knowledge exchange or information sharing among firms (Dierdonck et al. 1991;
Squicciarini 2007).

While most studies assume that clusters or parks foster salient benefits for co-located
firms, these studies generally neglect the constraints co-existing with the benefits. Several
recent studies suggest that the competitive costs entailed by the cluster effect may lessen
firm competitiveness (Chung and Kalnins 2001; Shaver and Flyer 2000). Saxenian (1994)
also suggests that the firms in Route 128 act like silos to impede the flow of information
among them. Thus, a firm’s innovation is likely to be discouraged as it comes to knowledge
diffusion to competitors located in the same geographic area, particularly because these
competing firms have a similar knowledge base or similar industrial experiences (Au-
dretsch and Feldman 1996). Moreover, imitation by competitors also discourages a firm’s
effort to innovate if the firms co-locate in a cluster or a park. As a result, innovative ideas
may be discouraged (Chang and Park 2005).

Taking the aforementioned propositions, we expect that the impact of locating in a cluster or
a park on firm innovation performance may not be clearly assessed due to the mixed results of
cluster-affiliation. However, the positive and negative impacts may be associated with the types
of clusters involved (i.e., spontaneous clusters and policy-driven parks).

In spontaneous clusters, it is the communication between individuals which facilitates the
transmission of knowledge across agents, firms, and even industries, and that is conducive to
innovative activity. Technical and market information is exchanged and the decentralized and
fluid environment in the spontaneous cluster also promotes the diffusion of intangible tech-
nological capabilities and understandings (Saxenian 1994). Similarly, in policy-driven parks,
the exchanged technical and market information via movement of individuals among firms
enhances innovation activities (Dierdonck et al. 1991). However, the main difference between
spontaneous clusters and policy-driven parks is the government’s commitment on the devel-
opment of the cluster. Policy-driven parks are well organized by governments which can
provide more financial supports as well as abundant high-skill labours by establishing research
institutions in these parks while spontaneous clusters emerge with historical development of the
regions which may benefit less financial supports from the government and planned sources of
high-skill labours, which lead to less innovation for firms in the spontaneous clusters. Therefore,
we can expect that, comparing with spontaneous clusters, policy-driven parks can contribute
more to a firm’s innovativeness.

Hypothesis 1 Comparing with spontaneous clusters, firms locating in policy-driven parks
are expected to have better firm innovation performance.
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2.2 Firm size, spontaneous clusters or policy-driven parks, and firm innovation

Empirically, firm size is observed as having a positive impact on a firm’s innovation
performance, such as patents (Scherer 1965). Freeman (1987) suggests that larger firms are
more effective in conducting industrial research. Prior agglomeration studies investigate
how size of firm affects the choice of establishment location (Arauzo Carod and Manjon
Antolin 2004; Brush et al. 2008; Galbraith et al. 2008; Nicolini 2001). There is some
evidence that science parks are more attractive for smaller firms. For instance, in their
study in UK, Siegel et al. (2003) suggest that 80% of firms in science-based parks are small
and medium sized. However, compared with larger firms, do small and medium-sized
enterprises (SMEs) locating in spontaneous clusters or policy-driven parks enjoy better
innovation performance?

Larger firms have more resources or absorptive capacity (Penrose 1959; Cohen and
Levinthal 1990), and therefore have advantages to conduct advanced technology research
or to develop new products on their own. However, facing the high possibility of
knowledge diffusion to competitors (Audretsch and Feldman 1996) and imitation by
competitors located in the same geographic area, larger firms are discouraged to innovate if
they locate in clusters or parks (Chang and Park 2005). Thus, we expect that compared to
larger firms, smaller firms can improve their innovation better through obtaining needed
resources or knowledge when locating in spontaneous clusters and policy-driven parks.

Hypothesis 2 The interaction of firm size by the cluster types is negatively correlated to
firm innovation performance.’

2.3 In-house R&D capability, cluster effect, and firm innovation

In addition to firm size, in-house R&D capability may also have an impact on firm
innovation performance. Although in-house R&D capability is regarded to be influenced
by firm size, Cohen et al. (1987) find that overall firm size has statistically insignificant
effect on R&D intensity. This implies that in-house R&D and firm size represent different
characteristics of a firm. Thus, it is necessarily to investigate these two factors separately in
this study.

In-house R&D efforts, such as intense interactions among individuals or organizations,
can amplify knowledge exploration and exploitation (Caloghirou et al. 2004). Previous
empirical studies confirm that a higher level of in-house R&D capacity improves a firm’s
ability to exploit sources of knowledge (Gambardella 1992). Thus, we expect that a firm’s
internal R&D capability has a positive correlation with its innovation performance.

However, the resource dependence theory suggests that complementary resources are
extremely beneficial to reduce costs and risks especially in an uncertain environment
(Pfeffer and Salancik 1978). Shaver and Flyer (2000) suggest that firms with limited
resources, such as technologies, human capital, training programs, suppliers, or distribu-
tors, are motivated to join geographical clusters to access complementary resources.
Kalnins and Chung (2004) assert that firms will co-locate with other firms possessing
resources that can spill over. However, a firm has to consider another side of the spillover
effect: it acts as a receiver as well as a giver of technological resources. Alsleben (2005)
asserts that the flow of skilled employees more likely emerges in a cluster due to small
geographical distance. Since the resource-rich firms possess more highly-trained expertises

! This can be interpreted as larger firms gain less in innovation in a cluster than smaller firms.
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in R&D, they are more vulnerable to losing their existing internal resources. Thus, when
locating in a cluster or a park, resource-rich firms may suffer more outflows of spillover
than resource-shortage firms. As a result, compared to R&D capability-rich firms, firms
with inferior in-house R&D capability will experience less negative consequences (i.e.,
less risk of losing existing knowledge) in innovation as they locate in both spontaneous
clusters and policy-driven parks.

Hypothesis 3  The interaction of the cluster types by in-house R&D capability is neg-
atively correlated to firm innovation performance.”

3 Research methodology
3.1 Sample, data collection, and statistic analysis

The sample firms of this research were 415 Taiwanese manufacturing firms in the infor-
mation and communication technology sector. The firms were selected on the basis of the
stock code compiled by the Taiwan Stock Exchange Corporation (TSEC) and the Over-
The-Counter (OTC). The codes starting with 23, 24, and 30, in the TSEC and 53, 54, 61,
and 80 in the OTC were selected as the sample firms in this study.

For those measurable variables, such as the number of Taiwan’s patent stock and firm
performance, secondary data were collected via government publications or government-
maintained databases. A questionnaire survey was conducted to gather the information for
other variables, such as the number of employees, industry difference, in-house R&D
capability, external resources from universities and research institutions, public supports.
The recipients of the survey package were CEOs or senior executives. The number of
responses for the survey was 169. Excluding five invalid responses, the total responses were
165, representing a response rate of 40%. The one-way ANOVA was taken to test the three
sub-samples in terms of firm size and the result shows no significant difference between
them (F = 1.230, p > 0.1). This suggests that non-response bias might not be a problem.

Since our dependent variable, firm innovation performance (measured by patents), is a
count variable and has a non-negative integer value, the negative binomial regression is
suggested by prior studies (Keil et al. 2008; Huang and Yu 2011). To test the research
hypotheses, we first established a base model for control variables and then established the
second model for direct impact and the third and fourth models for interaction effects.

4 Measurements
4.1 Dependent variable—innovation performance

Firm innovation performance was measured by a firm’s applications for patents to the
Taiwan’s government from 2003 to 2008. Patent data are generally accepted as an
appropriate measure for a firm’s innovative performance in a range of studies (Acs et al.
2002; Hagedoorn and Cloodt 2003). Particularly, in some high-technology industries such
as electronic industries, an increasing number of firms patent their innovation (Mansfield

2 This hypothesis can be interpreted reversely, i.e., the less the in-house R&D, the less losses in innovation
due to negative spillover effect.
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1984). Thus, in this study, patent stock between 2003 and 2008 was appropriately
employed as a measure of innovation performance of the ICT firms. Since firms usually
have already developed and used such technologies or products as they apply for patents,
such un-issued but applied patents should be regarded as the outcomes of innovation.
Almeida and Phene (2004) also use patent application date to measure innovation
performance.

4.2 Independent variables
4.2.1 Firms in or off a spontaneous cluster or a policy-driven park

Westhead (1997) examines R&D input and output performance of technology-based firms
in and off science parks. In this research, since we would like to investigate the impact of
different cluster types on firm innovation, we included sample firms both in the sponta-
neous cluster and policy-driven park in our models. In order to meet this study’s objective,
we selected our sample firms from one spontaneous cluster and two policy-driven parks.
The policy-driven parks were further divided into two types: (1) industry parks organized
by the local government at the county level and (2) science parks organized by the central
government at the national level. Although both industry parks and science parks are
organized and supervised by the government, the mechanisms and governance are different
because of the objectives and commitment. Science parks with specific objectives and tasks
for the development of the national strategic industry (e.g., the semiconductor sector in
Taiwan) receive better benefits (e.g., tax holidays) or supports (e.g., universities and
research institutions nearby), whereas industry parks with the objective of developing local
economies receive less benefits or supports from the government, particularly at the
national level. As a result, a firm’s performance may be affected differently due to dif-
ferences in mechanisms and governance. Thus, there is a need to distinguish the effect of
two different policy-driven parks on firm performance.

This study selected the Hsinchu Science Park (HSP), a noted successful example of
industry clusters, as the focused policy-driven park. Although the HSP has selection cri-
teria for admitting firms to locate in the park, the requirements are basically the same for
all firms regardless of firm size. This implies that the HSP does not intend to select larger
or better-performed firms. Thus, the concern of selection bias, which good-quality firms are
more likely to be located in the science-based park, can be eased. A dummy variable was
employed to distinguish whether firms located in the HSP, with 1 indicating YES and 0
indicating NO (Ferguson and Olofsson 2004; Squicciarini 2007). In total 28 firms were
located in the HSP.

As for the industry park, we selected Tao-Yuan Industrial Park (TYIP) as our sample
park. The TYIP was established in 1969 and has been under the supervision of the Tao-
Yuan county government and is mainly composed of firms manufacturing printed circuit
boards. In this research, we used the postcode and the address to identify whether a firm
was located in or off the TYIP. A dummy variable was employed to distinguish whether a
firm was located in the TYIP, with 1 indicating YES and 0 indicating NO. In total 27 firms
were located inside the HSP.

As for the spontaneous cluster, we selected firms locating in the Taipei County, which is
a well developed industrial region in Northern Taiwan. In early days, firms located in this
region in order to receive better institutional and financial supports from regulatory and
supporting organizations (such as tax bureaus, state banks, commercial administration
agencies), due to its closeness to Taipei City. As the time goes by, it has become a
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spontaneous cluster and the firms operating in this region have also transformed from
manufacturers of consumer electronics to ICT manufacturers. In this research, with veri-
fication by three industrial experts, we used the postcode and the address to identify
whether the firms locate in or off the Taipei County cluster. Again, a dummy variable was
employed to distinguish whether a firm was located in the Taipei County cluster or not. In
total 51 firms were located inside the Taipei County cluster. As a result, our sample
included 28 firms in the Hsinchu Science Park, 27 firms in the Tao-Yuan Industrial Park,
51 firms in the Taipei County cluster, and remaining 59 firms were not located in clusters
or parks.

4.2.2 Firm size

Prior studies suggest that firm size has a positive impact on a firm’s innovation perfor-
mance (Scherer 1965; Freeman 1987). Following prior studies (Bates and Nucci 1989;
Mitton 2002), firm size was measured by the logarithm of total number of employees in
2002.

4.2.3 In-house R&D capability

In-house R&D capability can be regarded as a firm’s ability to respond to technological
opportunities. Firms responding to technological opportunities are believed to attain
competitive advantage (Tushman and Anderson 1988; Miyazaki 1995). We used three five-
point Likert scale items developed by Zahra (1996) to measure a firm’s in house R&D
capability, including: (1) my firm is usually among the first to introduce new products to
the market; (2) my firm leads in introducing new products in the industry; and (3) my firm
is noted for introducing breakthrough-type products.

4.3 Control variable
4.3.1 Industry difference

Industry difference is related to innovation outcomes since the competitive intensity and
R&D activities may vary across industries (Lichtenthaler 2007). Industry difference was
measured by types of core business instead of the SIC code. Five sub-sectors of the ICT
industry were identified, including semiconductors (13.4%), computers and peripherals
(46.3%), optical electronics (12.8%), communications (6.1%), and others (21.4%). Four
dummy variables were created (i.e., Industry-Semiconductors, Industry-Computers,
Industry-Optical, and Industry-Communications) and the sub-sector “others” was the base
industry.

4.3.2 Supports from universities and research institutions

The results of previous empirical research suggest that firms with collaborative research
projects with universities outperform firms without such projects in terms of number of
patents (Lockett et al. 2003; Zucker et al. 2002). In addition to university-industry col-
laborations, existing empirical studies suggest that firms conducting collaborative R&D
projects with research institutions have better innovation performance (Blau 1999;
Kennedy and Holmfeld 1989). Therefore, this study controlled both factors and measured it
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with two five-point Likert scale items: ‘joint projects with universities help improve my
firm’s core technology’ and “joint projects with research institutions help improve my
firm’s core technology”.

4.3.3 Public subsidies and supports

Governmental subsidies can help to improve a firm’s innovation (Lackman 2005). Lee and
Park (2006) also conclude that financial support from the government in the early stage of
R&D activities can improve the success of a firm’s innovativeness. Moreover, previous
studies also suggest that firms with collaborative R&D projects with the government,
including technology transfer, may have better innovation performance (Cohen et al.
2002). Therefore, this study controlled both factors and measured it with two five-point
Likert scale items: ‘the percentage of total R&D budgets is funded by the government or
public sector’ and ‘how much of the core technology has been transferred from the gov-
ernment or government-funded research institutions?’

5 Analysis and results
5.1 Descriptive statistics and correlations

Table 1 summarizes the descriptive statistics for the 165 firms of this study. The firm size
in Table 1 is the logarithm of the number of employees. The mean for the number of
employees is 1,017, while firm innovation performance measured by the 6-year accu-
mulated patent stock in this research is 91.09. Table 1 also presents the correlation matrix
among the variables. The results show that correlations among our primary explanatory
variables (e.g., in-house R&D capability, firm size, and cluster; coefficient were less than
0.3) are moderate, suggesting that multicollinearity should not be a concern for
estimation.

5.2 The fitness of the model

All models were estimated through Poisson regressions due to the count nature of the
dependent variable. Table 2 presents the estimation results for three models. In negative
binomial regression, the goodness of fit for a model is evaluated by deviance and the
Akaike’s Information Criterion (AIC). The above information criteria are in smaller-
is-better form (Bozdogan 1987). For instance, the AICs are 1,635.467, 1,613.422, and
1,595.241 in Model 1, Model 2, and Model 3, respectively. It shows that the goodness of
model fit increases as the variables are added into the models.

5.3 Regression results

As shown in Models 1, 2, 3, and 4 (Table 2), in-house R&D capability is positively
associated with firm innovation performance (B = 0.528, p < 0.01; B = 0.609, p < 0.01;
B =1.026, p < 0.01; B = 0.571, p < 0.01), consistent with prior studies (Sakakibara and
Dodgson 2003; Caloghirou et al. 2004), suggesting that a higher level of in-house R&D
capability improves a firm’s innovation performance. Similarly, in Models 1, 2, 3, and 4,
firm size is positively associated with firm innovation performance (B = 0.748, p < 0.01;
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B =0.568, p < 0.01; B=0.581, p <0.01; B =1.045, p < 0.01). The findings are also
consistent with prior studies (Scherer 1965; Freeman 1987).

Model 2 indicates that locating in the science park is significantly positive associated
with firm innovation performance (B = 0.849, p < 0.1). However, locating in the industry
park and spontaneous cluster is not significantly associated with firm innovation perfor-
mance. The above results partially support our Hypothesis 1 that firms locating in policy-
driven parks, such as science parks, have better innovation performance than those locating
in spontaneous clusters. More importantly, our study further provides the evidence that
firm innovation is better achieved in science parks organized by the central government
than in industry parks organized by the local government.

We used Model 3 to examine the interaction effects of the cluster by in-house R&D
capability. As shown in Table 2, the interaction effect of in-house R&D capability by the
cluster types (i.e., a science park and spontaneous cluster) is negatively significant (B =
—1.024, p < 0.05 and B = —0.964, p < 0.01 respectively), which supports our Hypothesis
3. This could be interpreted as that a firm with lower in-house R&D capability benefits
more if located in clusters, both policy-driven parks and spontaneous clusters. Moreover,
as shown in Model 4, the interaction effect of firm size by the cluster types is negatively
significant (B = —1.245, p < 0.01 and B = —0.923, p < 0.05 respectively), which also
supports our Hypothesis 2. This suggests that smaller firms located in both policy-driven
parks and spontaneous clusters benefit more in innovation than larger ones.

6 Discussion

The result shows that the interaction effect of the cluster types by in-house R&D capability
on innovation is negative. This suggests that firms with less in-house R&D capability can
gain more benefits in innovation than those with more in-house R&D capability by locating
in a science park or a spontaneous cluster. This finding not only supports previous studies
that firms seeking potential complementary resources may benefit from locating in a cluster
(Porter 1998a, b) but also further advances our understanding that firms with limited
in-house R&D capability can benefit more or incur less loss on innovative performance if
they locate in a policy-driven park or a spontaneous cluster. Compared to resource-rich
firms, firms with inferior in-house R&D can better improve their innovativeness by
locating in a cluster (i.e., positive spillover effect). Meanwhile, firms with limited in-house
R&D experience less leakage or loss of technological resources to other firms in a cluster
(i.e., negative spillover effect).

Our results also show that the interaction effect of the cluster by firm size on innovation
is negative. This implies that smaller firms can better improve their innovation by locating
in both policy-driven parks (industry parks) and spontaneous clusters than can larger firms.
Although a cluster can provide an environment for knowledge sharing and spillovers, the
co-location of firms in the same geographic area may have the risk of knowledge diffusion
(Audretsch and Feldman 1996), which in turn prevents firms from locating in the cluster or
park. Even though larger firms decide to locate in clusters, they are less likely to acquire
knowledge or technologies from their smaller counterparts in the same clusters. As a result,
larger firms enjoy less benefit from firm innovation in science parks, while smaller firms
gain more firm innovation by locating in spontaneous clusters and industry parks.

If larger firms are less likely to be benefited in innovation when locating in policy-
driven parks, why do these firms still prefer to locate in policy-driven parks? To answer
this question, we further investigated whether larger and smaller firms in the HSP have
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different performance other than innovation. We used a firm’s 6-year average market share
between 2003 and 2008 as a measure of market performance and re-ran the regression
models (see Table 3). As shown in Model 8, the result shows that larger firms enjoy a
higher level of market performance than that of smaller firms in the HSP (B = 0.688,
p < 0.01). This suggests that although smaller firms in the HSP have better innovation
performance, larger firms in the HSP still can gain some other benefits such as increased
market share. Therefore, firms may have different purposes to locate in science parks. In
our study, it seems smaller firms seek better innovation via accessing spillover effects in
science parks while lager firms seek better market performance via networks in science
parks.

The findings in this research suggest that in-house R&D capability and firm size are two
important moderating determinants of firm innovation in clusters. Firms with higher
in-house R&D capability and larger size have better innovation performance in Taiwan’s
ICT industry. However, if the on-or-off cluster is taken into account, the results show
different stories. Firms with inferior in-house R&D capability as well as smaller size can
better improve their innovation performance when they locate in a cluster. This result
confirms prior arguments that smaller firms and resource-short firms can benefit more from
the cluster effect due to benefits from external partnerships which accelerate innovation
activity (Hewitt-Dundas 2006), reduce or share the risk of innovation (Das and Teng 1998),
and provide access to complementary assets and resources (Ireland and Hitt 1999; Gulati
et al. 2000). Particularly, our study extends the existing cluster study by examining policy-
driven parks and spontaneous clusters separately. Our findings suggest that locating in
science parks helps improve firm innovation performance. Moreover, firms with inferior
in-house R&D capability do benefit more when locating in science parks and spontaneous
clusters whereas smaller firms benefit more if located in industry parks and spontaneous
clusters.

7 Conclusion

Our results suggest that by differentiating the positive and negative impacts in a cluster or a
park, locating in a cluster or a park is conductive to firm innovation but with the following
two negative consequences: (1) the positive relationship between in-house R&D capability
efforts and firm innovation is negatively moderated by the cluster effect; and (2) the
positive relationship between firm size and firm innovation is negatively moderated by the
cluster effect. A firm’s in-house R&D capability is positively associated with innovation
performance but firms with inferior in-house R&D capability can better improve their
innovation as the firms locate in a policy-driven park (e.g., a science-based park) or a
spontaneous cluster. Our finding supports the resource dependence theory that seeking the
complementary resource is one major motivation for geographically clustering (Shaver and
Flyer 2000; Kalnins and Chung 2004), which implies that locating in clusters can bring
firms complementary resources to enhance innovation. This provokes an important issue
that locating in clusters or parks can benefit more for resource-short firms than resource-
rich firms.

Another important result of our research is that firm size is positively associated with
firm innovation performance but smaller firms can better improve their innovation per-
formance when locating in a policy-driven park (e.g., an industry park) or a spontaneous
cluster. This result suggests that although larger firms are more innovative in general since
they possess a higher capacity of inter-organizational coordination and integration
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capability, smaller firms can better improve innovation by locating in a cluster or a park.
This is because by agglomerating in a cluster or a park, smaller firms can improve their
credits on raising capital to conduct innovative activities, attracting excellent workers with
specialized skills, and acquiring needed technologies from external parties in the cluster.
Our finding also shows that while smaller firms can benefit more from innovation from the
cluster effect, larger firms still enjoy positive market performance from locating in a park.
Although our empirical results suggest larger firms can not better enhance their innovation
performance from the cluster effect, they may be the anchor effect for the technological
development of the infant industry in emerging economies.

Business practitioners can learn lessons from our findings, especially for firms with a
lower level of in-house R&D capability or smaller size, if they intend to improve their
firms’ innovation by locating in clusters or parks. For larger firms, our findings still
illustrate the gains in market shares if they locate in clusters or parks. Policy makers in
developing countries can learn from this study to understand that different types of clusters
can help firms with inferior in-house R&D capability or smaller firms to innovate differ-
ently. In contrast, larger firms or firms with superior in-house R&D may not be motivated
to locate in clusters which house a lot of smaller firms. As a result, a geographic platform
for spillover effects can hardly be achieved if larger firms or superior R&D firms are absent
in science parks. Thus, policy makers shall refine policies to provide other incentives
or protection mechanisms for larger firms or firms with superior-R&D-capability to
encourage them to locate in clusters.
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