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Abstract: The topic of new regional industrial path development has recently received
increasing attention in economic geography. The core idea is that actors in a specific region
mobilize both intra-regional and extra-regional resources, especially knowledge, to develop a
new regional industrial path. However, the extant literature has not yet fully explored how
actors in different types of regions mobilize different forms of knowledge at various spatial
scales to develop different types of paths. To fill this gap, we establish an analytical framework
combining four key theoretical concepts, that is, new regional industrial path development,
regional innovation systems, differentiated knowledge bases and multi-scalar knowledge

sourcing. Drawing on this framework, we propose a typology distinguishing six scenarios.
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1 Introduction

Nurturing new industries and upgrading established ones to promote regional structural change
has attracted interest from both academia and politics. In economic geography, this topic has
received much attention in the paradigm of evolutionary economic geography (EEG), which

deals with the question of ‘how the process of path creation and path dependence interact to
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shape geographies of economic development and transformation’ (Boschma & Martin, 2007,
p. 540). Most of the scholarly work in EEG initially focused on endogenous-led regional
industrial development. For instance, Martin (2010) argued that a new path is conditioned by
preexistent regional economic and institutional endowments. Similarly, Boschma & Frenken
(2011) suggested that new regional industries tend to emerge in regions hosting technologically
related industries. Recently, more and more scholars have called for a move beyond this
regional focus by elaborating on the role of extra-regional sources in regional industrial path
development (Dawley, 2014; Binz, Truffer & Coenen, 2016; Boschma, 2017; Trippl, Grillitsch
& Isaksen, 2018; Hassink, Isaksen & Trippl, forthcoming). The principal claim of this recent
work is that actors in a specific region mobilize both intra-regional and extra-regional resources,

especially knowledge, to develop a new regional industrial path.

However, three research gaps remain. First, while acknowledging the importance of both intra-
and extra-regional sources, research has been largely mute on how these multi-scalar sources
influence the probability of developing a specific type of path in different kinds of regions. For
instance, Isaksen & Trippl (2016) developed a typology that elaborates the relations between
different forms of path development and various types of regions, but they did not explicitly
discuss the role of multi-scalar sources in this typology. Second, knowledge is the crucial
resource for new path development. However, the extant research considers knowledge as a
whole and does not differentiate between the forms of knowledge that strongly influence the
possible strategies of knowledge mobilization. For example, Trippl et al. (2018) presented two
forms of knowledge mobilization on the extra-regional scale (i.e., the arrival of actors from
outside the region and extra-regional knowledge linkages) but they did not further discuss how
different kinds of knowledge impact the availability of these two forms of knowledge sourcing.
Third, due to the above-mentioned two gaps, the extant literatures have not yet explored how
actors in different types of regions mobilize different forms of knowledge from various spatial
scales to develop different types of paths. This, to some extent, echoes several key avenues in
the field of regional industrial path development identified by Hassink et al. (forthcoming, p.
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‘We see great potential in paying more attention to the multi-scalarity of sources, relations
and influences on new path development in future research. How does the significance of non-
local sources and relations vary between different industries? What are the differences of non-

regional sources and relations in new path development in different kinds of regions [...]?’

In order to bridge the above three gaps, this paper establishes an analytical framework, which

builds on four theoretical concepts, to answer the following three questions:

* How do the actors in various types of regions mobilize knowledge from different spatial

scales to develop different types of paths?

* How do the actors in various types of regions mobilize different types of knowledge from

different spatial scales?

*  Combining the above two questions, how do actors in various types of regions mobilize

different types of knowledge from various spatial scales to develop different types of paths?

The remainder of this paper is structured as follows. Section 2 introduces and discusses the
four key concepts underlying the analytical framework. Section 3 establishes an analytical
framework and proposes a typology. Section 4 summarizes the main findings of the paper and

draws some lessons.

2 Review of the literature

Before introducing the analytical framework, this section analyzes the four primary theoretical
concepts on which the theoretical framework is built, namely new regional industrial path
development, regional innovation systems, differentiated knowledge bases and multi-scalar

knowledge sourcing.



2.1 New regional industrial path development

New regional industrial path development refers to the emergence and development of new
economic activities in a region (Hassink et al., forthcoming; MacKinnon, Dawley, Pike &
Cumbers, 2019a). In principle, regional industrial path development is understood as the
process of mobilizing and anchoring resources, especially knowledge resources (Binz et al.,
2016; Trippl et al., 2018; MacKinnon et al., 2019a). Based on this understanding, four types of
new regional industrial path development have been distinguished, i.e., path upgrading, path
diversification, path importation and new path creation (Isaksen & Trippl, 2016; Grillitsch,
2018; Grillitsch, Asheim & Trippl, 2018). Path upgrading means developing a new path within
an established industry. It results from adding new knowledge to the existing sector. Path
diversification refers to the development of a new industry that is the outcome of combining
preexisting knowledge and newly mobilized knowledge. Although both path upgrading and
path diversification rely on preexisting and new knowledge, path upgrading remains in the
existing industry, while path diversification creates a new sector. Unlike path upgrading and
path diversification where preexisting knowledge plays a crucial role, path importation and
new path creation are mainly based on new, rather than on existing knowledge. More
specifically, path importation refers to the emergence of a new industry that almost entirely
consists of new knowledge imported from outside the region. New path creation concerns the
development of an entirely new industry based on the commercialization of scientific
discoveries, new business models or social innovation. The main difference between path
importation and new path creation is that the former is new to the region but not new to the

world, while the latter is new to the world.



2.2 Regional innovation systems

Following Grillitsch & Trippl (2016), and Isaksen & Trippl (2016), we adopt the regional
innovation system (RIS) concept to present different types of regions. Distinguishing between
organizationally thin and thick versus specialized and diversified, three types of RISs are
identified (Todtling & Trippl, 2005; Isaksen & Trippl, 2016). The first type of RIS, described
as an organizationally thin RIS, often has a few weak organizations, either firms or non-firm
actors. It thus exhibits a lack of critical mass in any specific industry, let alone a diverse regional
industrial structure. Typical regions are rural or peripheral areas. The second type is the
organizationally thick and specialized RIS, such as old industrial areas and specialized clusters.
It is characterized by the presence of strong organizations that concentrate on one sector,
leading to a specialized regional industrial structure. The last type is the organizationally thick
and diversified RIS. It is usually well endowed with a set of strong organizations as well as
diversified industries rather than featuring specialization. Such RISs are often found in

metropolitan areas and innovation hubs.

2.3 Differentiated knowledge bases

In economic geography, kinds of knowledge are often analyzed using the concept of
differentiated knowledge bases (DKB) (Martin & Moodysson, 2013; Grillitsch et al., 2018;
Plum & Hassink, 2011). In line with this, our study draws on the literature of DKB which
distinguishes between analytical, synthetic and symbolic knowledge bases (Asheim & Coenen,
2005; Asheim, Coenen & Vang, 2007). Analytical knowledge bases mainly depend on explicit
and codified knowledge (Asheim & Coenen, 2005) and may thus be created and transferred at
the global scale through scientific communities and industry-university collaborations (Martin,

2013; Martin & Moodysson, 2013). This type of knowledge is usually observed in science-
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based industries, e.g., biotechnology, pharmaceutical industry, electronics and solar PV.
Synthetic knowledge bases rely more on tacit knowledge from producer-user interactions, on-
the-job training and experience (Asheim & Coenen, 2005). As a result, geographical proximity,
facilitating the interactions between suppliers and customers, is crucial (Martin, 2013; Martin
& Moodysson, 2013). This knowledge plays an essential role in engineering-based industries,
such as the food industry, automobiles and wind power. Symbolic knowledge bases concern
cultural and aesthetic values that are highly context-specific and rely on temporary teams of
skilled people to fulfill one-off projects (Martin & Moodysson, 2013; Plum & Hassink, 2014).
Geographical proximity is thus considered crucial as it facilitates understanding of both the
culture and know-who (Martin, 2013; Martin & Moodysson, 2013). Symbolic knowledge bases
tend to be observed in creative industries, such as design, advertising, new media, film, music
and publishing. In brief, whereas synthetic and symbolic knowledge bases prefer the regional

scale, the creation of analytical knowledge bases can move beyond the region at hand.

2.4 Multi-scalar knowledge sourcing

Knowledge can be mobilized and sourced at different spatial scales. Trippl et al. (2018)
distinguished between two spatial dimensions of knowledge sourcing, i.e., the arrival of new
actors from outside the region and extra-regional knowledge linkages. In this paper, we add
one more form: intra-regional knowledge linkages. First, the arrival of new actors from outside
the region refers to importing new knowledge from the extra-regional area into the region. It
tends to be associated with the relocation of firms or R&D organizations and the mobility of
highly skilled people (Saxenian, 2006; Trippl et al., 2018). Second, extra-regional knowledge
linkages involve accessing knowledge through trans-regional interactions that often involve
market linkages (e.g., buying intermediate goods and machinery, licenses, contract research
and consulting), formal networks (e.g., research consortia and epistemic communities) and

informal networks (e.g., informal contact based on social proximity and/or temporary
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geographical proximity by, for instance, participating in fairs and conferences) (Trippl,
Todtling & Lengauer, 2009; Trippl et al., 2018). Third, as market linkages, formal networks,
informal networks and the mobility of highly skilled people can all be available within the

region, we consider intra-regional knowledge linkages as an additional spatial dimension.

3 Linking four concepts to build the analytical framework

In order to connect the regional innovation system (RIS), differentiated knowledge bases
(DKB), multi-scalar knowledge mobilization and new regional industrial path development,
we establish a three-step analytical framework (Figure 1). In this analytical framework, our
starting point is the actors in a specific region who are aiming to create a new path. Based on
this perspective, the three analytical steps are as follows. First, we analyze how the actors in
different types of regions (RISs) mobilize knowledge from different spatial scales (intra-region
and extra-region) to develop different types of new paths. Second, as knowledge consists of
DKB, we discuss how the actors in different types of regions (RISs) mobilize different types
of knowledge (DKB) from different spatial scales (intra-region and extra-region). Finally,
combining the above two steps, we discuss how actors in various types of regions (RISs)
mobilize different types of knowledge (DKB) from various spatial scales (intra-region and
extra-region) to develop different types of paths. The following three subsections will discuss
these three steps. Furthermore, the whole picture will be illustrated by reference to some

detailed cases in the final subsection.



Figure 1. An analytical framework for new regional industrial path development.

Step-1 Step-2 Step-3
Cross-tabulating step-1 and -2
Intra-region Intra-region Intra-region
(Focal RIS) (Focal RIS) (Focal RIS)
Actors — New path Actors Actors ——— New path
Knowledge + DKB — DKB

Extra-region
(Other RIS)

Extra-region
(Other RIS)

Extra-region
(Other RIS)

Knowledge DKB DKB

Notes: RIS = Regional innovation system; DKB = Differentiated knowledge bases

Source: authors (2019).

3.1 Multi-scalar knowledge for new path development in different RISs

The regional knowledge pool in a particular region conditions the options for new path
development when this mainly relies on intra-regional sources. In other words, due to
heterogeneity in the availability of intra-regional knowledge, different RISs favor different
types of endogenous-led new paths (see step-2 in Figure 1 and the 2™ column in Table 1). More
specifically, the organizationally thick and diversified RISs offer favorable conditions for path
upgrading, path diversification and new path creation, because this type of RIS hosts a variety
of new knowledge. The latter may be used to modernize the existing industry for path
upgrading, recombined with existing knowledge for path diversification, and facilitated radical
innovation for new path creation (Isaksen & Trippl, 2016; Grillitsch, Asheim, & Trippl, 2018).
In contrast, in thick and specialized RISs and thin RISs it tends to be more difficult to develop
a new path, as the local preconditions offer few new resources (Todtling & Trippl, 2005;
Isaksen & Trippl, 2016; Boschma, 2015). Instead of nurturing a new path, this type of RIS

often experiences path extension resulting from incremental innovation, which is based on the



use of existing technology and limited new knowledge (Isaksen & Trippl, 2016; Grillitsch,

Asheim, & Trippl, 2018).

As new path development relies on both intra-regional and extra-regional sources, the scarcity
of regional knowledge pools may be compensated by accessing extra-regional sources (see
step-2 in Figure 1 and the 3™ column in Table 1). First, as the knowledge in new path creation
is not yet codified and thus face-to-face communication is necessary, exogenous-led new path
creation can hardly succeed (Grillitsch et al., 2018). As a result, the feasible options might be
path upgrading, path diversification and path importation. Second, the probability of
exogenous-led path upgrading, path diversification and path importation varies in different
types of regions. In thin RISs, path upgrading is available as thin RISs have potential to upgrade
their small and under-developed industry into a well-developed one (Humphrey & Schmitz,
2002; Montresor & Quatraro, 2017). Path importation is also possible, as the new industry in
thin RISs tend to rely on the arrival of extra-regional actors (Yang, 2009; Nam, 2015). Path
diversification is more difficult for thin RISs, as it requires substantial firms and R&D
organizations in at least one industry, which the thin RISs cannot offer (Grillitsch & Trippl,
2016). In contrast, in thick and diversified RISs and thick and specialized RISs we find at least
one well-developed sector that offers favorable conditions for path diversification. With regard
to path upgrading and path importation, they are feasible in thin RISs, let alone thick and

diversified RISs and thick and specialized RISs, which possess better endowments.



Table 1. Multi-scalar knowledge for new path development in different RISs

Type of region

Intra-region

Extra-region

Thick and diversified RIS

Feasible new paths
e  Path upgrading
* Path diversification

* New path creation

Thick and specialized RIS

Thin RIS

Feasible new paths
¢ Hardly exist (favoring path
extension rather than new

path development)

Feasible new paths

Path upgrading
Path diversification

Path importation

Feasible new paths

Path upgrading

Path importation

Source: authors (2019).

3.2 Mobilizing differentiated knowledge bases from different geographical scales

Differentiated knowledge bases, varying with their geographical attributes, influence
knowledge mobilization on different spatial scales (see the columns in Table 2). First, synthetic
and symbolic knowledge bases tend to be transferred at the local scale (Martin, 2013; Martin
& Moodysson, 2013), geographical proximity is thus the precondition for these two types of
knowledge bases. Therefore, when sourcing synthetic and symbolic knowledge bases on the
regional scale, intra-regional knowledge linkages are available thanks to spatial proximity.
When accessing these knowledge bases on the extra-regional scale, a possible strategy is the

arrival of actors from outside the region, as this can guarantee geographical proximity within
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the region. In contrast, extra-regional knowledge linkages occur between the region and extra-
region, and cannot meet the need for spatial proximity of the synthetic and symbolic knowledge
bases. Second, knowledge produced in analytical knowledge bases can be transferred either at
the regional or extra-regional scale (Martin, 2013; Martin & Moodysson, 2013). Due to this
flexibility, we propose that three types of knowledge mobilization are all available for
analytical knowledge bases. In other words, when mobilizing analytical knowledge bases on
the regional scale, intra-regional knowledge linkages are feasible. In the case of the extra-
regional scale, the available options are the arrival of actors from outside the region and the

extra-regional knowledge linkages.

Concerning the type of region (see the rows in Table 2), Trippl et al. (2018) have argued that
both the extra-regional knowledge linkages and the arrival of actors from outside the region
are available for each type of RIS, although both are more difficult for thick and specialized
RISs and thin RISs. In the latter types of regions the capabilities to attract and access external
knowledge are namely lower than in the thick and diversified RISs. Since extra-regional
knowledge linkages are possible in each type pf RIS, we further argue that intra-regional
knowledge linkages are available for all three types of RISs, as intra-regional knowledge
linkages, which benefit from geographical proximity, are more easily to occur than extra-

regional knowledge linkages that lacking geographical proximity.

11



Table 2. Sourcing differentiated knowledge bases from different geographical scales.

Intra-region

Extra-region

Type of region Analytical, synthetic Analytical Synthetic or
or symbolic knowledge bases symbolic
knowledge bases knowledge bases
Thick and diversified | Knowledge sourcing Knowledge Knowledge
RIS * Intra-regional sourcing sourcing
knowledge * The arrival of | ®* The arrival of
linkages actors from actors from
Thick and specialized | Knowledge sourcing outside the outside the
RIS * Intra-regional regions regions
knowledge *  Extra-regional
linkages knowledge
Thin RIS linkages

Source: authors (2019).

3.3 Multi-scalar DKB for path development in different RISs

By combining Tables 1 and 2, this paper develops six scenarios' in Table 3. Below we present

some empirical cases in each scenario that illustrate how actors in various types of regional

types mobilize different types of knowledge from various spatial scales to develop different

types of paths. As industrial paths are continually evolving, all cases are time-based. Our focus

is to reveal how each scenario occurred within a specific period. To judge about the long-term

success of each case goes beyond the scope of this paper.
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Table 3. Multi-scalar knowledge bases for path development in different RISs.

Intra-region

Extra-region

Knowledge sourcing

* Intra-regional
knowledge
linkages

Feasible new paths

e Path upgrading

e Path
importation

Knowledge

sourcing

*  The arrival of
actors from
outside the
regions

¢ Extra-regional
knowledge

linkages

Type of region Analytical, synthetic Analytical Synthetic or
or symbolic knowledge bases symbolic
knowledge bases knowledge bases
Thick and Scenario-1 Scenario-2 Scenario-3
diversified RIS Feasible new paths Feasible new paths | Feasible new paths
e Path upgrading e Pathupgrading |* Path upgrading
* Path e Path e Path
diversification diversification diversification
* New path creation |* Path * Path importation
Knowledge sourcing importation Knowledge sourcing
* Intra-regional Knowledge *  The arrival of
knowledge sourcing actors from
linkages *  The arrival of outside the
Thick and Scenario-4 actors from regions
specialized RIS | Feasible new paths outside the
*  Hardly existed regions
(favoring path *  Extra-regional
extension rather knowledge
than new path linkages
Thin RIS development) Scenario-5 Scenario-6

Feasible new paths

* Path upgrading

* Path importation

Knowledge sourcing

*  The arrival of
actors from
outside the
regions

Source: authors (2019).
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Scenario-1

Thick and diversified RISs mobilizing intra-regional analytical, synthetic or symbolic

knowledge bases

In scenario-1, thick and diversified RISs host diverse endogenous knowledge leading to the
potential for path upgrading, path diversification and new path creation (see Table 1). As most
of the knowledge is accessed within the region, the intra-regional knowledge linkages play a
crucial role (see Table 2). Detailed examples are as follows. Concerning path upgrading, an
interesting example is the digital transformation of the banking sector in Beijing. Intra-regional
collaboration between big banks and technology companies played an important role in
upgrading the banking sector (South China Morning Post, 2017). Path diversification is also
possible when relying on intra-regional knowledge linkages. For instance, the emergence of
the video game industry in Tokyo resulted from local interaction between the consumer
electronics industry and the cartoons sectors (intra-regional knowledge linkages) (Aoyama &
Izushi, 2003). As regards new path creation, the rise of the ride-sharing industry in Silicon
Valley mainly resulted from lead firms, such as Uber and Lyft, recombining regional IT
technologies with the new business model of the sharing economy (intra-regional knowledge

linkages) (Dudley, Banister & Schwanen, 2017).
Scenario-2

Besides the regional sources, actors can also mobilize extra-regional analytical knowledge
bases for new path development. In this scenario, both the thick and diversified RISs and the
thick and specialized RISs host at least well-developed industry that offers conditions for path
upgrading, path diversification and path importation (see Table 1). Also, as shown in Table 2,
the exogenous analytical knowledge bases can be accessed through the arrival of actors from
outside the region, as well as extra-regional knowledge linkages. As this scenario consists of

two types of RISs, we present a selection of cases accordingly.
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Thick and diversified RISs mobilizing extra-regional analytical knowledge bases

A typical example of path upgrading is the development of the memory industry in Seoul
Metropolitan Area. Memory is a segment of the semiconductor industry wherein knowledge is
analyzed and codified (Binz & Truffer, 2017; Shin, 2017). To upgrade from assembly to
integrated manufacturing, the industry mobilized DRAM-related technology by recruiting
engineers returning from the US (arrival of actors from outside the region), importing DRAM
equipment from the US and Europe (extra-regional knowledge linkages), and collaborating
with high-tech US firms (extra-regional knowledge linkages) (Hobday, 1998; Shin, 2017;

Yeung, 2016).

Path diversification is illustrated by the example of the personal computer (PC) industry in
Taipei-Hsinchu, which diversified into the mobile phone industry. The mobile phone could be
simply understood as a combination of a set of analytical knowledge bases, especially PC-
related technology and telecommunication technology. Since the PC industry in Taipei-
Hsinchu lacked telecommunications knowledge, this had to be mobilized from outside. On the
one hand, as telecommunications are embedded in hardware and software, the lead firms in PC
with sufficient resources could purchase these components in order to access the target
technology (extra-regional knowledge linkages) (Chu, 2009). On the other hand, as there were
initially no telecommunication experts, foreign experts were invited to Taiwan to teach local

engineers (arrival of actors from outside the region) (Lee & Saxenian, 2008).

One interesting example of path importation is the development of solar photovoltaics (PV) in
Wuxi, one of the most important solar PV industry locations in the metropolitan region of
Yangtze River Delta in China. The solar PV industry consists of analytical knowledge bases
like materials sciences and nanotechnology (Binz & Truffer, 2017; Binz & Anadon, 2018). The
development of industry in Wuxi heavily depended on returnee entrepreneurs who brought
solar PV-related knowledge from overseas, especially Australia (arrival of actors from outside
the region). The purchase of turnkey-based machinery from overseas, particularly Germany,

was also crucial (extra-regional knowledge linkages) (Binz & Anadon, 2018).
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Thick and specialized RISs mobilizing extra-regional analytical knowledge bases

Path upgrading may be represented by Varmland, Sweden, which is regarded as a thick and
specialized RIS where the dominated pulp and paper industry has developed over almost a
century. In the last decade, more and more analytical knowledge bases, such as biotechnology
and digital technology, have played an important role in industrial transformation in this region
(Bellandi, Chaminade & Plechero, 2018). Most of these analytical knowledge bases were
accessed from outside the region by cooperating with the national university to develop digital
control technology for production processes (extra-regional knowledge linkages) as well as
purchasing non-local digital technologies to serve the demands of the forest bio-economy

(extra-regional knowledge linkages) (ibid.).

One interesting example of path diversification is Shunde, China, that diversified from home
appliances into the robotics industry. Shunde, located in southern China, is a thick and
specialized RIS dominated by the home appliance sector. As demand in the Chinese robotics
market has increased, Shunde recently diversified into this industry. On the one hand, the local
players in Shunde had a track record of success in home appliances and thus had accumulated
much knowledge related to consumer electronics. On the other hand, to access complementary
knowledge, especially related to automation-related technologies, the biggest player in Shunde,
Midea, bought the German global lead firm Kuka (extra-regional knowledge linkages), and
jointly invested in the robot industrial park in Shunde with Kuka (the arrival of actors from

outside the region) (South China Morning Post, 2018).

The emergence of the electronics sector in South Wales is a telling case of path importation in
this scenario. In past decades, South Wales was confronted with the decline of its traditional
coal and steel industries. As an initiative to transform the industrial structure of the area, one
of the most important new sectors to be nurtured was electronics. As the electronics industry
depends more strongly on analytical knowledge bases (Binz & Truffer, 2017), foreign inward
investment is one of the available strategies. Actually, the electronics sector in South Wales

was mainly fueled by the arrival of global lead firms, such as Sony Hitachi and Panasonic
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(arrival of actors from outside the region) (Cooke, 2004; Simmie & Martin, 2010).
Scenario-3:

Similar to scenario-2, actors in the thick and diversified RISs can also mobilize extra-regional
synthetic or symbolic knowledge bases for path upgrading, path diversification and path
importation (see Table 1). However, as the extra-regional knowledge in scenario-3 involves
synthetic and symbolic knowledge bases rather than the analytical knowledge bases of
scenario-2, available strategies involve the arrival of actors from outside the region rather than
extra-regional knowledge linkages without geographical proximity (see Table 2). As this

scenario consists of two types of RISs, we present selected cases accordingly.
Thick and diversified RISs mobilizing extra-regional synthetic and symbolic knowledge bases

One typical case of path upgrading is the Istanbul apparel industry that has upgraded from
OEM (Original Equipment Manufacturing) to ODM (Original Design Manufacturing). This
upgrading relies heavily on design-related symbolic knowledge bases. Therefore, the Istanbul
companies hired internationally recognized designers and consultants (arrival of actors from
outside the region) (Tokatli & Kizilgiin, 2004). With the help of these talents, the Turkish firms
could improve their products’ style and guarantee that their products satisfied international

consumers.

One interesting example of path diversification in thick and diversified RISs is the
establishment of the electric vehicle (EV) industry in Silicon Valley. The EV sector is based on
trial and error (synthetic knowledge bases) among a set of technologies, such as IT, system,
chassis, powertrain and battery pack (Dicken, 2015; Binz & Truffer, 2017). Although Silicon
Valley hosts diversified technologies, especially IT-related technology, it could not offer every
type of knowledge necessary for the EV industry, so battery pack technology had to be
mobilized from outside. As a result, Tesla, the dominant player in Silicon Valley’s EV industry,
attracted Panasonic to relocate its battery factory from Thailand to California (arrival of actors

from outside the region) (Marcus, 2015).
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The emergence of the car industry, consisting of synthetic knowledge bases, in Shanghai is a
typical case of path importation. It started with the arrival of Volkswagen (VW) (arrival of
actors from outside the region). As synthetic knowledge bases are tacit, the successful
development of the automobile industry requires tight co-location and coordination between
the carmakers and its suppliers (Sturgeon, Van Biesebroeck & Gerefti, 2008). VW thus asked
its suppliers to relocate to Shanghai to facilitate geographical proximity (arrival of actors from
outside the region) (Depner & Bathelt, 2005). As a result, the automobile sector boomed in

Shanghai.
Thick and specialized RISs mobilizing extra-regional synthetic and symbolic knowledge bases

Path upgrading in this scenario has been observed in Detroit, a typical old industrial area with
a focus on the automobile industry. During the 1970s and 1980s, Detroit suffered from
disinvestment caused by a shift from the Sunbelt area to low-wage locations, as well as the
decline of the mass-production model (Bluestone & Harrison, 1982). However, the region was
revitalized during the 1990s in terms of productivity, income and job opportunity. This
upgrading was mainly caused by Japanese inward investment (arrival of actors from outside
the region) (Florida, 1995). On the one hand, these Japanese firms transferred production
technologies and management practices to the region; on the other hand, the existing
establishments within the region quickly learned and adopted these synthetic knowledge bases

(ibid.).

Path diversification in this scenario may be exhibited by the case of Bremen which diversified
from the shipbuilding industry into the offshore wind sector. Bremen is a typical thick and
specific RIS with a long tradition of shipbuilding. Offshore wind power is dominated by
synthetic knowledge bases, especially experience-based skills and crafts (MacKinnon et al.,
2019b). The diversification into the wind sector was developed by recombining some existing
shipbuilding knowledge with non-local offshore wind knowledge. On the one hand, the
existing shipbuilding sector offered mainly infrastructure, and to some extent technologies such

as welding and assembling large components, electronics in autonomous systems and maritime
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logistics (Fornahl, Hassink, Klaerding, Mossig & Schroder, 2012). On the other hand and more
importantly, complementary knowledge was accessed by the arrival of key firms from other
regions of Germany, such as WeserWind (foundation structures and towers), REpower (turbine
production) and Powerblades (blades and rotors) (arrival of actors from outside the region)

(MacKinnon, Dawley, Steen, Menzel, Karlsen, Sommer, Hansen & Normann, 2019b).

In contrast to Bremen where the offshore wind sector was developed by path diversification,
the Humber region depended more strongly on path importation (MacKinnon et al., 2019b;
Dawley, MacKinnon and Pollock, forthcoming). The Humber region is considered a thick and
specialized RIS focusing on the fishing and maritime sectors (Dawley et al., 2019). In order to
create an offshore wind industry, the Humber leveraged its natural assets (North Sea wind zones)
and port-related facilities to attract investment from Siemens (arrival of actors from outside the
region) (MacKinnon et al., 2019b). Unlike the path diversification in Bremen where the local
shipbuilding sector offered technologies relevant to the offshore wind industry, the contribution
of the fishing sector in the Humber region remained limited, and thus the mechanism of

development is path importation (MacKinnon et al., 2019b).
Scenario-4

Thick and specialized RISs and thin RISs mobilizing intra-regional analytical, synthetic or

symbolic knowledge bases

Due to limited new knowledge within thick and specialized RISs and thin RISs, the endogenous
potential for new path development is low (see Table 1). In other words, while rarely relying
on the regional knowledge pools, these regions tend to continue the old path (path extension)
rather than develop a new path (path upgrading, path diversification and path importation). In
order to develop a new path, these regions should move beyond the region into the extra-region

to access new knowledge.
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Scenario-5
Thin RISs mobilizing extra-regional analytical knowledge bases

In contrast to the thick and diversified RISs and the thick and specialized RISs in scenario-2,
path diversification is not an option as it requires at least one substantial industry within the
region. The feasible new paths in thin RISs are therefore path upgrading and path importation
(see Table 1). The strategies of knowledge sourcing are similar to scenario-2, i.e., the arrival of
actors from outside the regions and extra-regional knowledge linkages (see Table 2). Detailed
examples are as follows. Regarding path upgrading, a typical case is peripheral regions
upgrading their industry based on key enabling technologies (KETs) invented by core regions
(Montresor and Quatraro, 2017). These KETs are technologies that can enable process, goods
and service innovation throughout the economy, such as ICT, biotechnology, nanotechnology
and advanced materials (European Commission, 2009). The exogenous KETs tend to be
accessed by technology transfer and research collaboration (extra-regional knowledge linkage)
and labor mobility (arrival of actors from outside the regions) (Montresor & Quatraro, 2017).
A telling story concerning path importation is the development of the electronics industry in
Dongguan, China. As aforementioned, the electronics industry mainly consists of analytical
knowledge bases (Binz & Truffer, 2017). Before the 1980s, Dongguan was a rural area without
any manufacturing. The emergence of the electronics sector was initiated by the relocation of
Taiwanese electronics suppliers (arrival of actors from outside the region) producing, e.g.,

power supplies, motherboards and plastic parts (Yang, 2009).
Scenario-6
Thin RISs mobilizing extra-regional synthetic or symbolic knowledge bases

The feasible new paths in this scenario are similar to scenario-5, i.e., path upgrading and path
importation (see Table 1). However, in comparison with scenario-5, the knowledge in this
scenario is synthetic or symbolic rather than analytical. The possible strategy of knowledge
sourcing is thus the arrival of actors from outside the region (see Table 2). A typical case of

path upgrading is the footwear industry in Sinos Valley, Brazil (Humphrey & Schmitz, 2002).
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In the 1960s, this area was dominated by SMEs producing for the domestic market. The
upgrading was mainly driven by the arrival of international buyers (arrival of actors from
outside the region). With the help of these global buyers, the local producers learned a set of
synthetic knowledge bases, such as production technology, quality management on site and
logistics. As a result, several large companies emerged in the 1980s. An interesting example of
path importation is the establishment of the automobile industry in Shiyan, a small town in
central China. The emergence of the car industry in the 1960s started with the relocation of the

car industry from northern China (the arrival of actors from outside the region) (Nam, 2015).

4 Conclusions

This paper responds to the need to analyze how actors in different types of regions mobilize
different forms of knowledge from various spatial scales to develop different types of paths.
The findings can be summarized by six scenarios, as shown in Table 3. In scenario-1, the thick
and diversified RISs host varied endogenous knowledge leading to the potential for path
upgrading, path diversification and new path creation. The specific strategy of knowledge
sourcing is intra-regional knowledge linkages. Conversely, due to the lack of diversified
regional knowledge in thin RISs and thick and specialized RISs in scenario-4, they often
experience path extension rather than develop new paths. In scenarios 2 and 3, the thick and
specialized RISs and the thick and diversified RISs can mobilize extra-regional new resources
for path upgrading, path diversification and path importation. Concerning differentiated
knowledge bases, the analytical knowledge bases in scenario-2 can transfer globally and can
thus be accessed by the arrival of actors from outside the region and by extra-regional
knowledge linkages. In contrast, the synthetic and symbolic bases involve local transfer, and
therefore require the arrival of actors from outside the region to guarantee geographical

proximity. In scenarios 5 and 6, the thin RISs lack strong firms and R&D organizations; this
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thus favors path upgrading and path importation rather than path diversification that requires
at least one well-developed sector. With regard to knowledge sourcing, the analytical
knowledge bases in scenario-5 can be accessed by the arrival of actors from outside the region
and extra-regional linkages. Similarly, due to the requirement of geographical proximity, only
the arrival of actors from outside the region is suitable for the synthetic and symbolic

knowledge bases in scenario-6.

The findings of this paper have important policy implications. First of all, policies for new path
development should be both place- and knowledge-sensitive. Second, policymakers, especially
those in thick and specialized RISs and thin RISs, should not rely solely on endogenous sources,
but should also overcome regional myopia and lock-ins (Hassink, 2010) and pay more attention to
extra-regional sources. Third, as differentiated knowledge bases have various spatial attributes,
policy should be tailored to the analytical, synthetic or symbolic knowledge bases. Fourth, although
there are various types of new regional industrial path development, each RIS has its preferred type
of new path. Policymakers should therefore use regional characteristics on which to base decisions

concerning the specific type of new path to be pursued.

Finally, we identify the following six avenues for further research. First, as actors in various
RISs have varied capabilities of knowledge sourcing, future work could discuss barriers to new
regional industrial path development (see also Todtling & Trippl, 2005). For instance, as the
thick and diversified RISs have a higher capability to attract and access extra-regional
knowledge than thick and specialized RISs, there are lower barriers to exogenous-led path
diversification in the thick and diversified RISs than in the thick and specialized RISs. Second,
new regional industrial path development tends to rely on the combination of analytical,
synthetic and symbolic knowledge bases rather than the rarely occurring single type of
knowledge base (Martin & Trippl, 2015; Boschma, 2017). Future research could explore how
actors in a specific region mobilize more than one type of knowledge base to develop a different
type of new path. Third, in this paper we assume that geographical proximity is a key factor
determining the specific strategy of sourcing synthetic and symbolic knowledge bases.

However, in reality, a lack of geographical proximity can be compensated by other dimensions
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of proximity, such as cognitive, organizational, social and institutional proximity (Boschma,
2005). One promising avenue is to explore how combinations of proximity influence
knowledge sourcing. Fourth, we regard extra-regional knowledge as a whole without
considering specific geographical sources. In fact, extra-regional knowledge comes from
different RISs is another possible topic for future analysis. For instance, what differences can
be observed when a thin RIS mobilizes knowledge from thick and diversified RISs as opposed
to from thick and specialized RISs? Fifth, future research could use the theoretical framework
presented in this paper to analyze whether new path development has been successful, and if
so in which constellations this has been the case. Finally, future research could focus on the
impact of institutions from a multi-scalar perspective on new path development from a co-
evolutionary perspective, as well as the role of critical events in this context (Gong & Hassink,

forthcoming).

Notes

1. 1In Table 1, there are two scenarios on the intra-regional scale and two scenarios on the extra-regional
scale. According to the types of knowledge bases on the extra-regional scale in Table 2 (either analytical
knowledge bases or synthetic and symbolic knowledge bases), we further divide the two extra-regional
scenarios in Table 1 into four scenarios in Table 2. In total, we develop six scenarios in Table 3, that is,

two scenarios on the intra-regional scale, and four scenarios on the extra-regional scale.
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