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Reconsideration of Industrial Clusters

Shinya Saito

Abstract

The purpose of this paper is to reconsider the definition of industrial
clusters as defined by Porter’s two keywords “geographical conditions”
and “complementarity” . This paper argues that “geographical conditions”
became unnecessary for the definition of industrial clusters, since the
environment has changed dramatically by the development of information
technology such as the internet. In order to reconsider not only the definition
of industrial clusters but also the cluster theory themselves, this paper will
examine the factors for forming industry-led industrial clusters. As a new
definition of clusters, “complementarity” and “network” within a set are
important. The complementarity in this paper is based on the idea that it is
close to Jacobs’s externality concept and in combination with other industries
causes industrial complexity and diversity and this externality contributes
to flexible expansion of clusters by working in complementarity. Regarding
the network, the researcher considers the formation from concepts such as
structural holes, weak ties and cliques. The paper considers the process of
forming a connection based on a circular virtual figure on network formation.
Next, it shows whether dynamic capabilities are important concepts in
industrial clusters. Finally, it concludes with a model that utilizes services like
crowdsourcing.
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Industrial cluster definition and condition

Due to changes in the environment since the development of information
technology, it is important to consider the industrial cluster definition and its
conditions. The description “A cluster is a geographically proximate group of
interconnected companies and associated institutions in a particular field,
linked by commonalities and complementarities” (Porter, 1998, p. 215), is
common in today’s study of clusters. In addition, Porter said “The geographic
scope of a cluster can range from a single city or state to a country or even a
network of neighboring countries” (Porter, 1998, p. 215). And, he showed the
following “Clusters are more likely to span political borders where there is a
common language, short physical distances (e.g., 200 miles or less between
business locations), similar legal systems and other institutions, and minimal
trade or investment barriers” (Porter, 1998, p. 246), relating to European
clusters.

In this way, less than 200 miles is designated in the cluster definition by Porter
who is a famous advocate on industrial cluster study. However, this study will
pay attention to “complementarities” between one firm and another firm.
By so doing, if the firm expands to be over 200 miles as an industrial cluster,
is it possible to regard it as part of the cluster? For example, with the firms
which use cloud services, the ability to access data regardless of geographical
location and working hours, allows for a new entity which may or may not be
called an industrial cluster.

In fact, firms within Silicon Valley, one of the most famous industrial clusters
in the world, have formed intimate relationships with Indian companies. It
goes without saying that they are more than 200 miles apart, in a positional
relationship that is halfway around the earth. However, in spite of that
positional relationship, Indian companies support Silicon Valley firms. Thus it
is not important to uphold the conventional condition on distance.

On the other hand, the researcher considers important that “Complementarity”
be reconsidered for an industrial cluster. “Complementarity” implied in this
paper cannot be established by a simple combination rather it is a connection
formed by knowledge transfer and knowledge creation between companies.
Jacobs (1969) showed the transition of the industry from the development of
the city. A new work is added to old jobs when a circulation is established,
the village develops into a city. Also, industry in cities was shown to be rich,
complex and diverse. And the most important thing is that the knowledge
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necessary for industrial development is said to come from industries of
others. In other words, due to the combination of industries of others, the
complexity and diversity of the industry arise. For this reason, the recognition
of “Complementarity” demonstrated in industrial clusters in this paper is close
to Jacobs’s externality and expects flexible expansion of industrial clusters.

Survey of traditional study and the problems which come from there

The research on traditional industrial cluster theory including Porter was
surveyed and regarding the theory of industrial concentration, Marshall’s
theory of concentration focusing on Krugman’s (1991) research was examined.
The economic viewpoint in industrial clusters is a very important analytical
vision for considering traditional industrial clusters.

Representatives of research on industrial cluster theory include research by
Porter (1998), Saxenian (1994) and others. Porter’s argument is indispensable
for defining industrial clusters and Saxenian’s research has important
significance to understand Silicon Valley which is a representative case of
industrial clusters. This paper will also consider the research of Fujita (2011;
2012; 2015) which provides important suggestions on both aspects of definition
and case.

In addition, in this paper, complementarity in industrial clusters is regarded
as an important concept. To explain such complementarity, one must pay
attention to the connection through the network. Structural holes as defined
by Burt (1992) will be utilized and Granovetter’s tie will help to explain the
strength of the connection.

Theory of the concentration of specialized industries

The theory of the concentration of specialized industries is based on an
economic approach, and Marshall (1920) is a representative study. Here, the
researcher studies it focusing on research by Marshall and Krugman (1991).
Marshall reached the idea of external economics in the research on the theory
of the concentration of specialized industries and regional concentration of
industries. Krugman (1991) states that there are three major causes of industry
concentration. Firstly, the phenomenon of concentration occurs as a result of
behaviors taken for increasing returns. Secondly, by concentrating the region,
it will support suppliers in the region, thereby improving production efficiency
and further concentration. It is easy to expect that industries will accumulate
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in the region with such expectation. Thirdly, technological spillovers are
created due to information which flows more easily locally than over greater
distances.

Therefore, it seems that these reasons have greatly influenced the process at
the early stage when the industrial concentration is formed.

What is important to examine is the third reason as it is hard to say that it is
appropriate for forming industrial clusters today. Meanwhile, it is doubtful
that the industry at the time Marshall showed this way of thinking was mature
compared to the present. Thus under such circumstances it has important
significance.

So what about today’s breakthrough development of information technology?
It is thought that analyzing from the viewpoint of the network, is more
appropriate than the efficiency of information transmission by concentration of
industries. Also, since most of the information is intangible and invisible, and
technology has a tangible and visible nature, it will be fully conceivable that
technology will be transmitted even if information transmission is insufficient.
From this fact, it is the greatest object to acquire information rather than
technology in companies belonging to the group based on some intention, and
the viewpoint to capture industrial clusters as institutional groups for realizing
such knowledge creation is important in the future.

This idea can further be seen in the work of Itami et al. (1998) who argue that
industrial concentration agrees with policy intentions. Against the backdrop
of Japan’s problem of concentration in Tokyo, they are trying to find the
significance of the future of industrial concentration in the area where local
problems and the problems of small and medium sized enterprises that
have supported the industry intersect. And policy aspects such as research
trying to find significance of industrial clusters with not only Japan but also
international competition with East Asian countries are well reflected in the
realization of industrial concentration.

In view of industrial clusters, Watanabe (2011) states there are perspectives
that companies will insist on to build up the form of agglomeration and
relations between companies in view of their market environment etc. Based
on these arguments, it seems desirable that individual industrial agglomerates
with unique characteristics be separately formed. And Watanabe (2011) asserts
that the idea of the way of industrial concentration differs depending on the
demand and the market environment difference, and the existential form
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which demonstrates the economy of accumulation is not the same, which
is specified from the result of reading the difference in expressing what the
industrial concentration should be like.

Theory of industrial clusters as seen from some case studies

Fujita (2012; 2015) conducted a case study on the very few industrial clusters
in Japan. In Fujita’s research, three regions were picked up and analyzed, but
only the clusters based on the Tokai region were extracted from economic
effects. It is said that the factor that caused a decisive difference between the
cluster in the Tokai region and the other two regions lies in the difference
in consciousness and climate. As a supplement, Tokai clusters are relatively
narrow, while the other two are locations that contain large areas and large
metropolitan areas.

Regarding the difference in consciousness, Fujita (2012) shows the following
consideration. Firstly, it is difficult to exchange information and transfer
knowledge between enterprises or enterprises and support organizations
because the range is wide. Second, from the land pattern in the vicinity of the
metropolitan area, management is not motivated to have a consciousness of
regional and local industrial clusters, and information exchange, knowledge
transfer, collaboration etc. are unlikely to occur due to the influence. The first
consideration does not hold true even without the conditions of the range. On
the other hand, the second consideration can be interpreted that the location
where it is located changes by affecting the consciousness of the firm’s stance.

Also, regarding climate, management administration shows a unique
perspective. In general, the climate used in the field of management
administration is used as a concept that corresponds to organizational culture
and organizational climate, often meaning consciously or unconscious values
shared by each other. However, in the concept of climate as described in Fujita
(2012), geographical conditions and natural environment are also taken into
consideration. As for the concept of climate it is not only Fujita but also factors
picked up by Saxenian and Ishikura et al.

From these two points, it can be seen that industrial clusters in Fujita’s
research emphasize the human network and regionality. In fact, clusters in the
Tokai region, which has a close human network in a certain range from case
studies, also raises economic effects. In addition, it seems to be partly due to
the existence of the traditional connection of the Chamber of Commerce on
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the back of the virtuous cycle of the human network.

Network - how strong the tie / structural holes

There are many researchers focusing on networks when considering industrial
clusters. Certainly, Ishikura et al. (2003) has a negative view. However,
there are meaningful studies that analyzed clusters from the viewpoint of
Saxenian (1994) research and Fujita (2011; 2012; 2015) which influenced many
researchers. This indicates that the theory on networks is indispensable for
examining industrial clusters.

When viewing relationships among actors in the network in network theory,
the strength of the connection must be considered. Regarding that connection,
Granovetter (1973) explains from the standpoint of weak ties. It is stated that a
weak tie brings informative and novelty information compared to a strong tie,
and this concept is spreading in many fields. Based on Granovetter (1973), it is
proved that structural holes and weak ties illustrate the idea that compatible
concepts are combined with each other. According to Burt (1992), it is
indicated as “A structural hole is a relationship of nonredundancy between
two contacts. The hole is a buffer, like an insulator in an electric circuit. As a
result of the hole between them, the two contacts provide network benefits
that are in some degree additive rather than overlapping” (Burt, 1992, p. 18).
The idea of structural holes includes the concept of strength of connection.
Therefore, it can be confirmed that the main actor in Figure 1 is extensively
expanded by contact with the community as an individual.

Clique is the name in network analysis that considers the cohesive subset
in a social network as the internal structure of the structure. According
to Kanamitsu (2003), that clique is stated as follows. Clique is a loose “tie”
self-organized between actors and is a low rank group within an informal
group that is made up of complex factors such as common elements that are
complicatedly intertwined. Referring to Figure 1, it can be considered that the
group to which the main actor belongs, group A, and group B form a clique,
respectively. Based on the consciousness formed by that clique, it becomes an
action to be involved with other groups.

Burt argues that using the concept of structural holes rather than weak ties
is a better way of thinking when analyzing networks'. The reason for this is

1 In Burt (1992), it is expressed as “cluster” but in this paper it is confused with industrial
cluster, so replaced by “group” .
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explained from the viewpoint of information acquisition. In Burt (1992), the
first reason is “the causal agent in the phenomenon is not the weakness of a
tie but the structural hole it spans. Tie weakness is a correlate, not a cause”
(Burt, 1992, p. 27). This phenomenon means that there is a group to which a
certain main actor belongs as shown in Figure 1, and that actor has contact
with an actor belonging to another group A and actor b belonging to group
B respectively. The second reason is “by shifting attention away from the
structural hole responsible for information benefits, to the strength of the
tie providing them, the weak tie argument obscures the control benefits of
structural hole” (Burt, 1992, p. 28).

Figure 1 Structural holes and weak ties

Group A

: i‘l.l:u'n actor,»”

Adapted from Burt (1992)

Group B

Burt (1992) also shows a table on the position within the social structure and
the strength of the tie (Table 1). Considering Figure 1 and Table 1, it can be
seen that the difference in the amount of information acquisition stands out
using the concept of structural holes, in addition to the concept of ties. When
acquiring information, the amount of information obtained from others than
the group to which one belongs increases by going through the structural
holes. Explaining this situation from a managerial point of view, the researcher
believes that it is possible to gain superiority because it has more channels to
acquire information resources. In other words, it seems that firms should give
top priority to establishing a network structure that is as close as possible to
the relationship between structural holes and weak ties as shown in Figure 1.
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Table 1 The natural distribution of relationships

Location in social structure

Strength Redundant tie within cluster Nonredundant tie beyond cluster Total
Weak tie many some More
Strong tie some rare Less
Total Move Less

Source: Burt (1992)

From the above, it turns out that the organizational relationship, a network
which effectively multiplied the weak ties with the concept of structural
holes, effectively functions. In addition, the author attempted approaching a
combination of structural holes and the weak ties using a different approach
from Burt.

Model study

In view of the problem consciousness concerning the conventional industrial
cluster theory, the researcher will consider a model of a new industrial
cluster incorporating the two concepts of structural holes (Burt, 1992) and
clique (Kanamitsu, 2003) to cover the cases where firms actually utilizing
cloud services and open innovation (Chesbrough, 2003) were instrumental in
creating such firms.

Networks based on connections that promote knowledge transfer and
knowledge creation among firms newly formed within industrial clusters will
exhibit complementarity. In other words, assuming an environment where
flexible relationships can be constructed while exhibiting complementarity in
industrial clusters, considers that the above-mentioned connection between
firms is required.

Let’s consider the models of such industrial clusters assuming that the
internal structure of an industrial cluster is circular. Figure 2 showing the
structure is shown below. Describing the level of the structure, the group
including N (nuclear) formed by several small and medium firms will be set
as the primary circle in order from the center. Next, S1 (subl) formed by
many firms and organizations that are key to support N’s projects and bring
diversity to clusters are the second circle. And outermost, S2 (sub2) formed
by a research institution mainly composed of universities is responsible for
joint development of technologies and knowledge required by firms and
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organizations and set as the third circle. Consider the above triple circle
structure in mind.

In order for firms participating in this industrial cluster to exhibit
complementarity through the network, it is important how the connections
between the firms are formed. First of all, in N, clique (Kanamitsu, 2003)
needs to be formed by several firms. This is because it is possible to realize an
environment that suppresses opportunism (Williamson, 1975)° that only its
firm acquires the advantage in the market, such as knowledge on the success
of the project in the cluster and the escape of technology, by providing loose
binding.

Furthermore, by maintaining independence, this suppression effect can
be further strengthened. For example, if an affiliated firm of a firm in N
participates in S1, this S1 firm may take opportunistic behavior instead of
N. Independence between N and S1 is required so as not to generate such
opportunistic behavior. In addition, it is thought that the possibility that new
innovation will occur will be enhanced by S1 participating in many firms not
connected to existing firms.

In research on traditional industrial clusters, active research participation
in projects is also required for research institutions corresponding to S2,
which has not been considered as very influential. Ishikura et al. (2003) and
Fujita (2012) are also looking at the social resources of research institutes of
universities and are paying attention to the movement. Against this point, the
positive approach of S2 can be regarded as a key to determine whether or not
the cluster functions more actively.

First, in N, clique (Kanamitsu, 2003) is formed. As already mentioned,
clique produces a group with different traits from simple accumulation by
forming a complex group consisting of various factors besides the role of
mutual monitoring as well as the role of mutual monitoring. The reason for
emphasizing the formation of the clique is to clarify the direction in which the
nucleus hits the vector as an industrial cluster and shares the vision.

In addition to this, secondly, a dense network is established within the same
circle of N, S1, and S2 respectively. Once the clique is formed, the network

2 According to Williamson (1975), to make Coase’s enterprise and market theory more
complete, it is necessary to pay more conscientious attention to the consequences of
human basic characteristics as a decision maker. Opportunism is thought as one of its
fundamental characteristics.
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is naturally closely related inside N. The necessity that S1 and S2 are dense
networks is explained from the following points. In a dense network, it
becomes possible to grasp the location of resources owned by other firms
or organizations and institutions at the same level. The profits obtained by
grasping the resources of other firms, will be considered after mentioning the
third point.

Figure 2 Circular virtual diagram of industrial clusters

N(nuclear)
Firms

S1(sub 1)

Other firms / organizations

S2(sub 2)

esearch institution (university etc.

Third, it is a sparse network between each circle that crosses levels like N - S1,
S1 - S2 etc. This will lead to the promotion of interaction among actors trying
to actively acquire information® by becoming sparsely connected firms and
organizations beyond the level. Then think about the situation where a dense
network and a sparse network are combined. Approaching the firm of S1 from

3 Both tangible and intangible resources in Resource Based View (RBV) of Barney (2002)
are implied.
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the firm of N establishes the network beyond the level. With this network
connection, it is possible to acquire information on other firms at different
levels, resulting in complementarity that is unique to industrial clusters.

On the other hand, in a sparse network, the number of duplications of
information increases in the process of repeating the work of building a
connection at last by spending time and the like. Then, it may cause waste
of cost and become a factor of slowing the movement of network formation.
Also, beyond the level, connections are established with most firms, so that
the connection becomes a dense network. By forming a set that combines
a dense network at the same level and a sparse network between levels, it is
possible to avoid such things and regard it as a more useful connection. Such
networks exhibit stronger complementarity than industrial concentrations
and traditional industrial clusters.

And, in the situation where the firm of N in Figure 3 approaches the firm of S1,
it cannot be thought that the structural holes (Burt, 1992) exist. It is thought
that actors connected by a solid line are dense networks, actors connected by a
dotted line are sparse networks, and structural holes are generated in the part
crossing a circle.

Validity of the connection through each network in the industrial cluster
is considered by thinking about the case where a dense network, sparse
network, and structural holes exist only in incomplete form. Consider a case
where N firms are main actors. When conducting a project originating from
an industrial cluster, it will be accessed after identifying each company of
S1 that has the necessary resources individually and then identifying it. It is
inferred that the likelihood of suffering such disadvantage is not high if it is a
firm selection as intended by the firm of S1. However, if it is a mismatch, it will
return to work to contact another firm from scratch. As a result of repeating
this, even if it is linked to the S1 firm or organization that N firms seek, the
next step is to repeat the same process in search of the research institution
of S2. In this situation, more firms will make more decisions as individual
firms rather than belonging to industrial clusters than those who emphasize
connection with affiliated firms based on capital relations etc. and have
more opportunities to gain superiority. Then industrial clusters will become
industrial clusters like today.

The biggest problem that can be considered in this case is the phase of
establishing a relationship between firms and organizations with different
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circle levels. Based on the network already mentioned, if the cluster has
the first, second and third connections, N’s main actor contacts the firm or
organization of S1 based on rough prediction. Even if the best choice cannot
be made, the contact point S1 grasps the location of the resource by the dense
network at the same level. Therefore, it is possible to provide information to
the main actor of the existence of the firm / organization having the resource
being searched. The same effect can be expected when seeking connection
with S2 after being associated with S1. Therefore, if a dense network within
the same level is established, it is necessary to actively acquire information
on mutually different firms, organizations, and institutions. As a result of this,
a connection is formed in the form of a sparse network. This is a network
structure similar to structural holes, and it is a structure that can make the
best use of the advantage of the group of industrial clusters.

Figure 3 Industrial clusters with different strength networks and structural

holes
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Dynamic capability is important for industrial cluster study

Of significance in this paper, by analyzing the group of firms called industrial
clusters from the approach of management, the researcher sees one firm from
both sides as an individual and belonging to the group. Focusing on firms
belonging to clusters can be said to be a micro analytical viewpoint based
on the fact that industrial cluster research to date has been only findings in
economics or industry theory. However, this paper will consider whether to
establish an environment in which industrial clusters function using micro
analysis viewing angles. The analysis viewing angle has dynamic capability
(Teece, 2009). Dynamic capability is also understood from studies such as
Akao (2012) and Kikuzawa (2014) that it is a useful and important concept in
thinking about corporate activities.

Before further explanation, it is necessary to touch on dynamic capability,
focusing on Teece (2009) and Watanabe (2010). In the beginning, Teece (2009)
states “Dynamic capabilities enable business enterprises to create, deploy,
and protect the intangible assets that support superior long-run business
performance. The micro foundations of dynamic capabilities—the distinct
skills, processes, procedures, organizational structures, decision rules,
and disciplines—which undergird enterprise-level sensing, seizing, and
reconfiguring capacities are difficult to develop and deploy. Enterprises with
strong dynamic capabilities are intensely entrepreneurial. They not only adapt
to business ecosystems, but also shape them through innovation and through
collaboration with other enterprises, entities, and institutions” (Teece, 2009, p.
3-4).

On the other hand, it is suggested that dynamic capabilities are key for firms
to form groups. Teece also touches on the business ecosystem, but this can be
said of industrial clusters as well. Dynamic capability is a concept that cannot
be excluded from reconsideration of the industrial cluster theory to be carried
out in this paper, and it can be said that the importance is extremely high.
Next, the research of Watanabe (2010) is compared with the capability theory
which captured the dynamic capability as more macro, citing the contract
theory as represented by the transaction cost theory, and it is a study to raise
awareness of the theory of capability. First, two perceptions to the theory of
capability are shown with the premise that it cannot be avoided to understand
the theory of capability. According to Watanabe (2010) its recognition will be as
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follows: Among the capability theories as a new economic analysis approach
to companies and organizations, it can be divided into two. (1) “Genealogy
of strategy theory” centered on resource base (RBV) theory and dynamic
capability (DC) theory. And (2) “The genealogy of organizational economics”
which is narrowly defined capability theory.

These two are promising. The capability theory represented as one of these
two approaches is recognized as a counterpart perspective to the contract
perspective theory which includes the earlier transaction cost theory, the
property rights theory, and the incomplete contract theory in the same new
institutional economics.

Innovation based on knowledge creation in aggregation is the final point of
arrival, so that the viewpoint of capability theory when analyzing industrial
clusters is reaffirmed as a genealogy of strategy theory.

In Watanabe (2010), the perspectives of contract theory and capability theory
are analyzed, and Table 2 shows the two perspectives derived from the
analysis.

Based on the position of the capability theory which is the genealogy of the
above strategy theory and the contents of Table 2, further examination will be
carried out. The change to the dynamic capability upon reviewing the strategy
theory is that the five forces proposed by Porter have become the starting
point. And it is said that the strategic theory which occurred in opposition
to this strategic theory of Porter is Barney’s and others famous resource
base theory 1 (hereinafter “RBV 1”7 ). From the “sustainable” which is also a
keyword of the problem emerging from RBV 1, it was the resource base theory
2 (hereinafter “RBV 2” ). However, as RBV 2 also had a problem that the core
part common to RBV 1 was not changed, in order to solve such a problem, it
reached the concept of dynamic capability with orchestration capability. In
other words, it solved the problem of migration by moving from five forces to
RBV 1 and RBV 2, and established a system called dynamic capability.



Table 2

Contract theory / transaction
cost theory (perspective)

Capability theory (perspective)

What is an organization

A bunch of trading contracts

A bunch of complementary
capabilities (= knowledge)

Organization demarcation
criteria

Transaction cost (same as
enterprise production function)

Dynamic transaction cost (no
alternative market exists)

Reason and condition of
organization

Market transaction cost is
greater than organization’s
internal adjustment cost =
saving transaction costs
Presence of opportunism

Asset specificity (related special
assets)

There is no capability required
for the market = Dynamic
trading costs exist

The existence of tacit
knowledge
Resource transfer impossibility

Organization and market
relationship

Alternative

Complementary

Game situation of organization

Prisoner’s dilemma game

Coordination game

Decrease in asset specificity
Decrease in opportunism

The core strategy of analysis Vertical integration Qutsourcing
Reason and condition of Internal adjustment cost > Internal capability < market
marketing transaction cost capability

Presence of promising external
resources, acquisition

Outsourcing Reduce corporate boundaries |Expansion of corporate
boundaries
Organization path dependency |Low High

Adapted from Watanabe (2010)

Considering Figure 2, it is most preferable that the location of the dynamic
capability is N. The first reason is that it is based on the premise that N is the
core of the set, so it can be said that you can demonstrate the orchestration
ability such as resource redistribution even in the process of forming a set
with the passage of time. The second reason is that in an environment where
dynamic capabilities are demonstrated, it is possible to properly implement
resource combining and the like when conducting business projects or
technological developments that are tackled on a cluster basis. And it leads
to maintenance of competition. However, such an environment is an optimal
solution under perfect rationality, and in practice it will be very difficult for
subjects with dynamic capabilities to conveniently exist in N.
Let’s consider a case where there is a subject with dynamic capabilities in a
firm or organization belonging to S1. Since the opportunities that will become
the main axis in activities in clusters are fewer than those belonging to N, it
is difficult to demonstrate the orchestration ability most efficiently. For this
reason, the content that has been studied so far that the connection through
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the network is a backing up for industrial clusters to work will be useful. In
other words, the network constructed by the structural holes (Burt, 1992)
analyzed in Section 1 works as complementary to the dynamic capability
exerted by S1.

Next, the activation or expansion of the group expected to demonstrate
dynamic capabilities in industrial clusters will be examined. This analysis is
mainly related to the organizational boundary setting criteria in Table 2, the
reasons and conditions for marketing, and the dependency of the organization
along the way. Analysis in the column of capability theory perspective will
follow.

Firstly, organizational demarcation criteria seem to be established by the
absence of alternative markets. Under the thought that emphasizes that it is a
genealogy of strategy theory, the researcher looks at the VRIO framework® in
RBV (Barney, 2002), among others, rarity, and inimitability. Both perspectives
are high dependency ones of the organization, so if it is an individual firm it
is an unclear resource in other firms, if it is an industrial cluster the way of
possession is unclear in the position of another group. In other words, it is a
group with goods and services that are difficult to imitate and very rare. As a
result, if the boundary of a group of companies called industrial clusters does
not exist in an ambiguous way in the space, is it not systematized?

Secondly, the researcher will look at the reasons and conditions of
marketization. It is said that marketing is carried out when it is judged that the
capability that exists in the market is more promising than inside the company
unit. On the other hand, when thinking about marketization in industrial
clusters, the timing to make market decisions may slightly shift backwards.
The reason is that groups are formed by industries in various industries, and
the capabilities created from diversity are considered to be highly useful.
Therefore, searching for promising resources and capabilities existing outside
the group from the state where these capabilities are created is a condition for
favorable marketing in industrial clusters.

Thirdly, the path dependency of the organization will be omitted because
it is a repetition of the already mentioned part. Instead, the investigation
added to the above is discussed. Industry clusters themselves are groups of
firms, organizations and research institutes that are not limited to industries.
Because of this nature, business projects from industrial clusters, goods and

4 Tt consists of four questions about Value, Rarity, Inimitability, and Organization.
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services through technology development, and innovation are sufficiently
unclear when viewed from the outside. In other words, because of its high
route dependency, it is in conformity with the environment in which dynamic
capabilities are applied.

From the above three points, revitalization of groups that can be expected
by dynamic capabilities being demonstrated in industrial clusters has been
studied. Regarding the expansion, marketing done in the second analysis is
the key. Will it be possible to regard the external resources as a part of the
cluster from the moment markets used resources and capabilities outside
the group as clusters? Based on this idea, consideration is also given to the
analysis that outsourcing in Table 2 will expand the corporate boundary, and
an examination that will be further conducted in the next section. However,
in this analysis, crowdsourcing is used as a case to analyze according to
the argument of this paper that industrial clusters can be formed without
restriction of scope, rather than simple outsourcing.

Combination of industrial cluster and firms that use crowdsourcing

The tremendous impact that the entry of the internet has on individual and
societal levels is obvious once it compares past and present lives. Let’s give an
example of the impact on the individual level. Telephones that were once only
voice are now able to communicate face to face via Skype’, etc., and sending
and receiving information on the internet, which is mainly mail, is possible.
Also, mobile phones have undergone drastic changes. Smartphones spread all
at once from terminals specialized only for e-mails and calls to have several
applications that fulfill the functions of both phone and e-mail and have
further spread the influence of the internet.

The crowdsourcing using the Internet that brought about such a big change
is built by a new system different from the past, and the form of labor has
undergone a big change by the influence. In addition to several major
companies in Japan, small firms seem to be acting as a crowdsourcing firm and
play a role like an intermediary linking firms and workers. Overseas, Kashima
& Kajino (2012), Kajino et al. (2013), and Majima (2015), etc., are paying
attention to Amazon Mechanical Turk® (hereinafter “AMT” ). Howe (2006)
combines crowd and outsourcing words as a term referring to crowdsourcing,

5 Service by Microsoft Corporation. ( https://www.skype.com/ja/ )
6 Crowdsourcing by Amazon. ( https://www.mturk.com/mturk/welcome )
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a system calling work to an unspecified number of crowds. As a supplement,
since storage utilized for data storage etc. is on the cloud, it is also a system on
the internet, but to clarify, each is a different thing.

According to Majima (2015), most crowdsourcing is only carried out mainly on
businesses of more than a certain size such as projects. Meanwhile, it is said
that AMT is responsible for crowdsourcing specialized for tasks. The merit
obtained by utilizing this crowdsourcing system is that it can be acquired by
outsourcing resources (mainly human resources) that are insufficient inside
the firm. And it is expected that cost control is greatly expected more than
from utilizing internal resources. In addition, it is possible to complete all
processes from business ordering to payment of remuneration in the system
by simply not outsourcing but via the internet, leading to cost control such as
time and thus not only money cost. On the other hand, the researcher looks
at the problems derived from the research of Majima (2015). As information is
shared among workers, information on remuneration obtained for each task is
also shared, so that there is a problem that some people withdraw from work
that they were once contracted for in the middle of the task.

Based on this, the case of crowdsourcing through the concept of industrial
clusters is considered. Firms belonging to an aggregate that is closely related
to industrial concentrations called industrial clusters can be expected to
exhibit “complementarity” by establishing connections between firms or firms
and organizations within clusters. Again, this is the argument of this paper.
First consider the case of using crowdsourcing. Only when using
crowdsourcing, is it feared that passing through existing firms that provide
crowdsourcing services that are outside the cluster will result in elements
that are unusual sets of industrial clusters becoming dilute. However, making
useful use of external resources has the potential to be a trigger for the
creation of innovation based on the reduction of cost and the addition of
new perspectives. In the conventional case, it is rare that there are firms that
provide crowdsourcing services within industrial clusters. Therefore, given
the limit to resources within an industrial cluster, one should think about
possessing a company that provides these services in the cluster as a choice of
actions to be taken by the set.

As the standing position of the organization that performs crowdsourcing in
the cluster, it would be reasonable to install it between N and S1 in Figure 2
in this paper. By doing so, it becomes an organization that can contact either
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N or S1 firms without being influenced by the presence or absence of the
connection due to the relationship of the network. Also, it is assumed that
organizations that organize crowdsourcing services understand the resources
of N or S1 firms and organizations adequately. Then, it is expected that high
level matching will be provided to the requested outsourcing projects and
tasks, and it can also hope to function as an agency to reconfirm the necessary
resources in the cluster.

In addition, when establishing an organization that provides crowdsourcing
services inside clusters, crowdsourcing in units of tasks such as AMT is
appropriate. The reason for this is to be seen from the discussion so far, but
the project will be launched by several firms and organizations belonging to
industrial clusters. In other words, there is no need to order large-scale work
like a project as a case to utilize crowdsourcing. Rather, it is considered that
there is little meaning to form a cluster if it makes decisions with vectors
outsourcing large tasks.

Based on the above consideration, the greatest utility of expecting acquisition
by outsourcing is that such a group will be able to undertake open innovation
(Chesbrough, 2003) on its own initiative. Compared to cases where the
industrial cluster itself is also operated only by individual firms, it is not
reluctant to utilize the resources that exist naturally and outside the firm
because firms, organizations and research institutes of various industries
gathered. That is why outsourcing as a movement to appoint individuals with
diverse skills rather than simply compensating resources due to shortage of
human resources will be possible.

This can be seen from the perspective of expanding new businesses. The
development of ICT is the key and the fourth industrial revolution represented
by 10T, FinTech, and AI has become an era when it influences today’s industry
or daily life. Is that not why it is an opportunity to explore the practical way of
businesses utilizing ICT? It is the organization that provides this outsourcing
service that is responsible for that. The information held by the firms inside
the cluster and the individuals with high skill outside the cluster are increasing
one after another. Gradually, the situation where it becomes difficult to grasp
even with careful communication within the organization is visible. Therefore,
let’s take an example of utilizing the ATl which remembers collected data
information. However, the point to pay attention to is not to leave all matching
of outsourcing to Al, it is important to use business in a way that cooperates
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with people as support to the last. And, as already mentioned, it is important
that these aggregates function as industrial clusters. The timing to think about
such promotion of AI and outsourcing shows from the following two reasons
that the resource in the set should be considered after reaching the limit.
Firstly, to function as an industrial cluster, connection via a network is
important, which is a condition for showing complementarity. There is
no significant change from the situation where the network is acting as an
individual firm when taking outsourcing as it is immature. At the same time,
even if it takes a form like an aggregate, it can be said that it is not an industrial
cluster, but it stops at a group of firms that are similar to or less than industrial
clusters. In order not to fall into such a situation, it is probably time when
industrial clusters start outsourcing industrial clusters to establish the network
as a cluster and judge the limit that is the limit before the business activities
that made use of the characteristics of the aggregate.

Secondly, if such outsourcing can be utilized, convenience improves and it
also becomes a factor that gives a great driving force to corporate activities.
Meanwhile, resources already in possession are overlooked, not utilized,
and as such there is concern that they become a sinking cost. In order not to
generate sunk costs, the timing to take on outsourcing is the point at which it
is judged that there is no breakthrough policy in any set of industrial clusters,
whatever trial and error is done.

However, there are very few managers and organizations who can make
judgments at a reasonable time like this. As a matter of course, it is assumed
that human race decisions are limited and reasonable, so it is assumed that
many cases leading to outsourcing will come up before the limit as a cluster is
reached. For that reason, AT utilizes not only external but also internal data.
Let’s change the point of view here and examine the model mentioned earlier.
The case where industrial clusters where dynamic capabilities are present
will utilize crowdsourcing to obtain the same results as outsourcing in Table
2 when looking at individual firms will be discussed. With the above flow,
industrial clusters conduct crowdsourcing and utilize firms and organizations
(there may also be individuals in smaller units). When these external
promising resources are expanded to S1 or S2 of the industrial cluster, a new
level is formed at S3 as a further outer circle. It seems that this circulation
plays a part in the expansion of industrial clusters. The expansion of the scale
means that the boundaries of industrial clusters will be expanded. Therefore,
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by thinking outsourcing (here, crowdsourcing), the expected effect can be
obtained from the analysis of capability theory perspectives.

In the case study of industrial clusters utilizing crowdsourcing conducted in
this section, analysis is from two points; that one can expect co-evolution with
the field of 10T, and good compatibility with dynamic capability. The effect
gained by acquiring the advantage in a new field or expanding the boundary
of a group called an industrial cluster is respectively great. However, the
maximum utility of doing crowdsourcing is still to become a group capable of
creating open innovation (Chesbrough, 2003) as mentioned above.

This article insists on industrial clusters regardless of geographical proximity.
Therefore, the significance of considering crowdsourcing will be that
participation can be made from regions with different work times regardless of
whether the contractor is a firm, organization or individual. By incorporating
workers with different regions and biographies, industrial clusters will expand,
and resources that contractors have will be a new stimulus to create open
innovation.

Finally, in crowdsourcing, the researcher considers a model using
communication tools. As a tool example, Slack’ is a communication tool like
SNS used in business. There are two main reasons for employing slack for
business rather than e-mail as a communication tool.

Firstly, it is possible to form a group with large numbers of people for each
team of the project. By forming this group, the transmission of messages does
not overlap. Also, as a feature of Slack, logs can be cited. It is possible to work
in places with different work times and places, and it becomes clear who is
doing the work.

Second, unlike e-mails, Slack is not limited to textual interaction, but has
various functions. Examples of functions include a message search function,
file storage, call function, and the like. In the case of e-mails, even if the
retrieval is possible up to the sender, it cannot be searched by the contents.
On the other hand, Slack allows you to search by picked-up words, so you can
trace back to the information you want to retrieve instantaneously.

Given the benefits of utilizing such a tool, it is believed that Slack will reduce
the need for doing business on a face to face basis in proceeding with the
project.

One of the reasons why it is considered important to conduct business face-

7 https://slack.com/intl/ja-jp
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to-face is to clarify how to recognize each other and move forward with each
other’s work. However, it is possible to predict sufficiently whether it becomes
uncertain even before verbal words are exchanged in the meeting place.

In order not to cause a discrepancy like this, it is possible to solve by
checking the date and time of the remark and its contents by retrieval. Also,
in communication requiring confidentiality of information such as business
communication, since Slack can be used without leaving information on the
computer terminal, it can be considered to be an alternative tool to e-mail or
face-to-face interaction.

Future research

When looking at long term research, it is necessary to conduct case studies
and search for the fields of the firms etc. to be targeted. On the other hand,
considering the definition of the cluster conducted in this paper, the concept
of “industrial cluster” is still at the state where there is no grasp of the concept
yet. For this reason, the researcher will continue to study “industrial clusters”
in the future. Based on the position of management administration, there is a
need to clarify the concept of industrial clusters and conduct detailed research
on how complementarity works as a motive for firms to participate. Repetition
is thought that as a direction, it is appropriate to consider transaction cost
theory (Williamson, 1975) and RBV (Barney, 2002) and the capability theory
based on it.

The concept of industrial clusters will become more recognizable by repeating
these studies. At the same time, the researcher considers that approaching it
from the aspect of cost theory may make things more visible about clusters.
This means that the boundary between companies belonging to a group of
firms called industrial clusters and firms that are not so will also become
clearer. It is the purpose of future research to formulate more definite
definitions of industrial clusters from the results of these investigations and
organized results.
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