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1. Introduction ol

%lusters can be characterised as being network of production of strongly
interdependent firms (including specialized suppliers), knowledge producing agents
(universities, research institutes, engineering companies), bridging institutions
(brokers, consultants) and customers, linked to each other in a value adding
production chain (Roelandt and Hertog, 1998)%1usters are geographic
concentrations of interconnected companies and institutions in a particular field
(Porter, 1998).

Roelandt, Hertog, Sinderen and Vollard (1997) define clusters in three groups.
These are national level (macro), branch or industry level (meso) and firm level
(micro) which is the subject of this study.

Today cluster approach became one of the main agenda of governments for
increasing competitiveness of their nations. Therefore, number of cluster approach
studies are increasing in today's competitive world: Harvard University has a center
for mapping all clusters in the USA; UK has 15 regional development agencies in the
country managed by central government; In Sweden Competitiveness Institute is an
independent center working for this country's clusters; Italy has vatious cluster
centers in industrial districts initiated by local governments together with industry
members; OECD supported cluster approach and sponsored researchers. Because of
this support two books consisting of experiences in cluster studies and theory
development attempts are issued.

After Porter's book "Competitive Advantage ofNations" (1990b), clusters were
started to be used in different countries as a part of regional and national
development attempts. Porter summarized the outcomes of these studies, made m

different clusters, in his Harvard Business Review (1998) article. In his article, he



defined clusters as the derivers of new economics of competition. After the 1998
article, many countries such as UK, Netherland, Ireland, Sweden, Israel, El Salvador
started to use cluster approach in order to increase their countries' competitiveness.
Moreover, academic research related to cluster studies in all over the world boomed.
Andersen and Teubal (1999) worked on High Tech Cluster Creation and Cluster
Reconfiguration. Bergman (2001 ), and Hertog (2001) studied innovative clusters;
Best (1999) made a case study on Singapore/Johar Electronics cluster; Kleinhenz
(2000) on Northeast Ohio Clusters Project; Oyeyinka (2001) on networks and
linkages in African manufacturing cluster in Nigeria; Peteers and Tiri (1995) on the
identification of techno-economic clusters in Flanders by using I/O method.
Meeuwsen and Dumont (1998) examined the network ofR&D cooperation between
Belgian and foreign firms, Minguzzi and Passaro (2000) found positive relationship
between firm's competitiveness and its relations with environment for small firms,
Roelandt and Hertog(l 999) led cluster analysis in a cluster based policy study with
the support of OECD and they issued the book titled "An Introduction to the Theme,
Boosting Innovation: The Cluster Approach". Viitamo (2001) analyzed clusters in
Forest Sector in Austria and Vock (2001) made his study on Swiss construction
cluster. Webster and Muller (2000) worked on urban competitiveness assessment in a
developing country by the support of World Bank.

Studies using clustering approach are also made in Turkey for the last few
years. Oz (1999, 2001, 2002) mainly applied Porter's framework for National
Competitive Advantage on Turkey. Kumral, Akgi.ingor and Lenger (2001) examined
the national industry clusters of Turkey. Eraydm (2002) studied relation between
economic growth and the clusters. Akgi.ingor (2003) made an Input-Output (1/0)

analysis in order to define Turkey's meso level clusters.



Cluster approach has also been used by Competitive Advantage of Turkey
(CAT), established as a non-governmental organization (NGQO) by private sector
leaders of Turkey together with the cooperation of Porter's intellectual support in
1999, as a tool for increasing competitiveness of the Turkish economy in global
arena. By using the Porter's methodology (see Appendix15), CAT defined the
sectors which Turkey may have competitive advantage in global market. These
sectors were textile, tourism, construction, food and ceramics. Then these sectors
started to be analyzed by using cluster approach.

When starting a cluster study, first step is obviously to define the cluster that
will be worked on. Although there are neither official guidelines nor standardized
approaches to cluster identification, there are some accepted procedures; case study
approach , a qualitative method, which is mainly based on researchers experience are
being used widely in all levels. There is also quantitative techniques such as I/O
analysis, which are being used for meso and macro level; however, there is no
analysis tool for micro level. There is a gap and thus there is a necessity of filling this
gap. Therefore, especially quantitative approaches for identification of the clusters
needs to be further researched in micro level. This dissertation aims to fill this gap
and introduces a new quantitative approach to identify a cluster.

We decided to start this study from the necessity that we see during our studies
in CAT. While developing the model, we mainly used Porter's value system model
(see Figure 3.5); we developed this model in order to meet requirements of cluster
analysis (see section 4.1). We believe that this study will be useful for the researchers
who intend to use cluster approach for the analysis of a specific region or a nation.
Moreover, by using the approach, we introduced in this study, main players in

economy such as banks, entrepreneurs, and governments will have benefits.



Obviously, researchers will have benefits as well. These benefits can be seen as the
importance of this study for the practical daily life. As a result of our attempt, a
quantitative tool is developed for the first time for identification of micro
clusters. We can summarize the importance of the study as follows:

a. Needfor a tool in order to identify a microcluster:

Today, researchers use case study approach in order to identify microclusters.
They interview industry experts, analyze companies which they think are the
members of the cluster. At the end of the analysis, they map the microcluster with
respect to their view subjectively. There is no quantitative tool to be used. By this
study, researchers might benefit from the microcluster-mapping tool that is
developed in the study. Such a quantitative model will be introduced for the first
time and will be used for the researchers as one of the main outputs of the
study.

b. Needfor quantitative techniquesfor clustering approach:

Cluster approach became popular with Porter since 1998, This approach gets
major criticism from various academicians for the deficiency in its quantitative side
(Oz, 1999). Therefore, this study will be a contribution to cluster approach in order to
fullfill the need for quantitative techniques.

c. Establishing a base for comparison of themicroclusters:

Today, researchers use case study approach mainly in order to define a
microcluster. This approach is far from standardization. Two researchers may map
the same microcluster differently. Because of this, comparison of microclusters
became impossible if different researchers made the studies. The technique that we
define in this study will provide a tool that researchers can produce standardized

outputs. Thus a country's or a region's analyzed clusters can easily become



comparable. Comparison possibility will open a new horizon to everybody that is
interested in a region or a country's clusters; even different countries’ clusters might
become comparable.

d. Pointing potential investment nichesfor the investors:

If there is a gap in value chain, that gap is a potential investment area. The
company, after the gap, has to get its inputs from outside of the cluster and this
means additional cost, more time and miscommunication. The tool we define in the
study shows the gaps in value system. Thus, investors can use the output in order to
se¢ potential investment niches in a microcluster.

e. Indicating the potential areas to be supported by the government:

Governments generally prefer to support some specific sectors, companies
and/or regions. They may use our technique while making analysis in order to decide
which company or which region is to be supported. Our method will provide a solid
base for comparison among different microclusters while pointing the critical
members of the clusters.

f Showing companies potential cooperation areas with organizations like
universities, research firms, etc.:

Companies inside a microcluster are not sure where to contact for their
different material, service and knowledge needs. Research outputs that will be
prepared with our approach might be used to fulfill this need.

g. Pointing to banks, the firms that credit lines can be opened:

Microcluster maps as the output of studies will also be very belpful for the
c;editor banks. If an investor brings an investment project for a niche in a
microcluster, bank's credit experts will know whether the investment has profit

potential or not.



h. Pointing the tax collectible areas for governments:

Porter sees the clusters as the source of competitive advantage (Porter, 1998).
Companies in a cluster are likely make profit because of this competitive advantage.
Therefore, tax collectors will know the places tb collect taxes.

This study starts with a theoretical framework. Then the methodology is
explained in the third section. Model is introduced. Its variables are operationalized
and the strong and weak sides of the methodology are discussed. In the fourth
section, analysis of the model is made. Sample selection, and field applications are
explained. The findings are analyzed by using both mathematical and statistical
methods. The study ends with conclusion and implications section.

We believe that our study has two main contributions: First contribution will
be in academic area. By our study, microclusters can be identified in a
quantitative way for the first time in literature. This will provide a solid and
useful tool to researchers conducting cluster studies. Second contribution will be for
Turkish government. OQur cluster analysis can be a starting point for Turkisb
Government in its future development policies. If our study can be applied all over
Turkey, we will know all clusters in our country. Because of this, Turkish
government will have very valuable knowledge in order to increase these clusters'
competitiveness by applying necessary policies so that Turkey's national
competitiveness will increase. Within this perspective, we believe that cluster
approach can be a new paradigm for the future development attempts of Turkey.

As a result, inour study, we aimed to develop an integrating model that will be
practically used in daily life as Alpay said "In 21st Century, interdependent models

are not sufficient, we need integrating models"



2. Scope of the Study

Roelandt, Hertog, Sinderen and Vollard (1997) defined clusters in three
groups. These are national level (macro), branch or industry level (meso) and firm
level (micro). At the micro level of analysis, clustérs can be described as networks of
various suppliers around a core enterprise (Hagendoorn and Schakenraad, 1990).

Q'his kind of analysis can be used to make a strategic analysis of the firm and to

identify missing links or strategic partners when innovation projects encompass the
whole production chain. It is also used to analyze the different stages i the
production chain when analyzing environmental innovations (waste management,
energy use, emissions, materials management). In this case, cluster analysis is often
used in combination with case study material (Roelandt, Hertog, Sinderen, Vollaard,
1997). Meso level concentrates on mostly branch or industry scope. Mesoclusters can
be defined if there is%ter and intra industry linkages in the different stages of the
production chain of similar end products in a cluster formation areagflost of the
Porter studies carried out in different countries (Finland, Sweden, USA, Denmark,
Netherlands) use this level of analysis. In macro level, some countries' contributions
focus on linkages between industry groups (mega-clusters, like Finland and
Netherlands), and mapping specialization patterns of a country or region economy-
wide (Roelandt, Gilsing, Sinderen, 2000). The scope of this study is microcluster.
We are dealing with clusters at firm level. As it can be seen from Table 3.3,
microclusters are small-scale clusters and studies deal with firm level in microcluster
level.

Our main aim in this study is to develop a quantitative model for identification
of microclusters. Therefore, we limit our study on microclusters and do not go in

detail for the clusters other than microclusters such as meso or macro level clusters



and related studies.

Today, various studies are being made on clusters and their effect on
innovation. We did not include studies about innovation side of cluster which is
developing fastly in our study. We think that innovation in clusters can be a subject
of another study and out of the scope of this study; therefore we defined our scope

without caring innovative side of clusters.



3. Theoretical Framework

Although cluster approach is a quite new in academic area, it finds applications in
daily life largely. Therefore, academic material about it is not reach a saturation
level. In this section, our aim is to find roots of cluster approach in different part of
the management discipline and link them to cluster approach so that we believe that
we will make a contribution for the creation of a theorectical base for cluster
apprach.

3.1.Background for the Study

The notion of industrial complexes and the regional concentration of networks
of specialized suppliers, producers and users is by no means new in economic theory.
Itegoes back to Marshall's analysis of industrial districts in 1890. However,

Porter(1 990b)@popularized the concept of industry clusters in his book titled "The
Competitive Advantage of Nations".

Thcglcentives for cluster formation differ quite considerably. The principle
incentives for cluster formation are: (i) to gain access to new and complementary
technology; (ii) to capture economics of synergy or economics of interdependent
activities; (iii) to spread risks; (iv) to promote joint R&D efforts with suppliers and
users; (v) as a defensive strategy to reduce competition; (vi) to obtain reciprocal
benefits from the combined use of complementary assets and knowledge; (vii) to
speed up the learning process; (viii) to lower transaction costs; and, (ix) to overcome
(or create) entry barriers in markets (Roelandt, Gilsing, and Sinderen,2000).

After the Porter's book titled "Competitive Advantage of Nations", case study
method was used mainly for cluster analyses all over the world. In the mean time,
different studies on clusters have been made without considering Marshall's and

Porter's studies. For example, Srinivasan and Moon (1999) worked on supply chain
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networks for inventory control. Minguzzi and Passaro (2000) worked on the network
of relationships between the economic environment and the entrepreneurial culture in
small firms. They concluded that network of relationships between firm and market
is the main factor external to the firm. Another researcher Powell ( 1999) explained
necessity of firm networks by stating "many firms are no longer structured like
medieval kingdoms, walled off and protected from hostile outside forces. Instead, we
find companies involved in an intricate latticework of collaborative ventures with
other firms, most of whom are ostensibly competitors" (Powell, 1990:300). Powell
(1990) gives the examples of auto and biotechnology industries for network
formation of ﬁm]s@letwork form also offers advantages specific to entrepreneurial
firms. The use of a network exchange structure represents a ctitical leveraging
opportunity whereby resources can be gained and competitive advantages realized
without incurring the capital investments of vertical integration (Larson, 1992).
q}lere are basically three approaches to competitive strategy formulation of the
firms in literature: resource-based strategy, strategy based on the economic theory
(namely transaction cost theory) and activity-based strategy (Lakhal, Martel, Oral,
and Montreuil, 1999). Competitiveness of regions and nations based on cluster
approach has roots in three important area of the management discipline; therefore,
we will use these three approaches inthis study in our analysis of the issue. These
are: resource, transaction cost and activity based competitiveness. In the following
sections, we examined the relation of cluster approach with these important areas of
management.
3.1.1. Resource Based Competitiveness
'[‘he@uccess of companies is attributed to many factors, but mostiy to the process of

creating core competencies that are difficult to imitate or duplicate (Prahaled and
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Hamel, 1990). Resource based theory emphasizes how a firm's unique resource may
allow the organization to develop a sustained competitive advantage. This powerful
paradigm offers unique insights into competitive situations that go beyond such
traditional approaches as SWOT analysis and the industry forces model (Porter,
1980) attributed to Michael Porter (Pringle and Kroll, 1997).
According to Barney (1991), a firm can create sustained competitive advantage

if it has resource(s) with the following conditions:

* The resource must be valuable

* The resource must be rare

* There must be no substitute for the resource

* The resource must be imperfectly imitable of unique historical

conditions or casual ambiguity or social complexity
Resource based theory to strategic management focuses on costly-to copy

attributes of the firms as sources of economic rents and, therefore as the fundamental
drivers of performance and competitive advantage (Conner, 1991). According to
Gulati, Nohria and Zaheer (2000), theonnage of quarantined actors competing for
profits against each other in an impersonal marketplace is inadequate ina world in
which firms are embedded in networks of social, professional and exchange
relationships with other organizational actors. Such@etworks encompass a firm's set
of relationships, both horizontal and vertical with other organizations-be their
suppliers, customers, competitors, or other entities-including relationships across
industries and countries. These networks are composed of interorganizational ties
that are enduring, are of strategic significance for the firms entering them and include
strategic alliances, joint ventures, long term buyer-supplier partnership and a host of

similar ties. Powell discriminates networks by saying "network can be complex: they
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involve neither the explicit criteria of the market, nor the familiar paternalism of
hierarchy%asic assumption of network relationships is that one party is dependent
on resources controlled by another, and that there are gains to be had by the pooling
of resources" (Powell, 1990: 302).

AQletwork perspective can provide new insights for strategy scholars whom
frame their ideas aroundQesource-based view of the firm. A comprehensive view of a
firm's rent generating resources would not only include e¢lements such as brands,
technological capabilities, management talent and so forth, but would also include
the network resources or social capital of the firms. The relationships a firm have
are a unique and inimitable asset. Both the specific network to which a firm
belongs and its relative location in that network are likely to be important. Firms
whose relationships allow them to occupy a more central place in the strategic
networks are a part of superior returns because of access to better information and
opportunities than those firms that are more peripheral (Gulati, Nohria and Zaheer,
2000).

3.12. Transaction Cost Based Competitiveness

Transaction cost approach considers the efficiency implications of adopting
alternative governance mechanisms (Heide, 1994). TheQetwork 1s viewed as a
strategic mechanism to improve a firm's competitive advantage through cost
minimization while maintaining flexibility. The change in orientation of competition
to cooperation in interfirm relationships is rationalized according to the transaction-
cost economics perspective (Park, 1996).

Economic approaches to the study of organization, transaction cost analysis
included, generally focus on efficiency (Williamson, 1981). According to transaction

cost approach, the goal of the organization is to minimize the costs ofexchanging
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resources in the environment, Transaction costs arise wben organizations
exchange resource or information. Organizations interact with other organizations
to get the resources they require, and they have to control those symbiotic and
competitive interdependencies (Jones, 2001).

Q‘Ietwork perspective is useful to scholars who focus on contracting and
governance issues and how the choices influence firm performance. Network
perspective suggests that both contracting and coordinating costs can be influenced
by viewing each transaction as simply anevent in an evolving network of
relationships. A new transaction with someone with whom one%as a history of prior
relationships or who has ties with others to whom one is also connected poses far
lower transaction and coordination costs than might be expected within a more
traditional analysis (Gulati, Nohria and Zaheer, 2000).

3.1.3. Activity Based Competitiveness
'Ih(@eaming up of companies to form business networks seems to be a promising
competitive strategy simce it permits the partner companies to concentrate on those
activities of the value chain they perform best and thus every company forming the
network maximizes its own added values. ’Ihe@onvenﬁonal concept of competition
that one company competes against the other companies is no longer valid in the
world village of globalization. Instead, network against network is the name of the
game and therefore the competitive advantage of a company is largely determined by
the competitive advantage of the network the company belongs to (Lakhal, Martel,
Oral, and Montreuil, 1999).

11 for Porter's competitive strategy framework, a firm is viewed as a bundle of
activities, for the resource-based scholars, firm is viewed as a bundle of unique

resources (Spanos and Lioukas, 2001). Porter (1990b) has suggested that
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agglomeration should be viewed from competitive perspective in which increased
interfirm rivalry is viewed as the principle mechanism through which the benefits of
geographic agglomeration are realized. Geographic proximity is so integral to the
process through which competitive advantage fofged and he states " agglomeration
raises interesting questions about whether a city or region instead of a nation is the
proper unit of analysis" when considering the creation of national advantage
(1990b:790).

Although Porter's assertions regarding the eompetitive benefits of
agglomeration have not been rigorously tested, they are grounded in exhaustive case
study research. This research was part of a 4-year study on national advantage that
involved in-depth analysis of over 100 successful country-based industries from 10
different important trading nations, including the U.S., Japan, Korea, and Germany.
Case studies of each industry included a historical assessment of competitive patterns
that was designed to provide an insight about how these countries achieve to reach
such a competitiveness level.

Porter (1990b) states, "Among the strongest empirical findings from our
research is the association between vigorous domestic rivalry and the creation and
persistence of competitive advantage in an industry". In his opinion, relative
geographic position within an industry plays an integral role in the development of
competitive advantage because geographic proximity magnifies the beneficial effects
of rivalry. Agglomeration, he notes, is surprisingly common in successful industries
around the world (e.g. cutlery in Solingen, West Germany and Seki, Japan;
pharmaceuticals in Basel, Switzerland; motorcycles and musical instruments in
Hamamatsu, Japan; minicomputers along Route 128 in Boston; advertising on

Madison Avenue in New York, etc.). Agglomeration creates an ideal environment
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for the creation and maintenance of competitive advantage by fostering healthy
rivalry and helping firms avoid some of the pitfalls that often befall firms that are

more isolated.

Figure 3.1: Diamond Model
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Source: Porter (1990b: 72)

QOrter developed the "Diamond of Advantage," which is the four factors
determined to create a competitive advantage for firms (Figure 3.1)- The four
corners of the diamond include factor conditions, demand conditions, industry
strategy/rivalry, and related and supporting industries. Porter used this diamond to
determine which firms and industries had competitive advantages, and his emphasis
of the importance of related and supporting industries encouraged interest in
clusters. While his original thesis was applied to nations as a whole, Porter
recognized that the majority of economic activity takes place at the regional level.
Thus, his ideas are commonly applied to cities and regions.

According to Porter, anm 1s more than the sum of its activities. A
firm's value chain is an interdependent system or network of activities, connected by
linkages. Linkages occur when the way in which one activity is performed affects the
cost or effectiveness of other activities. Linkages often create trade-offs in

performing different activities that must be optimized (Figure 3 2),
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%aining competitive advantage requires that afirm's value chainis managed as
asystemrather than acollection of separate parts. Reconfiguring the value chain, by
relocating, reordering, regrouping, or even eliminating activities is often at the root
of a major improvement in competitive position. A good example is in appliances,
where Italian firms transformed manufacturing and exploited an entirely new channel
of distribution to become world export leaders inthe 1960s and 1970s. In cameras,
Japanese firms became world leaders by simultaneously commercializing singlelens
reflex technology, transforming manufacturing into automated mass production, and

pioneering mass marketing (Porter 1990b).

-
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Figure 3.2:Value Chain

]

| er!mary.Activities |

Source: Porter (1990b: 41)

Qerhaps one reason the story of clustering in Porter's "Competitive Advantage
ofNations" resonates so strongly with policymakers even as it echoes much of the
literature that preceded itis that it is couched in the more accessible verbal language
ofbusiness strategy rather than inthe mathematically refined vernacular ofurban and
regional economics. But that is hardly a satisfactory explanation given the many

compelling verbal treatments of the theories of agglomeration economics,
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externalities, industrial districts and innovative millieu (Feser and Luger, 2002).

Recently, Porter (1998) revised and developed the cluster. He redefined the
cluster as the%eographic concentrations of interconnected companies and institutions
in a particular ficld. He explained the cluster concept in detail as " clusters

?ncompass an array of linked industries and other entities important to competition.
They include, for example, suppliers of specialized inputs such as components,
machinery, and services, and providers of specialized infrastructure. Clusters also
often extend downstream to channels and customers and laterally to manufacturers of
complementary products and to companies in industry related by skills, technologies,
or common inputs. Finally, many clusters include governmental and other
institutions-such as universities, standards-setting agencies, think tanks, vocational
training providers, and trade associations-that provide specialized training, education,
information, research and technical support"(Porter 1998).

In his 1998 article, Porter opens a new agenda in competitiveness with
cluster approach. He states this idea by saying "clusters affect competitiveness
within countries as across national borders. Therefore, they Iead to new agendas for
all business executives not just those who compete globally. More broadly clusters
represent a new way of the conventional wisdom about how companies should be
configured, how institutions such as universities can contribute to eompetitive
success, and how government can promote economic development and prosperity”.

After Porter's 1998 article, cluster studies in all over the world boomed.
Andersen and Teubal (1999) worked on high-tech cluster creation and cluster
reconfiguration. Bergman (2001 ), Hertog (2001) studied about innovative clusters;
Best (1999) conducted a case study on Singapore/Johor Electronics cluster;

Kleinhenz (2000) on Northeast Ohio Clusters Project; Oyeyinka (2001) on networks
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and linkages in African manufacturing cluster in Nigeria, Peteers and Tiri (1995) on
the identification of techno-ecconomic clusters in Flanders by using I/0 method.
Meeuwsen and Dumont (1998) examined the network ofR&D cooperation between
Belgian and Foreign Firms. Minguzzi and PasSaro (2000) find positive relationship
between firm's competitiveness and its relations with its environment for small
firms. Roelandt and Hertog (1999) leded a cluster analysis for a cluster based policy
study with the support of OECD and they issued the book titled "An Introduction to
the Theme, Boosting Innovation: The Cluster Approach”. Viitamo (2001) analyzed
clusters in Forest Sector in Austria, and Vock (2001) made his study on Swiss
construction cluster., Webster and Muller (2000) worked on urban competitiveness
assessment in developing country by the support of World Bank. However, there are
studies that find negative relation between agglomeration and competitiveness (Beal
and Gimeno, 2001). Beal and Gimeno analyzed the PC industry in U.S. and found
that agglomeration reduces firm-level incentive to engage in private innovative
activity and localized knowledge spillovers, although beneficial in the short run,
deteriorate over time and therefore fail to provide long-term competitive advantage
to agglomerated firms. However, most of the studies positively increased the interest
to cluster approach until now.

Cluster studies are also made in Turkey for the last few years. Oz (1999, 2001,
2002) mainly applied Porter's Framework for National Advantage into Turkey.
Kumral, Akgiingor and Lenger (2001) examined the national Industry Clusters of
Turkey. Eraydm (2002) studied on the relation between growth and the clusters.
Akgtingor (2003) made an 1/O analysis in order to define Turkey's meso level

clusters.
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3.14. Globalization versus Localization

Q'he proportion of traded goods in world output has been rising steadily over
the past several decades. When we look at specific products exported by the
advanced industrial nations, increasing export specialization is evident. According to
Storper (1992)?uch specialization cannot be explained by conventional notions of
comparative advantage, nor entirely by the trade theory based on economies of scale.
Rather a significant proportion must be dueto technological or "absolute™
advantages on the part of the specialized exporter and significant dimension of
technological advantage is product-based and renewed through learning, giving rise
to dynamic economies of variety as a source of export specialization. Industries
characterized by such product based learning and absolute advantage tend to have
important development effects on their host economies .%uch industries also tend to
be organized into production networks combining the advantages of specialization
and flexibility, which are key to technological learning. These export oriented
absolute advantage industries tend to be found in one or a few subnational regions of
their host countries.

With respect to Storper (1992)%6 can say that a country is successfully
specialized in today's world economy when its share of world exports of a specific
product is greater than its share of world trade as a whole ( Appendjx.15).Q‘his
criterion is emprically more restrictive than a comparative advantage perspective in
that it tends to reveal fewer, but more intense arcas of strengthgesearch by Porter
(1990), using a similar definition of specialization, reveals that the specialization of
Italy, Germany, U.S., Switzerland, Japan and Sweden are suprizingly different from
one another, even though the sectoral distribution of activties in these economies

would look relatively similar and increasingly convergent if viewed side by side and
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in terms of more aggregated sectoral definitions (such as 2 or 3 digt SIC sectors).

3.2.Clusters
3.2.1.Definition of Cluster
Mangiameli, Chen and West (1996) formulate the cluster problem as follows:
mnZ=L. L &xj (1)
i f
subject to
> %=1 Vi 2)
-
z Xi—m Yj (3)
-
Xz, XjVi, j 4)

XS a member of {0,1} Vi,j 5)

where m is the desired number of clusters; dijmeasures the distance or
dissimilarity between object 1 and object j; Xijis a binary variable indicating whether
object i is assigned to cluster j; I is the set of n objects; and J is the set of eligible
medians. Conceptually the cluster problem can be stated as follows: select m points
from the set J,constraint (3), and assign all objects in set I to one and only one
median, constraints (2) and (4), so that the sum of the distances from all points to
their respective cluster median is minimized. There is not an efficient optimal
solution methodology for the cluster definition problem. Therefore, many heuristic
and suboptimal methods are used for cluster definition.

Churchill examines clustering methods and concentrates on most popular of
them (Churchill and Iacubbi, 2002). These are linkage, nodal and factor procedures.

a. Linkage procedures: Single, complete and average linkage procedures are
used under this title. In single linkage procedure, potential members of the cluster are

linked with respect to their similarity. Objects with the highest similarity coefficients
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are clustered together. The union of two objects, the admission of an object into
cluster, or the union of two clusters is by the criterion of single linkage. In complete
linkage method, an object joining a cluster at a certain similarity coefficient must
have relations at that level or above with every member of the cluster. Thus, single
bonds with just one member of the cluster would not be sufficient to attect the
juncture. In practice, this fierce condition, with larger groups forming only when the
criterion level is lowered considerably. Complete linkage has a tendency to produce
very tight, compact clusters. The average linkage method is an attempt to walk a
middle ground between the single and complete linkage methods. As the name
implies, the average of all similarities between an object and a class of objects or
between the members of two classes has to be above the given level for linkage to
OCCUT.

b. Nodal procedures: Nodal-clustering method involves selecting an object that
will serve as focal objects or nodes for clusters. The remaining objects are then
allocated to each cluster based on their similarity to the focal objects.

An alternative nodal clustering method employs a "prime" node. The prime
node is the most "typical" object-that is,the object that has characteristics closest to
the average characteristics for all the objects. Than other nodes similarto prime node
is added to the cluster until a big jump homogeneity value.

c. Factor procedures: This procedure approaches to the clustering problem
through the factor analysis.

%hen we think of clusters and networks, we are basically thinking of groups of
firms linked together by being oriented towards similar end products or services,
such as clothing products, or packaging machinery, or fumniture, and drawing on

similar production and service inputs in a value chain. Typically, a notion of
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geographical proximity is included (Pyke, 2000).

%lusters can be characterised as being network of production of strongly
interdependent firms (including specialized suppliers), knowledge producing agents
(1.e. universities, research institutes, engineering cbmpanies), bridging
institutions(i.e. brokers, consultants) and customers, linked to each other in a value
adding production chain (Roelandt and Hertog, 1998).

Qﬁlusters are geographic concentrations of interconnected companies and
institutions in a particular field. They encompass an array oflinked industries and
other entities important to competition. They include, for example, suppliers of
specialized mputs such as components, machinery, and services, and providers of
specialized infrasturcture. Clusters also often extend downstream to channels and
customers and laterally to manufacturers of complementary products and to
companies in industries related by skills, technologies, or common inputs. Finally,
many clusters include governmental and other institutions-such as universities,
standards-setting agencies, think thanks, vocational training providers, and trade
assocations-that provide specialized tarining, education, information, research and
technical support (Porter, 1998).

3.2.2. Clustering Approaches

In 1890, Marshall defines industrial district for the first time in his book titled
"Principles of Economics". According to Markusen (1996), three more types of
industrial districts beside the one that Marshall defined are possible. These are ( @Iub-
and-Spoke district, where regional structure revolves around one or several major
corporations in one or few industries, (2) Satellite Industrial Platform, comprised
chiefly of branch plants of absent multinational corporations gﬁs type of district

either be comprised of high - tech branch plants or consists chiefly of
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Table 3.1 Hypothesized Features of Industrial District
Types

wro. T ; bRy ) I oA Py § S A e ———r
M.1n- h.a

¢ [1:1>:n.% strnetue dmillit;(;,e:dby :>ITi, be/izy U,1;;1'1; rcr,:r,

* Sejil ofiL'lulcl 'S re Hvd  kw

¢ 11b t,uitinliitt1'tdi l:htt ii.we 1li{mp, lillye ;it.<l 1.;1:itillt.i.

* Ke'l imre bu d <leci I<I-! 1,t.::.0 Kic.1llv

¢ .L@g-tA'm0"It1tt-11d 1'tnd c(;tmnitmc: :ntsbet!. litrn fo;-;;Nbuye.r,; ,md suwlicn

it

o 1);") degre;—I' of etlt;l)Btatiimtsrhnbl e with firms .:tem,1.! to the <lu,ttid
o J..1):- matj;lc.tite].gitjolto thi:.-0i trid., hiL1J1\: flexible
WE)L\1:t-st'-Ollhailledtr, dbtitt. rafoerthanto fo-tu
* H\gh .-Me- ,Al bm- mem:igrot{m, bwei: | vek ,}f (;Ut-IU.i;{ldccte;
* F.wifo.ti(in ,/ unique Locmult::'!libnil identity, hand
* Spci.iz:eti Wfil.reesoffowctice, t<:hnc.:.11i,;I' pert e, bifl.e::if. er\;"k JvlIHable iu district t}il.th.deof }rms
* F.xistt, LCE.(i *\s7 [:knt t pit 1™ wi.thin dib"ict
* T :lm,;.;il, ti").] (0<d jt,g-teur: pnloetct for grnw h Jttd im- p1<J}: eat

fialiat-ite vari.:mt {hadtliti:mto  aholT!.)
* ltgt inddtnct.\ t)fu,d,ntg,.:, of 11650nile/ h<:rwMn tuSt<:::H."..niand JpVI'.ers
' Hi ;hder ,itC<lper::itiof, G-I:tUINt:iJLE))dllw fmm to hi.re rilik, st1bihz,e n,oclet, share um,ivatmn
* Di;;pmpmticrmre slu,.'ef 1Fworl;ilrs en124:%d in de:sin, ilm-Owmm
* Stron;i; trnd J.isoel,.tti.on twtprQ'ide h;ired lufra,b.l Hr - 1t U m nt, trninitlg, rno.rkefag, tec::huiea[ or
fo-:a\nrialkdy, it:., 1.1\h,1n.w,.for rik. ,illIT::ng, - n. ::-nhil,:Mfol1l
¢ Strnil: [3(d gnvemuHint <k n ngd ti.g and p mlottili ef<1hidt,,,|d.-;
Hub-lhds o di trkh
* I:hi,HM mlil:tl.re(:.\.mtlr:nrtdby (,1,; m ;:;i;e-idll;ti; te, vertiNlllyiflti-otrd fbw, li'lm}unekd.b) mpplitL
* C:,neftnus .enlbeddedu-Oniocally, with suht;inh.tih,1bto upp'ren tmd <.:01utii:ors Jilti.de'«fth d-i.1tcid
* Sr.RIr. f.t:im Jmit>1 rf. htively htgh
* ir.~wrate :/ h WQte:l-u{ %< ,..dhiues excejt il bird lie:l
* Suh;:tmitial I:.Htf,di.tdct t -ade IMtIfl d.omm;;:nt&-ri\smd 111pplicl-:
* Key ir.vestment <ledsbn m <lelocally, but Skjte:W. outr; kblly

* Imili: t-r.11r, ,:mti,;ir.-t :md ::imP11niwnti behvei:1.l d,},1:in.:1ntfo'll1 and Stppli.en

* Eh;!l: <lew-eeiof t<)<J}iem[im,litwi.ge, \,.,ithe: \terunlHnm kl1hloc:a[l ami.edl.:nu1111-

* Mdet,1te. i;iqd 1 e of P.dligP.. ;;fpercitlel b.:twem UL1BINS nd rnppl{eu

* Imv Mr-;re <tt: I, ptn.\tkmm \ong krge {<:¥:[})itbwnmit: 1<}hr:re. rHk, Stanib.ec UF1Ykf.)., skrr. 111n,wath1t

* ID<k ,LMh:it idend b Ihe di trid, le fotble

* DL prnpornc.nott 1\txes ,Jf bke.-t--jlliir wtirkn-:s

* Wo(kel committed. trlkirlia fim1 :fL-st, tlien to dis i.:::t, then tu iimall finnt

* ffiir, '™ME, tif Hhdr b-1\j rMitnl, but les <d-1\gmii1)i1

* Evnl.uHon (if ur;(riliehlcHllt ilturul {df \ntity, Ixnid\

* SpecialiU'al s, f finaitte, tf:ldrniml el.t.)t!foe, bu irle ser\lic  d(itllir:ute,l Ly la1\,- !:inn

* L.t\{ - iV kmeapistr " WAMRLE, district {Uskle} o DGR fil' s

* Absenr:;,:oftr de 11S ocilttbns th.1tf,.;;:,vi<l.e,bred i,18;i,str11-::rur-e-11lana!: \eltlentf.Klining:, n,arkeh\<1g,leothmc::.|
rtfinaoci:it 6:dp, i.e., mt:,c.hani;;:nisfor r!jk shaliug and sP1.hi'"lE:ntfo,t

* Stroll.gfowl gNent!":.tl.trde il, re.g,1\.Jthg,md.prnmting ;:oreind-: 1,t:4€5in bea] :mdprnvindat <lmima.tki:nd
1,,1"<":r\llIf.".r:t

* HH.h Jg ree ifpublit: i1,llh 11ted in p.-ovi.ding t:£1tt-1).dure.

* L,;1ltel-t\ prospect forwlwthdep,1lul.c11t1:por,\ )PIEf>cdfortr.-tnd,t1tq, ar;d n:;tc_."t rl domin.: L.nrfirms

SMelHt hidumwl. tfor®)J
¢ B,1 111e:. trncittre /{)Inir:nt.d hy h , {;,extf.m,illy uwiewe r.ntl hN.dqualtt,ce".ilftt'ms
* Sc..k; eer,rh.iEiiet nv. Herilt:c..n high
-o L, }:.t: ro tmidet' te 1-.i.tes ,.if tu.-nover d' platform t,n:.u,.lts

* Millimal int,adistrfd tmde runoog blycn and lipplkr

* R-ev ir;\e sh\t<::nt deci [,)1., tis,,d.e etemally

¢ Ah.serH.:0 (Of ImtY:-ti(l'.:i.mmmttni. 6tit tu Htpp)ierskc.illy

’ High Jy rzc <K 0;Y)v.ralim, hikagei; \villt ext>:nial frm,, sper-.;/ilywi.th [)Ife JI r;,cmpmy

* High fod,\r::-;.C ,fr: ;:chmigfsd. p'2.:;,:, Inndblm,11fa::11Bm:1P.,- ni. -i:fIp:.ieu. ntrant\y but nor 1,ir-ll'T
* LY., dg r Qi Sulol Kimtionarnmg competth):r firuu il 8hare risk, :.tabHilt nm!'ftet, harf.! ltmovatl,;u

¢ L;;b'Jr IN(l.fkt :immal 0 o2 ¢.|,Md, internal tc v-ertleilly iil.tg,;ri1ted fiml

PR Y T T I . T I S B L T - L L B T DU o o [ S [ IR Y R 1.



24

Mg TS EET e Eas srrrrrreeress mremeeaas A e . s B B o m e e e tta E e e e o e A o a8 e B B —— - bl m—
* Hlgh ratl:"i oFkhor In.-mipB t()n mn<(111 tmignitfor.né-marl 15fi111,-p di tional, tt:dmkR1 levd.s.; "fittk 8t hhir-
ant! pirJk-ci)[w.r leveb
* Utt] - evrllut(er of ur1igu QCHeult11mlid r:tit1', himds
. Malzl.ns;(.m_] ' 5.f (AMt:s;, li :hnkal :;p :tht), LB NS |, - Koy 1- Uy thivi-o.gh nnl (i eKtmil
i;urdme
" Ne "pittient littd.  within d-Miict
* No trn Je a:sQd:ii QU tk t p!Quicli! shiired. b:frastr]. 1cture-m..1 uag emeni:, h;liin: . ma ketwig_, ted,niizd, Sir
finnr:ic:il hdp, i.e , m-eckrii ms forrtgk Tharin widi obl(i:;:ation
* Stt)llg loalgrsi>nlment tale Inperavidi ng tufoistrnetl: ni, tax !Jreah, an<d>JJlier gen.eri< ooMue s indboon,e.nt
* Cmwth feounrei I [; | Inte:rmedtute-retm por;Tbity Jfulwts 1 :ctfvitiel> elsewhere tn imihrly rutt-
trr 1ded 1latfof-ms
Slaw--and1-<:m'11.] smiushial dijtrict.
" Bujltlt: (U dominated hy gne, or weral hge, government fn t(tutiom ich. 5| :milltaxy pse, #J<
or reht 13[ -=pibl h,, hxge public U:ntverjhes; surr<lur.dd by S:uppliers nd. cuslome ¢ 1dU<mg jhose reg-

uln di%C( )
" SCIKIC(M(mlis relat]; -dy high ir: public- e t-J1 at-tivitie;
* Lilw Yales . -fimt'i’ Ivei: of kr..,i]huh.->;
" S;JAiHIHI tow!! d. 1M ict Imdic; aummig dominaut lu$till. tim,:; a!d supgHer , Otltncd ammlg o\ber -
* Keymvestmer: t <lecl (ot m:: deat vaf)IMIevd of goveni diiet:: r, sdmi int £ il ICHne e:i;ternd
* Sho Herm Otr-0—t nd riimmHmr  hetv, i:n for.io.in 1.mt-INth:]. :t,nd_$U1 plfor ,. (u.t<merr,
* Htgh def"€eJ X it fer hQI, jokge ,Jth & n\al Erm f2s ell-ermily bemdq\Utt rd 1lpphr ofg.u:1ii.a fom.
" Moof."1,;r. in Iflent<:c )f e;-:di:llt1g<?s fIf 1'SOoMI. betw'ltn c:.1t1tomer.s M.<l stp111tf..r5
* Low -degree af f.;1el;yei.fon anlnxlg, b.:al pti :ite- e:tQT finm; ki Lham rilik, tabih  1i2A;1, share frim;vIlb11
. I-hit mjakel Mtral ifstite Capitt], t1a0Ml if univer ity ne militaiy fud\izy e ofe:zl- fedal oflk  fo-
\l rnfoss!,; MV/tildrnkt,] att<]l m11n.11gri.d -wodiet s
* Disproporfom.ite shir'-5of derical and pr::itessiond 101 kers
Whnt(ff-, t(1 TmjtMd w 1ILt/1,' LMt{t,) .tiom fo1;t, thcin tu tIMrkr, tlwn to : nmll fa-nis
* H h xd.. eyfhl;;or tn-migi-itrou, hut less ¢ uhnignrtiar. udess governrtienl ; withdr:c.wing or do i:n di)wu
* E-hl11kmOr 11iquelocal cuhurd ider tity. bonds
* Nosp --cdiz d soungl1riff'fo:Jin::e, tedmicd expe,tiseo hngnl 1servieet;
* No<iaticnl: Utpitat wi:thn dJsrrict
* Wi3ittrade filiS(ci i, dm; tn shre; information odhout public- se;et;:;r di ent
* Weeak L;c;;l g(Jven iment role it, reguhti n, 111dpl-OrOHng cra-e activities
High deg;ar: of pdJh: InHilvememmttn Jo(1\lid{ng trih1s.tm(:tUr1"
* Lon)!-term prnspecb for, \lmwth dep d d  on pit;i:CTJfor gciverruneri t fo.nlttie al ()Jfe

Source: Markusen (1996: p.298)
qow—wage, low tax, publicly subsidized establishments and (3) State-centered district
is amore eclectic category, where amajor government tenant anchor the regional
economy (a capital city, key military or research facility, public corporation).
Markusen describes the hypothesized features of these four types of industrial
districts in Table 3.1.

According to Hoen ( 1998), the variety of clusters can be classified along two

dimensions (See Table 3,2,):
"Firstly clusters can be distinguished according to the scope orlevel of

analysis: the micro level refers to clusters of firms, the meso level and the macro
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level referto clusters of sectors. Secondly, the relation between the entities ina

clustermayreferto innovative efforts orto production linkages. Clusters based on
innovative efforts relate to firms or sectors that co-operate inthe process of diffusing
innovations such as new technologies or products; cluster based on production

linkages relate to firms or sectors that form a production or value added chain"

(Hoen, 1998).

Table 3.2. Six types of cluster

111tirw 1 :Aitivrdforts Pwdlic:tion linkages
ivikro | Diffa,ion of techl1dogk:8 and. kn(Pvk:dge Suonliem and buvtr:.in Y:aluc-added
between firm  g;1;ard I\Is1itmcion dX,; o cnll(h:llc)'ﬂdllun.of fiml-,
Mess | Diffrndon of tt chnologv andkmwhth.t 1" B:ld\vanl :md fot\v:ml linbigp;

bk cn Ml tlns httw1:tn sli:tni$; pardil analyst:$
Ivfatto | A split up of thl: tcon<,nrlc sptem itl A :plirnp of the etm,omk sr,tnnin

ertots thitt difbst: knolykdge or stctt)rs that fornl vilue added
tidl11)1:Toglit, pltiazhlcli{mrhain

Source: Hoen (1998:p.1)

Q)espite all this attention, there seems to be no consensus about the
definition of an approach towards clusters. Theacmalysis of linkages and
interdependence between actors in a value chain can be carried out at different levels
of aggregation and geographical scale and with different techniques gepending on
the needs and questions to be answered. Roelandt, Hertog, Sinderen, Vollard ( 1997)
define three cluster groups which is very similar to Jacobs and De Man (1995)
(Table 3.3).

Atthe microlevel of analysis clusters canbe described asnetworks of various
suppliers around a core enterprise (Hagendoorn and Schakenraad, 1990)Q’his kind
of analysis canbe used to make strategic analysis of the firm and to identify missing
links or strategic partners when innovation projects encompass the whole production

chain. 1tis also used to analyze the different stages inthe production chain when
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analyzing environmental innovations (waste management, energy use, emissions, and
materials management). In this case, cluster analysis is often used in combination
with case study material (Roelandt, Hertog, Sinderen, Vollaard, 1997). Mesa-level
analysis concentrates on mostly branch or industry level. Mesoclusters can be
defined if there ignter and intra industry linkages in the different stages of the
production chain of similar end products in a cluster formation areag/lost of the
Porter studies carried out in different countries (Finland, Sweden, USA, Denmark,
and Netherlands) use this level of analysis. Finally some countries' contributions
focus on linkages between industry groups (mega-clusters, like Finland and
Netherlands), mapping specialization patterns of acountry orregioneconomy-wide

(Roelandt, Gilsing, and Sinderen, 2000).

Table 3.3. qzluster analysis at different levels of
analysis

Level of analysis |Cl“5te" concept ISR SE
[National level IIndustry groups linkages in the|-specia1ization patterns of a
(macro) conomic structure 11 1ational/regional economy
-need for innovation and
[Upgrading products and process
| n megaclusters
%ranch or industry level [nter and intraindustry linkages l[SWOT and benchmark analysis
(meso) |f0 the different stages ofthe of industries
[production chain of similar end -exploring innovation needs
kproduct(s) + I.
Firm level \?{gecialized suppliers around one strategicbusiness _-i
(micro) a few core enterprises (inter-
Ifirmlinkages) | Lvelopment
éhain analysis and chain
management
)-development of collaborative
R __nnovation projects

Source:Roelandt,Hertog,Sinderen,Vollard (1997:p.5)

Porter looks the clusters inbroader view. He considers service clusters beside

production cluswrsgorter provides a simple definition of two types of clusters:
vertical clusters, and horizontal clusters. Vertical clusters are made up of

industries that are linked through buyer-seller relationships. Horizontal clusters
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include industries which might share a common market for the end products, use a
common technology or labor force skills, or require similar natural resources Porter
(1990b).

accordin g to Jacobs and De Man roughly three groups of cluster notions can
be distinguished (Jacobs and De Man, 1995):

a.q{egional clusters

The similarity-based regional cluster approach is an old one, in his Principles
of Economics, Marshall already mentioned 'industrial districts' (Marshall, 1890). He
says, "The development of regional clusters went way back in time, because of the
existence of competitive advantages”.

According to Marshall, the main advantages of localized industries are
911111'C)v::1tivc interactions between people, specialized supplies and a skilled labor pool.
In other words, localized industries have similar needs with regard to framework
conditions.

b. Sectorial megaclusters

Porteg book (1990b) is the driving force behind the sectorial approach, which
links sectors in megaclusters (Figure 3.3).

'Ihe?imjlarity-based Porter approach is a standardized one, incorporating
sixteen possible clusters, sub-divided in three industry groups (upstream, support,
consumption) at four different levels (goods, machinery, input, services), per group
and level dependent on similar framework conditions. Porter clusters based on
competitive advantages within industries. Each nation's cluster chart is constructed
by identifying the industries that are successful in international trade, the

measurement for success being significant exports or foreign direct investment.
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Similarly, industries can be seen as networks of business relationships. In a specific
country, different industrial networks can be distinguished. Therefore, the entire
economy may be viewed as a network of organizations (Thorelli, 1986).

3.2.3. Cluster Analysisapproaches

Choosing the 'right’ cluster approach is quite difficult. There is no unique
approach. There are however appropriate approaches, depending on your intentions.
Besides the basic distinction between similarity and interdependency-based
approaches, there are of course still other dimensions. Each approach incorporates
certain dimensions, blended to get a resulting mixture suitable for a certain purpose.

Jacobs and DeMan (1995) defines the following dimensions for the%ifferent
cluster approaches:

Geographical (similarity/interdependency): spatial clustering in a production
network or in a composite of production networks;

Horizontal (similarity): classical sector classification at a specific level of
aggregation;

Vertical (interdependency): composite of production chains (supply networks
and outsourcing networks), the strategically important question being: who within
the network is the main cause of innovation?

Lateral (similarity): 'related' sectors with shared capabilities and the
possibility of synergy;

Technological (similarity): (overlap with the lateral dimension) related
technologies and technological characteristics that could link sectors;

Focal (interdependency): clustering around a central actor; and

%Ietwork quality (interdependency): nature and quality of co-operation

between companies.
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Table 3.4 Cluster Analysis Applications
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Source: Verbeek (1999:p.11)

Verbeek (1999) prepared a cluster analysis applications table in his Ph.D.

Thesis. According to this table, cluster analysis can be classified with respectto their

foundations ineitherinterdependency or similarity approach. Asitcan be seenfrom

Table 3 4, all these studies are either meso or macro level. Most of them used

intersectoral I/0 tables. Scherer, DeBresson and Bergeron did not use I/O tables in
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their studies. Scherer and Bergeron used patent data for their cluster analyses and
DeBresson uses asurvey; however, DeBresson's study is specific forinnovative
interaction matrix.

Verbeek made his study in the light of these studies and he preferred
intersectoral I/0O tables for the definition of the clusters. Obviously, he defined meso
level clusters with these I/O tables.

Nahm (2001) analyzed the Cheonggyechonregionin Seul, South Korea. In this
area fashion, clothes and apparels clusters are developed around the two main streets
ofthe city that is very similar to Bayrampa a textile region in Istanbul. He uses case
study approach in order to analyze this region and makes a comparison between

Cheonggyechon region and Silicon Valley (See Table 3.5).

Table 3.5 Key characteristics of Silicon Valley and
Cheonggyechon Cluster

Cbeontn!:yechon Cluster Silicon Valley
Main Industries Fashion/Clothes/Apparels IT/Internet/Bio
Design/planning/production/sales R&D/production/marketin
' Knowledge Know-hows andknow-whereasof High-techs developed in
existingbusiness owners Universities, Institutions and
Labs
' Labor Merchants/Small and mediumsized Technical labor ofuniversities
businessmen and firms
Capital Private capital Angel capital/venture capital
Organization of Private firms Venture firms
Firms
Networking Self-contained/international sales Global networking of
R&D/production/marketing

Source: Nahm (2001:p.11)

3.24.Linkage in clusters

Porter defines value system as thé%ompany‘s value chain for competing ina
particular industry that is embedded in a larger stream of activities (Figure 3.4). The
value system includes suppliers, who provide inputs (such as raw materials,
components, machinery, and purchased services) to the firm's value chain. Then he

focuses on the links among the members ofthe value system. He states "acompany
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lateral) networks, made up of dissimilar and complementary firms around a specific
link or knowledge base in the value chain. Interdependency is key to cluster analysis.
However, interdependency is multi-faceted anéncan be based on trade linkages,
innovation linkages, and knowledge flow ]jnkages or on a common knowledge base
or common factor conditions (Hertog, Leyten, Limpens, and Whalley, 1990).

Dumont and Meeusen (2000) in their study titled "Knowledge Spillovers
Through R&D Cooperation" did not get the innovation and knowledge flow linkages
separately; they use these two terms interchangeably.

The term network refers to two or more organizations involved and connected
in long-term exchange relationships (Thorelli 1986; Holm and Johanson, 1997).
Relations are the building blocs of network analysis (Knoke and Kuklinski, 1982).
Firms in industrial markets establish, develop, and maintain business interactions and
relationships with other business actors by means of gaining knowledge and
developing trust. Interaction means strong commitment to relationship, which is
characterized by continuity, multiplexity and specifity. The actors are, according to
network theory, tics to each other by several technical, social, cognitive,
administrative, legal, economic bonds or connections which can be understood
exactly through experience of interactions inside. These relationships are called as
networks (Johanson and Vahlne, 1992). Strategic technology alliances between
companies are taken as the measure of ties in a study made on computer industry
network in order to decide whether a link is available or not (Hagedoorn and
Duysters, 2002).
3.2.5. Cluster Boundary

It 1s hard to find studies made about defining the cluster boundary in the

literature. Researchers should be interested in this area.
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Bilgic and Turksen (2002) examined five possible interpretations of the
membership. These are likelihood view, random set view, similarity view, utility
view and measurement view. Likelihood view looks whether an agent 1s member or
not with respect to a probability conditions of that agent regarding to membership
criteria. Random set view gets membership function as a random function. In
similarity view, membership function measures the degree of similarity of an
clement to the set in question. Utility view decides the membership with respect to a
pay off function. For example, when one asserts that "John is tall", there exists a pay-
off function related to this assertion. This pay-off function offers more if statement is
closer to truth. In measurement theory view, researcher tries to answer, "to what
degree an agent from A belongs to set F'.
3.3.Graph Theory and Networks

Q'here has been considerable growth in the potential that is offered by the
relatively new techniques of social network analysis. Unfortunately, this potential
has been seen as unachievable for many researchers, who have found it difficult to
grips with the highly technical and mathematical language in which much discussion
of these techniques has been cast (Scott, 2000).

In order to understand social network analysis, firstly we have to understand
the graph theory and networks.

"Graphs are simple diagrams consisting of points (vertices) and lines (edges).
These diagrams or graphs are used extensively to represent the form of a system.
Graphs are simple abstract of reality. In this sense, graphs are diagrammatical models
of systems. Because they are models, graphs are useful in enhancing the
understanding of complex systems. Asa general rule, any system involving binary

relationships can be represented in the form of a graph"(Charchra, Ghare and More,
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1979:4).

"Graph theory is a fascinating subject. Its origin is as diverse as its application.
The Swiss mathematician Leonard Euler (1707-1783) is clearly the father of graph
theory. In the latter part of the eighteenth century, he established an important result
for a famous unsolved problem of his day. It involved the seven bridges of
Konigsberg, which connected two islands, and the banks of the river Pregel. The
problem was to determine the route to walk across the seven bridges of Konigsberg,
crossing each bridge only once and returning to the starting point. Euler proved this
impossible and in doing so laid the foundations of graph theory" (Charchra, Ghare
and More, 1979:1).

Gould (1988) says, "Mathematicians have affected the growth and
development of computer science. In the beginning, they helped design computers
for the express purpose of simplifying large mathematical computations. However,
as the role of computers in our society changed, the needs of computer scientists
began affecting the kind of mathematics being done". In addition, he adds, "Graph
theory is a prime example of this change in thinking". Mathematicians study graphs
because of their natural mathematical beauty, with relations to topology, algebra and
matrix theory. Computer scientists also study graphs because of their many
application to computing, such as in data representation and network design. These
applications have generated considerable interest in algorithms dealing with graphs
and graph properties by both mathematicians and computer scientists”. Interest to
graph theory is increasing for the last decade that it has application to problems
originating from such diverse fields as psychology, engineering, business, sociology,
economics, anthropology, linguistics and geography (Charchra, Ghare and More,

1979: 1).
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In graph theory, a directional relation is represented by an arc. An arc is a line
between entities with an arrowhead at the destination. For example, if country A
exports manufactured goods to country B, the direction of trade is from A to B,
reflecting B's imports from A If the direction is not recorded, the trade flow could be
misconstrued to be about exports of B. Graphically, the directed relation of A's
international trade exports to B is shown as A ->B. The matrix form for recording
this relation would have an entry in the A row and the B column (Kilkenny and
Nalbarte, 2000).

%elational data can be presented not only in matrix form but also by graphs. If
the relational ties have direction (arcs), the graphs are called directed graphs or
diagraphs. The entities in digraphs are called vertex and the relations are
represented by arcs. A directed graph (or just digraph) D consists of a non-empty
finite set V(D) of elements called vertices and a finite set A(D) of ordered pairs of
distinct vertices called arcs. We call V(D) the vertex set and A(D) the arc set (Jensen
and Gutin, 2001).

We say a diagraph Dis@veakly connected if every two vertices ofD are joined
by a semipath; unilaterally connected if for every two vertices u and v, there is a
directed u-v path or directed v-u path in D; strongly connected if all pairs ogertices
u and v are joined by both a u-v a v-u directed path (Gould, 1988, p.52).

Thegraphic form shows how each agent in a system relates to all other agents
in the system. If the number of agents is not too large, a graph is an efficient way to
show which agents are connected to which others, and which are isolated; which are
senders or receivers. Figure 3.5 is a digraph of73 agents. It is a good example of the

case where the number of agents is too large.



37

Figure 3.5.Sample diagraph

Source: Kilkenny and Laura Nalbarte (2000:p.10)

Figure 3.5 shows‘ajrectional ties between nodes. Clearly, the more fruitful
form in which to analyze these ties is as a matrix of zeros and ones. Adjacency is the
graph theoretic expression of the fact that two agents, represented by nodes, are
directly related, tied, or connected with one another. Formally, given agents #i
and njin a set of agents N, andthe A ={a;;} arcs denoting the existence of relations
from agents 1 to agents J; agents i and j are adjacent if there exist either of the two
arcs, a  or afl. Given the diagraph D = (N,A), its adjacency matrix A(D) is defined by
A(D) = {aij} where aij= 1 1f either a; or ali exists, and Ootherwise.

q,ooking at Figure 3.5 it seems like there are many interactions among the
entities, but in fact, it is far from complete. A complete graph is one in which all the
actors have two-way ties to all other actors. In fact, in the diagraph in Figure 3.5 only
24% of the entities have ties. The density of a complete graph is 100%. Formally, the

density of a digraph (D) is the actual number of arcs in proportion to the maximum
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possible number of arcs:

D=2, 2, a/NN-1)
?\Iote that the numerator is the count of actual ties:

L,‘ L j aijfor all i -+ j

In the‘!ase of a complete network, all nodes are reciprocally adjacent to one
another, and all elements of the adjacency matrix are equal to one (Kilkenny and
Nalbarte, 2000).

ﬂ(godes at the top of the oval in Figure 3.5 are the sources or sinks for the
largest number of ties. The strength of a node as a source or a sink in a system is

most easily measured using the adjacency matrix data. The number of arcs beginning

at a node is called the outdegree of the node?)utdegree 1s the row sum for the node:
Outdegree of actor 1 = Lj aij
The number of arcs ending at a node is called the indegree of the node. The
indegree is measured by the column sum for the node in an adjacency matrix:
Indegree of actor j = L,' aij
A%jl‘ected graph can be used to distinguish four different kinds of nodes based

on the possible ways that arcs can be incident with the node.qmcording to this

classification, a node is

Isolate if ;7 ; (. )*d ,()=O
Transmitter if ¢, (n)~Oand do(n »O

Receiver if f, (B »O and do(M YO

eCan'ier or ordinary if ¢, (R »O and do(ﬂ)>0

The distinction between a carrier and ordinary node 1s that, although both kinds
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have both positive indegree and positive outdegree, acarrier hasboth indegree and
outdegree precisely equal to 1,whereas an ordinary node has indegree and/or
outdegree greater than I(Wasserman and Faust, 1994).

%e density of a directed graph isequal to the proportion of arc present in the
diagraph. It is calculated as the number of arcs, L, divided by the possible number of
arcs. Since an arc is an ordered pair of nodes, there are g(g-1) possible arcs. The
density, , is:

L
g(g-1)

A =

The density of a digraph is a fraction that goes from a minimum of 0,if no arcs

are present, to amaximum of 1,ifall arcs are present. (Wasserman and Faust, 1994).
gu directed walk is a sequence of altering nodes and arcs so that each arc has
its origin at the previous node and its terminus at the subsequent node. Similarly, a

directecg ath or simply a path in adiagraph is directed walk in which nonode and
(3

no arc is included more than once. A semipath joining nodes 71 and 4, is a

sequence of distinct nodes, where all successive pairs of nodes are connected by an
arc from the first to the second, or by an arc from the second to the first for all
successive pairs of nodes (Wasserman and Faust, 1994).

Considerin&aths and semipathsbetweenpairs ofnodes, we candefine four

different ways that two nodes can be connected by a path or semi path. A%air of
nodes B and R, is:

-Weakly connected if they are joined by a semipath

-Unilaterally connected ifthey are joined by a path from # to ny or path

from n}. ton
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©
-Strongly connected if there is a path from 2 to nJ and a path from nJ to

R the path from 71 to n , may contain different nodes and arcs than the path from
n ,ton

-Recursively connected if they are strongly connected, and the path from #1 to
N s uses the same nodes and arcs as the path from R (o 1 in reverse order

From the above definitions a%irected graph is;
-Weakly connected if all pairs of nodes are weakly connected
-Unilaterally connected if all pairs of nodes are unilaterally connected
-Strongly connected if all pairs of nodes are strongly connected
-Recursively connected if all pairs of nodes are recursively connected
(Wasserman and Faust, 1994)
Qor example, consider the following digraph and adjacency matrix in Figu re

3.6 and Figu re 3 .ﬂlustrating the relation between four entities A, B, C, and D:

Figure 3.6 Diagraph
A B éﬁ
In the above, A is a transmitter, Bis a carrier, and C is a receiver; while Dis
isolated. An actor is isolated when there is no arc that relates the actor to any other
in the network. The adjacency matrix for this digraph can be seen in Figure 3.7. This

Qhows that A relates to B, and B relates to C, while C does not relate OUT (only IN),

and D does not relate at all.
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Figure 3.7 Adjacency Matrix
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Q"orma]ly, a node is a proper source or transmitter if its indegree is zero and its
outdegree is non-zero; that is, if the column sum is zero while the row sum is greater
than zero (Figure 3.7). A node is a proper sink or receiver if its indegree is non-zero
and its outdegree is zero, that is,if the column sum is greater than zero while the row
sumis zero. A node isisolated if both indegree and outdegree are zero (Wasserman
and Faust, 1994),

The distance between entities in a network 18 measured by the length of the
path between them. Of course, there can be many paths, but the shortest path is the
relevantone. The shortest path from ni to niis called the geodesic. When nodes i and
j are adjacent or tied in one step, the shortest path is the value of the adjacency
matrix element ai» When nodes i and j are related in a two-step path, the ijth element
of A2 will be non-zero. If the shortest path is in three steps, the ijth elements of A and
A’ will be zero, but the ijth element of A’ will be non-zero. In general, the pth power
of the adjacency matrix shows the existence of all directed p-step paths.
Consequently, the geodesic, d(niA), is measured as the first power p for which the
ijth element of A%is non-zero (Wasserman and Faust, 1994).

%nf: of the primary uses of graph theory in social network analysis is the
identification of the most important actors in the network.QA)cal centrality reflects

the number of direct transmissions, and thus measured simply by the outdegrees (row
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sums of adjacency matrix) for each actor. Local prestige reflects the number of direct
receipts, and thus measured simply by the indegrees (column sums of adjacency
matrix) of each actor. Since these measures are based on the degrees of the nodes,
they are also known as degree centrality and degree prestige (Wasserman and Faust,
1994).

If anoactor is in the shortest paths between others, the actor is central. The
shortness of the paths from that actor to others is measured by closeness. The
proportion of intermediary roles an actor plays measures betweenness. Both
measures rely on the geodesic measure of distance.

Closeness, C(ni), is the inverse of distance. The shotter the distances between
node i and other nodes, the more central node i is. Formally, C(ni) = [L ( d(ni,nj)rl
where d(ni,ng) is the geodesic (shortest path) distance between 1 andj entities in the
network, and N is the network size.

Betweenness, B(ni) measures the probability that a path from actor j to actor k
takes a particular route through agent i. Assume each one-step tie has equal weight,
and assume that interactions will occur through the shortest routes. Formally, B(ni) =
11 gik(ni)/gik where gik(ni) is the total number of geodesics through 1, and 1/gk is the
probability that a particular geodesic is chosen.

All these measures depend on the size of the network. Thus, the measures must
be standardized before comparisons are made between networks of different numbers
of entities. In degree centrality and closeness measures, the measures are
standardized dividing by N-1. For betweenness measures, the standardization factor
is (N-1 )(N-2), where N is the number of agents or network size(Kilkenny and
Nalbarte,2000).

gxgents in a network that all relate to each other can be classified as a subset of
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the N actors as a group, a sub-graph, or as we shall say here, as a component. A
component is the largest subset of related actors in a network. In the ABCD example
above, three of the actors are linked to one another through one or more step paths.
These three, ABC, are thus a sub-graph, group, or component. The whole network
has two components, the group ABC and the singleton D (Hanneman, 1998).

% clique in a graph is a maximal complete subgraph of three or more nodes. It
consists of a subset of nodes, all of which are adjacent to each other and there are no

other nodes that are also adjacent to all of the members of the clique (Wasserman and

Faust, 1994)
Let D= (V,A) be a diagraph. If, forevery arcjjEA, j. isequal to the number

of arcs from I to j inD, we call these kind of representation as directed multigraph
(Jensen and Gutin, 2001:348).

A cut-point of a graph is a vertex whose omission increases the number of
connected components; an isthmus is an edge whose omission has the same effect.
The graph in Figure 3.8 has a cut point in vertex 4,and two isthmuses, edges (1.4)
and (4,5). (Gondran and Minoux, 1984: 16)

Figure 3.8 Reduced Graph

Source: Adapted from Wasserman and Faust, 1994
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Reduced graph is used to describe the graph G divided by the strong
connectivity relation (Gondran and Minoux, 1984: 16). By subtracting the
connections one by one, we can reduce the graphs. According to Gondran and
Minoux, reduced graph are great importance in many situations such as in the

structural analysis of a system.
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4. Methodology
In this section our aim is to introduce our model and define the hypotheses to be
tested. While introducing the model, we will consider the restrictions and how to

overcome these restrictions. Besides we will explain how we operationalize the

variables in the modelas well.

4.1. Model

The aim of the model is to identify a microcluster. For doing this, model maps
the microcluster's members by examining their supplier, customer and competitor
linkages. Here, these four concepts, supplier, customer, competitor and linkage are
the main bricks of the model. Model will be composed of nodes representing
members and the linkages among suppliers and customers of a cluster. The model
will decide the members of the cluster and relations among them. Therefore, we will

first define node and linkage terms.

4.1.1.Node

We can start to present model by describing the place of supplier, and customer

nodes:
S1 Ml Cl
S2 M2 (@2
Si Mj Ck
Where

S is supplier node
C is customer node
Mis supplier and/or customer node

I is maximum number of supplier nodes
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k is maximum number of customer nodes
J is maximum number of medium nodes
As it can be seen from notation, we accepted first column nodes as the supplier
node only. Similarly, nodes in last column should be customer nodes. The nodes

between first and last column can be supplier and/or customer nodes (we call these as

medium nodes).

Figure 4.1 Microcluster Model

In Figure 4.1 some members have only incoming links! (indegree>0), some
members have only outgoing links (outdegree>0) and some members have both
incoming and outcoming links (indegree> and out degree>0). We can classify the
members with respect to their incoming and outgoing links positions as follows:

A member is:

-Supplier if indegree= Oand outdegree>0O

-Medium (Supplier and Customer) if indegree>0O and outdegree>0

-Customer if indegree>0 and outdegree=0
4.1.2.Linkage

In the second step, relations between supplier and customer nodes will be
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defined. These relations are called as linkages. As it can be seen in Figure 4 .1 links
can be thought as directed arrows. These arrows show the relationships between
agents of the cluster.

Another representation of the cluster in Fig, re 4.1 can be seenin Table 4.1. We
called this matrix "Competitor Matrix". In competitor matrix, nodes that have rival,y
relation among them are presented with 1. Competitor matrix considers only nodes.
1t does not give information about linkages. As it can be seen from Table 4.1 and
Figure 4.1 C1, C2 and C3 are competitors for each other. This can be seen in last
three column or last three rows of competitor matrix.,

Table 4.1.Micro Cluster Competitor Matrix
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Data given in Figure 4.1 can be represented as an adjacency matrix as well
(Gould, 198 8).1In adjacency matrix, 1 's show linkages from the agent in the left
column to the agent in the top row. Adjacency matrix have both node and arrow
information; however, competitor relations are not possible to include in this
representation. In Table 4.2, it is possible to see adjacency matrix of the graph given
inFigure4.1. In Table 4.2, adjacency matrix is a 12x12 matrix. Rows and columns

are assigned for nodes and the cross section cells of the combinations give whether a

' For definitions of indegree and outdegree, see section 3. 3
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linkage is available or not between nodes.

Table 4.2 Adjacency Matrix

i M7MM4ishjivii Pio @
iT 1 1000000 0O O
110 0 0o 1 0 0 0 0 0 0 0 0
e % 0o © 1.0 0 0 0 000
1 20201000000
Mikp 0 O o 0 1 0 0 0 0 0 O
Mo o 0 g0 0 1 1 0 000
mlo 0 g 00 00 1 00 1
mzo © 0 g 1 0 0 0 1 0 0O
T 6 o 00 0 00 1 11
{JO 00 g 0000 0 O0O00O
flnoo o g 0 0 0 0 0 000
BLeg0 0 0 00 0 0 O0GO0 O

Showing the entire cluster related information either with adjacency or
competitor matrix is not possible but we have to use both tools together. As a second
alternative, graph representation includes all the information related to a cluster;

however, if the number of the agents is too much, graphs can be difficult to visualize.

Figure 4.2 Improved Value System Model

As it can be seen from the explanations in theoretical framework and model
development sections, our model is mainly built up on the Porter's model of

"value system" (see Figure 4.2). Our contributions to Porter's model are twofold:
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firstly, we add competitors to value system model as the players and secondly we add
backlinkages. Backlinkages permit a firm to be a customer and supplier at the same
time in any part of the value system. By making these changes Porter's value system
model becomes a network model so that researchers can use network analysis
techniques that are quite developed in mathematics discipline. As a result, our model
can be tbougbt as a bridge between value system model of Porter to current
modern cluster model.

4.2, Limitations

The set of challenges that we must overcome to meet our goal of developing a
rational and quantitative method for defining microclusters are:

-To define whether a node is a member of the cluster or not,

-To operationalize a link,

-To determine where the value chain starts and stops.

Since these are the areas that can be subjective, we can face validity problems.
In order to overcome these problems we used following methodology:

In order decide whether a node is a member or not, we used snowball sampling
method with a trash value of five. As the nature of snowball sampling, starting
members will point the next members. Snowball sampling also is used to decide
where the value chain starts and stops. For operationalization of the link, different
studies in the literature are examined. Operationalization of a link has serious validity
problem; because, defining a link between two firms is quite subjective. Components
such as frequency of the relation, type of the relation, volume of the relation should
be measured objectively. Since our aim was only to decide whether a link is available
or not between two firms/organizations, our work was easier. By asking respondents

to sort the organizations from the one that they have relation mostly to lesser, we
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attain the objectivity about the link definitions.

Another issue is about the size of the cluster member that will be used in our
analyses. In the study, firm size of the cluster members are decided with respect to
the part of the member active in the examined cluster region. If that member has
branches in other place(s), those parts are not included inthe study.

4.3 . Hypotheses

Cluster mapping model developed in this study is anew tool in order to define
network structure of an industry and service clusters in micro level. Therefore, the
main hypothesis here claims that if there is a microcluster in a specified region, it
can be defined as a network composed of nodes and linkages. Here, nodes are the
members of the cluster that can be production and/or information supplier or
customer of another member. In this respect, after mapping a cluster, different
analyses are possible to make with the base that cluster mapping tool provides. In
this section, our aim is to design our research to extract the characteristics of
Bayrampaa, Sultanahmet and Taksim clusters in Istanbul. While doing this, outputs
from the mathematical analysis section will be used. Therefore, we will show that
our model's outputs are inputs for the probabilistic analysis as well.

We can analyze acluster with respect to its own characteristics and/or we can
design our analysis based on comparing different clusters. With respect to this frame,
we formalized various hypotheses for Sultanahmet, Taksimand Bayrampa a clusters
and we classified our hypotheses into three section. These sections are:

* Intra cluster hypotheses
* (Cluster comparison hypotheses

* Hypotheses applied for all clusters

In order to analyze microclusters individually and compare them with respect
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to different characteristics, we defined fourtyone different hypotheses for
Bayrampa a, Sultanahmet and Taksim clusters. Our aim with these hypotheses is
to test various characteristics of Bayrampa a, Sultanahmet and Taksim clusters
that is waited due to their network structure. Therefore we mainly test relations
between a node's characteristics such as labor size, age, revenue and its network
related charecteristics such as center/periphery, indegree, outdegree, betweenncss,
incloseness and outcloseness. Moreover, we test some bi-variate hypotheses among
clusters from same sector and different sectors and we applied some hypotheses to all
clusters.
43.1.Intra cluster hypotheses

The size of the firm represents a kind of "filter" of the relational exchanges
between the external environment and the firm. The revenue and number of
employees are indicators of the size of the firm. They are identifiers of the firm's
capacity to intensely relate with the market by stimulating the learning process
evolution. Relative to the "size of the firm" an increase in the size leads to an
increase in relationships with the market. Conversely, a smaller size indicates fewer
relationships with the market. (Minguzzi and Passaro, 2000). We will test the
hypotheses HI, H2, H4, HS, H7, H8 in this respect for Bayrampa a, Sultanahmet and
Taksim clusters.

We will test whether a relation is available between age of a cluster member
and its link density with other cluster members in H3, H6 and H9 for Bayrampa a,
Sultanahmet and Taksim clusters respectively.
Hl: Cluster members with higher number of employee in
Bayrampa$a have more links compared to other cluster

members
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H2: Cluster members with higher revenue in Bayrampa$a
have more links compared to other cluster members

H3: Older cluster members in Bayrampa$a have more links
compared to other cluster members

H4: Cluster members with higher number of employees in

Sultanahmet have more links compared to other cluster

members
H5: Cluster members with higher revenue in Sultanahmet
have more links compared to other cluster members
H6: Older cluster members in Sultanahmet have more links
compared to other cluster members
H7: Cluster members with higher number of employees m
Taksim have more links compared to other cluster members
HB: Cluster members with higher revenue in Taksim have
more links compared to other cluster members
H9: Older cluster members in T'aksim have more links
compared to other cluster members
Abovehypotheses we aresearchingfor therelation oflink number that amember
have and age, the number of employees and the revenue of the firm. We assume that
age and size of a firm can be a sign of the competitiveness of a firm.If a firm
survives in a cluster long years, thismeansthat the firmhas a competitive edge to
live inlong years. Besides size of the firm also can be assumed to areflection of
competitive power of afirm. Weuse number of employee andrevenuein order to
operationalize the size of the firm for the hypotheses.

According to Gulati, Nohria and Zaheer (2000), firms whose relationships

allow them to occupy a more central place in the strategic networks are a part of
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superior returns because of access to better information and opportunities than those
firms that are more peripheral. We will look our clusters Bayrampa a, Sultanahmet
and Taksim central and periphery members have similar characteristics or not in
hypotheses HIO, H1 1,H12 below.
HIO: Core and periphery members in Bayrampa$a cluster are
not similar in revenue, age and labor
Hll: Core and periphery members in Sultanahmet cluster
are not similar in revenue, age and labor
H12: Core and periphery members in Taksim cluster are not
similar in revenue, age and labor
4.3.2. Hypotheses Comparing Clusters

Hypotheses H13, H14, HIS and H16 are related to same sector clusters,
whereas H1 7, HI8, H19, H20, H21, H22, H23 and H24 related to test of different

sector clusters.

a) Hypotheses on the Same Sector Clusters

Since we have a common base for Sultanahmet and Taksim tourism clusters,
we think that we can make some comparisons between these two clusters. Therefore,
we will test below hypotheses about age, revenue, number of employee and realton
densty of cluster members.
Hl3: Taksim and Sultanahmet cluster members have
different life spans
H14: Taksim and Sultanahmet cluster members have
different revenue
HI5: Taksim and Sultanahmet cluster members have
different number of employees

H16: Members of Taksim cluster have more relation with
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other cluster members than Sultanahmet cluster members

have

b) Hypotheses on Different Sector Clusters

Bayrampa a is a textile cluster whereas Sultanahmet and Taksim are tourism
clusters. We have common base due to our model outputs that permit different
cluster comparisons. Therefore, we planned to make comparisons between different
sector clusters about their member's age, revenne, number of employee and relation
density.

H17: Bayrampa$a cluster has older members than
Sultanahmet cluster

H18: Bayrampa$a cluster members have more revenue than
Sultanahmet cluster members

HI9: Number of employees in Bayrampa$a cluster members

arc more than Sultanahmet cluster members

H20: Members of Bayrampa$a cluster have more relations

with other members compared to Sultanahmet cluster
members

H21: BayrampaS$a cluster has older members than Taksim
cluster

H22: Bayrampa$a cluster members have more revenue than
Taksim cluster members

H23: Number of employees in Bayrampa$a cluster members

arc more than Taksim cluster members

H24: Members of Bayrampa$a cluster have more relations

with other members compared to Taksim cluster members
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4.3.3. Hypotheses Applied for all Clusters

According to Minguzzi and Passaro (2000), an increase in the size of a firm
leads to an increase mrelationships with the market. Conversely, a smaller size
indicates fewer relationships with the market. We will test the hypotheses H25 and
H26 in this respect for all Bayrampa a, Sultanahmet and Taksim clusters.
H25: Members of the clusters that higher number of
employees have more links with other cluster members
H26: Members of the clusters that have higher revenue
have more links with other cluster members

We will test whether a relation is available between age of a cluster member
and its link density with other cluster members in H27 for all three cluster members
together.
H27: Old members of the clusters have more links with
other cluster members

%irms whose relationships allow them to occupy a more central place inthe

strategic networks are a part of superior returns because of access to better
information and opportunities than those firms that are more peripheral (Gulati,
Nohria and Zaheer, 2000). Therefore core and periphery firms will be tested around
this claim. Do firms inthe core of cluster have different characteristics from the
firms in the periphery in the cluster? In order to answer this question we will test
H28,H29, H30,H31, H32,H33, H34, H35,H36, H37 and H38.

H28 and H3 1 are related to labor size, H29 and H32 to revenue, H30 and H33
to age, and H34 is concerned with the relation with other members (degree) for core
firms in clusters.

H28: Core and periphery members of Bayrampa9a, Taksim and
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Sultanahmet clusters are not similar number of employees
H29: Core and periphery members of Bayrampa9a, Taksim and
Sultanahmet clusters are not similar in revenue
H30: Core and periphery members of Bayrampa9a, Taksim and
Sultanahmet clusters are not similar life spans
H31: Core firms in Bayrampa9a, Taksim and Sultanahmet
cluster firms are similar in number of employees
H32: Core firms in Bayrampa9a, Taksim and Sultanahmet
cluster firms are similar in revenue
H33: Core firms in Bayrampa9a, Taksim and Sultanahmet
cluster firms are similar life span
H34: Core firms in Bayrampa9a, Taksim and Sultanahmet
cluster firms are similar relation density

In H35, H36, H37 and H38 periphery nodes will be analyzed about labor size,
revenue, age and relation density (degree) for all three clustersof Bayrampaa,
Sultanahmet and Taksim.
H35: Periphery firms in Bayrampa9a, Taksim and
Sultanahmet cluster firms are similar in number of
employee
H36: Periphery firms in Bayrampa$a, Taksim and
Sultanahmet cluster firms are similar in revenue
H37: Periphery firms in Bayrampa9a, Taksim and
Sultanahmet cluster firms are similar life span
H33: Periphery firms in Bayrampa9a, Taksim and
Sultanahmet cluster firms are similar relation density

Betweenness is a termused insocial network analysis and states that a member
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has middle of at least two other cluster members' relation. Closeness is again another
term used in social network analysis and means the step size in order to reach another
cluster member. In H39, H40 and H41, we will search whether higher betweenness
and closeness values are positively correlated with relation number in cluster
members.
H39: Cluster members with higher betweenness values have
more links with other firms
H40: Cluster members with higher incloseness values have
more links with other firms
H41: Cluster members with higher outcloseness values have
more links with other firms
In conclusion it can be seen that the hypotheses that we formulate serves to two main
goal. First is about the profiling of the clusters we searched for. For this purpose, we
formulate the hypotheses comparing the clusters mainly(In mathematical section, we
have already realized a deep profiling study). Secondly, as the outputs of our
hypotheses, our goal is to make contribution to theory. For this purpose, we search
for positive relation between centrality and the competitive advantage of cluster
members.
4A .Operationalization of Variables

In the model defined in section 4.1, dependent variable is cluster itself and
independent variables are node and linkage. We discuss how to operationalize these
variables below.

4.4.1.Node

In section 4.1 we defined members of a cluster as nodes. These nodes can be

supplier, customer and/or competitor. We will use these terms in broader meaning
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compared to daily usage. For example, a university can be a member of a cluster and
it supplies information for a production company. This means that university
becomes information supplier in the cluster. Firms, NGOs, sectoral organizations,
schools can be a member of a cluster. In this study, the firm size of the cluster
members are decided with respect to the part of the member active in the examined
cluster, If that member has branches in other place(s), those parts are not included in
the study.

A competitor node can be defined if two nodes have the potential of selling its
outputs to a customer node. From this statement, two supplier nodes becomes
competitor if they have potential of selling their outputs to the same customer node.
Nevertheless, if these customer nodes do not have the potential to sell their outputs to
the same customer node, they will not be competitor.

It is possible to find at least a relation between two nodes (company,
university, NGO, etc.) in a cluster (even in the world). Therefore, we need a selection
criterion in order to select appropriate nodes useful for our purposes as a member of
the cluster. If a selection criterion is easy for being member, the map of the cluster
will be too big. In such a case, mapping process will need more resource and time. If
the selection criterion becomes difficult, map will be too small so that cluster map
cannot be used for the purpose that was considered in the significance of the subject
section. Moreover some important details can be skipped.

Our proposition here is to develop a threshold level for linkage definition and
to check whether that threshold level is available or not between nodes. Besides,
beginning and end of the value chain will help us to define the boundary of the
cluster as well.

Another need for operationalization is necessary for the size of the firms for
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hypothesis testing purposes in the following sections. Minguzzi and Passaro (2000)
use total revenue and number of employees for the operationalization of the firm size
that is appropriate for our study as well.

4.4.2 Linkage

The‘gasic feature of network analysis, as distinct from the more usual data,?s
the use of relational information to study or test hypotheses. A relation is the
collection of ties of a specific kind among a set of entities or actors. Relational data
can include, for example, data on family ties, interactions between people, or
individuals' attitudes about other individuals ina group. The relational link between a
pair of actors is called tie. A tie 1S a property of the pair, therefore a tie cannot be
thought of pertaining simply to an individual actor (Kilkenny and Nalbarte, 2000).

%inoe ties exist only between pairs of actors, the relevant unit of analysis is the
dyad. A dyad consists of a pair of actors and the possible ties between them
(Wasserman, and Faust, 1994). For example, a father and son are a dyad, and their
familial relation is implied by their labels. Two cities connected by a commuter's
travel pattern between them, and a retail store and customer, are also dyads.

For social network analysis, relational data are collected by observing or
interviewing individuals about their interactions with the others in the set or network.
The unit of observation 1s an individual from whom we obtain information about
their ties with other actors. For economic analyses, relational data may include data
on the values of purchases or sales between firms, the existence (or lack) of
contractual agreements or information flows between agents, or the value, volume, or
frequency of international trade flows among countries (Kilkenny and Nalbarte
2000).

q’here are two main types of ties or relations: 1) dichotomous or valued, and/or
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ii) directional or non-directional. A dichotomous relation is recorded as either the
presence or absence of a tie between two entities in the set. Meanwhile, a valued
relation records not only the existence of a relation but also the intensity or frequency
of the relation (Wasserman and Faust, 1994). An example of a dichotomous relation
is public safety agency A's provision of services enjoyed by business B. Since a
public good is by definition non-rival, use or non-use is the relevant measure (rather
than quantity used.) An example of a valued directional relation is the dollar value of
exports recorded as being shipped from country A to country B.

Hertog, Leyten, Limpens and Whalley (1999) define three components for
linkages between nodes. These are supplier linkages, customer linkages and
knowledge producing agents linkages.

Kilkenny and Nabarate (2000) use money, information and support
components while defining linkage ina study that was made in the social network
analysis of a town in US.

Alex Hoen (2001) defines relations in two parts as production and innovative
efforts linkages. Hagedoornand and Duysters (2002) defined the strategic technology
alliances between companies as the measure of ties in a study made on computer
industry network in order to decide whether a link is available or not.

In this study, we prefer to use a linkage definition similar to Hoen's (2001).
Linkage definition ofHertog, Leyten, Limpens and Whalley (1999) is very similar to
Hoen' s. Only difference is Hertog, Leyten, Limpens and Whalley define supplier and
customer relations instead of production linkages.

Kilkenny and Nabarate's (2000) classification has one more component, which
is "support". Since they give importance to social side of the network, they consider

the "support" as a main component of the linkage; however, we will not use
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"support" as a linkage component in our study since we are not dealing with the
support side of the members such as church in detail. We examined the
organizational support component in the innovative effort component of the linkage
construct.

In the survey, questions 1 through 13 and 19 are related to define the
production linkages, wheras questions 9,15,16,17,18,20,21 and 22 are related to
innovative efforts (See Appendices 1 and 2).

4.5 Sample
4.5.1.Sampling method

While applying the survey, snowball sampling method is used. The snowball
sample is a judgment sample@udgment samples are often called purposive samples;
the sample elements are handpicked because it is expected that they can serve the
research purpose. Most typically, the sample elements are selected because it i
believed that they are representative of population of interest (Churchill and Iacubbi,
2002).

Snowball method beginstith a focal actor or set of actors. Each of these actors
is asked to name some or all of their ties to other actors. Then, all the actors named
(who were not part of the original list) are tracked down and asked for some or all of
their ties. The process continues until no new actors are identified, or until we decide
to stop (usually for reasons of time and resources, or because the new actors being
named are very marginal to the group we are trying to study) (Hanneman, 1998).

In snowball sampling, sample relies on the researcher's ability to locate an
initial set of respondents with the desired characteristics. These individuals are then
used as informants to identify others with the desired characteristics. Those mitially

asked to participate would also be asked for names of others whose cooperation
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would be solicited. Thus, the sample "snowballs" by getting larger as participants
identify still other possible respondents (Churchill and Iacubbi, 2002).

%ere are two major potential limitations and weaknesses of snowball
sampling methods. First, actors who are not connected (i.. "isolates"”) are not located
by this method. The presence and numbers of isolates can be a very important feature
of populations for some analytic purposes. The snowball method may tend to
overstate the "connectedness" and "solidarity” of populations of actors. Second, there
is no guaranteed way of finding all of the connected individuals in the population.
Where does one start the snowball rolling? Ifwe start in the wrong place or places,
we may miss whole sub-sets of actors who are connected — but not attached to our
starting points (Hanneman, 1998).

Hanneman (1998) describes the first problem as nodes with no connections to
cluster members are not our concem so that it is not a problem for our analysis.

Our proposition to overcome second problem is to start with potential
candidate nodes that are competitor to each other. 1f we choose main competitors in
the cluster for the starting points, they will direct us to other players as well.
4.5.2.Boundry Definition

While deciding about the boundary of a cluster we are analyzing whether a
member will be decided to be included into cluster or not. For doing this, two criteria
will be used. These are geographical and methodological boundaries.

Geographical boundary decision of the cluster is not so difficult in our cases.
Expert opinion is used for deciding geographical boundary of a cluster. Some experts
from the related sectors were invited to define the geographical boundary of the
cluster. Generally, in the second round, they agreed on geographical boundaries.

Since we used snowball sampling method while selecting the nodes of the
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cluster, we asked top five nodes for each linkage question. Therefore, we set
threshold level as five for each different type linkage among nodes of the cluster.
Five is selected because it is not difficult for cluster members to tell top five contacts
easily without looking company documents. Also our pretest showed five links are
sufficient to map a network in a specified region.

4.6. Assumptions

While desining and applying our model, we have some assumptions. These
assumptions were made in order to make our study applicable. Besides due to
resource constraints, these assumptions provided us shortcuts in our study. By
making assumptions, obviously we became a little bit far from the truth; however, in
order to conclude n the study we have to make these assuptions.

First assumption we made is about linkages among the cluster members. We
assumed that linkages due to production and knowledge flow relations have same
effect while a mapping a cluster. Besides we assume that the components of
production linkage such as raw material supplier firms, energy supplier firms,
etc.have same weight in the mapping process.

Second assumption we made is regarding to measuring the size of the firm. We
assume that number of employee and revenue 1s the variables in order to measure
size of a firm.

Third assumption we use is about the measurement of the competitive
advantage of the firm. We assume that size and age of a firm can be a sign of the
competitive power of a firm. If a firm has competitive advantage it should live long
so that it has to be older . Similarly a firm size can be larger if it has the potentialof
using more resources which is a trust to that firm; again it can be tought a sign of

competitive powet.
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5. Analyses and Results on Application of Model

Asthe output of the model, it identifies a network. It has nodes and links.
Therefore, it is natural that we applied networking methodology while we were
designing our research. According to Knoke and Kuklinski ( 1982) four elements of a
research design shape the measurement and analysis strategies available to a
researcher in network analysis: the choice of sampling units, the form of relations,
the relational content, and the level of data analysis, We decided on sampling sectors
with respect to trade data analysis (Porter, 1990b). Then clusters were selected
considering resource constraints to make a survey study. Form of relations is decided
with the help of our linkage construct. The relational content will be the outcome of
the application of the survey. Finally, we will use network analysis in order to
analyze the findings.
5.1.Application of Model
5.1.1.Sample Selection

For the application of the model, unfortunately we had resource constraint.
Therefore, we tried to find samples that represent microclusters and permit our
mathematical and statistical analysis for the model that we developed at the same
time by using minimum resource level. Besides, we aimed to analyze the
microclusters that are important for Turkey so that the outputs of our analysis can be
used for related sides (managers, entrepreneurs, government officials, credit
departments of banks, etc.).

We had to select sample from two different sectors at least. This was necessary
to make cluster comparisons of different sectors. Moreover, for making the same
sector cluster comparison we need at least two same sector clusters samples. As a

result, we need at least three cluster samples from two same and one from different
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sectors. By selecting, these three cluster samples, we have the chance of utilizing our
resources efficiently while giving opportunity to test all opportunities of the model.

After deciding on the sample clusters number, we decided about the sectors
that we choose. For doing this, we thought that we could choose top two foreign
exchange earning sectors of Turkey (due to resource constraint, we could not afford
to work in different country from Turkey). According to Porter, we should see
cluster(s) if a sector has the power of earning foreign exchange (Porter, 1998). These
two sectors are textile and tourism obviously for Turkey. By the way, Turkey has the
highest foreign export earning ratios in the related global market as well.

Next step was finding possible places of textile and tourism microclusters in
Turkey. We prefer to find these clusters from Istanbul in order to benefit from
loactional advanatage. After this stage, we asked experts from textile and tourism
sectors for the possible microcluster locations. From the possible alternatives, we
decided that Sultanahmet and Taksim tourism clusters and Bayrampa a flat knitting
cluster are the most appropriate clusters that we can work on them. Information from
sector experts show that sample sizes of these clusters are around:

Bayrampa a: 1000 members

Sultanahmet: 700 members

Taksim: 1500 members

While thinking these cluster sizes all members of the cluster considers that
means members in the valus system considered. For example, restaurants, hotels,
travel agencies, transportation companies, tourism schools, etc. are included for
tourism cluster.

S.1.2.Application

A survey was applied to three different micro clusters. These are Sultanahmet
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tourism, Taksim tourism and Bayrampag§a flat knitting clusters. The reason for these
applications is to show the comparability of two similar clusters. Thus, we are
planning to show that our model will provide a base for cluster comparisons. We are
planning to compare Sultanahmet tourism cluster map that was developed by using
case study method by CAT and our output in order to test the validity of the model.
Besides, outputs of Sultanahmet and Taksim were compared with Bayrampa§a as
well. This will be the first attempt in the world to compare two different sector
clusters.

By using snowball sampling method, survey was applied to potential nodes of
the cluster firstly; then analysis of the first contacts addressed next few members to
be surveyed. This recursive process continued until the cluster boundary nodes were
reached. We understood whether we reach the boundary if we reach the first or last
unit of the value chain or ifwe get the same nodes compared with the previous steps.
S.2.Analysis

We used two kinds of analysis in order to analyze the data collected. These are
mathematical and statistical approaches. We used mathematical analysis tools for the
deterministic sides of the clusters. Mainly UCINET and PAJEK software programs
developed for social network analysis were used. UCINET and PAJEK are
developed for social network analysis. We generally use PAJEK for graphical
outputs and UCINET for statistical outputs. For the stochastic side of the analysis,
we used statistical analysis methods using SPSS software.

5.2.1. Mathematical Analysis
52.1.1.Data Revision
Some nodes have no linkages with other firms in clusters. These are isolated

ones. We omitted these nodes for the rest of our analysis because of the snowball
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sampling methodology. These firms have been surveyed because of rivalry input
from other cluster firms. There are only three firms omitted due to this reason from
Bayrampa a cluster. Moreover one firm from Taksim cluster omitted for the same
reason.
3.2.1.2 Overall Structures of Clusters
5.2.1.2.1.Cluster Size

We used snowball sampling method and used "5" as threshold level. As a
result, following cluster sizes occurred in the study:

Bayrampa a: 72

Sultanahmet: 44

Taksim: 63

These members can be seen in appendix. 3
5.2.1.2.2. Cluster Adjacency Matrices

Cluster adjacency matrices are designed from the outputs of surveys. In these
matrices, iflinkage between two nodes are available, "1" is assigned to related cell
otherwise "O"is assigned. Adjacency matrices can be seen in Appendix 4.
5.2.1.23. Cluster Densities

The density of a directed graphqs calculated as the number of arcs, L, divided

by the possible number of arcs. The density, , is:

_ L
g(g-1)
Where g is the number of nodes in the graph. We calculated densities of

clusters by using UCINET software. The outputs of calculations are in Appendix.5.
As it can be seen from Table 5.1, densities of the clusters are too low. This
shows that all three clusters' members do not have dense linkages among others.

According to Porter, this is a sign of undeveloped cluster. Among these three



68

clusters, Bayrampa a is the densest one. Taksim and Sultanahmet tourism cluster
densities are 0 07 32 and 0.0 449 respectively. Density of Taksim cluster is much
more higher than Sultanahmet tourism cluster. Therefore, according to Porter we can
say that Taksim tourism cluster has a sign of more developed cluster compared to

Sultanahmet tourism cluster according to network density analysis.

Table 5.1 Cluster Densities

! Clusters Density
Bayrampa a: 0.0797
Taksim 0.0732
Sultanahmet 0.0449

5.2.1.24. Reachability and Connectivity Analysis
Table 5.2.Distribution of ties for the Bayrampa9a,
Sultanahmet and Taksim Cluster Members

Bayrampa a
Distribution of Ties

Freq Pet (o)
1 Absent 4318.000 92.029
2 Weak 374.000 7.971
3 Strong 0.000 0.000

Sultanahmet
Distribution of Ties

—— . ——— — P —

1 Absent 1807.000 95.507

2 Weak 85.000 4.493
3 Strong 0.000 0.000
Taksim

Distribution of Ties

1 Absent 3505.000 92.676
2 Weak 277.000 7.324
3 Strong 0.000 0.000
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(3
In a diagraph, ifthere is a directed path from R to nj , then node nj is

reachable from node i .In Appendix. 6,reachability analysis of cluster members

calculated by UCINET can be seen. Since we omitted isolated nodes, all members of
the clusters are reachable.

In Appendix 7,connectedness analysis of cluster members were made by using
UCINET. Results shows that all three clusters are mainly connected with weak ties.
5.2.1.2.5.Geodesic Distances of Cluster Members

The%eodesic distance between a pair of nodes in a graph is the length of a
shortest path between the two nodes, and the basis for defining the diameter of the
graph. The diameter of a graph is the largest geodesic distance in the (connected)
network between any pair of nodes. Number of geodesic paths bétween pairs of
points was calculated by UCINET (see Appendix 9). The outputs of these
calculations will be used for centrality calculations of the cluster members.

Diameters of the three clusters are calculated by PAJEK software. With respect

to PAJEK outputs (Appendix 10), diameters can be seen in Table 5.3.

Table 5.3 Cluster diameters

Clusters Longest Path Diameter

Bayrampa a From AKAL IPLIK (4) to 5
RETKO (54)

Sultanahmet From ADVENTURE 9
TOURS (2) to IBRAHIM
PASA OTELI (21).

Taksim From ASYA TUR ()b 6
GOLDENAGE HOTEL 1(i8)

5.2.1.2.6. Cluster Maps

Visual maps ofBayrampa a (Figure 5.1), Sultanahmet (Figure 5.2) and Taksim
(Figure 5.3) clusters are obtained by PAJEK software. The placement of nodes was

made randomly by PAJEK. Then we organized the members in such a way that
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center members are placed at the center of the map. In theses maps, numbers
correspon to the cluster members listed in Appendix 3.

PAJEK software provides another algorithm, which is circular, for drawing
networks. We also draw three cluster maps by using circular algorithm. These

drawings can be seen in Appendix.1 8.

Figure 5.1 Bayrampa a Cluster Map
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Figure 5.2 Sultanahmet Cluster Map

Figure 5.3 Taksim Cluster Map

\F A

s
F

53



72

5.2.1.3. Centrality and Prestige
5.2.1.3.1.Degrees of Cluster Members

By the help of UCINET, we calculated the indegree and outdegree of cluster
members for three clusters we examined (Appendix 8). UCINET output also gives
the normalized indegree and outdegree values. Normalized values are very useful for
cluster comparisons in statistical analysis.
Table 5.4 Normalized Indegree and Outdegree Values of

Bayrampa a, Sultanahmet and Taksim Clusters(Top five
members)

Bayrampa9a

NrmOQutDeg NrminDeg
DALTEKS 48.529 51.471
TRISAD 36.765 36.765
MARMARA TPLIK 23.529 13.235
ALMAR 20.588 17.647
SARAC ORME 17.647 19.118
Sultanahmet

NrmQutDeg NrminDeg
RAMI RESTAURANT 13953 4.651
LESARTSTURCS 13.953 30.233
SARNIC HOTEL 11. 628 11. 628
DOYDOY 0.302 0.000
MAGNIFICIENT 0.302 11. 628
Taksim

NrmQOutDeg NrminDeg
SHE TOUR 29.508 32.787
PLAN TOUR 24.590 22.951
CEYLAN INTER. 19.672 18.033
ELITE HOTEL 16.393 4918
ERESIN TAXIM 16.393 11.475

As it can be seen from the Table 5.4., Bayrampa a cluster members have the
highest indegree and outdegree values compared to Taksim and Sultanahmet clusters
for the top five members. Similarly, members of Taksim cluster have higher indegree
and outdegree values compared to Sultanahmet tourism cluster.

We defined our model in section 4.1.1. In the model, cluster members are
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classified into three types. These are supplier, customer and medium members.

A member is:

Supplier if indegree= Oand outdegree>0

Medium (Supplier and Customer) ifindegree>0 and outdegree>0

Customer if indegree>0O and outdegree= O

From the above definition, we found supplier, medium and customer type
members (See Table 5.5). Medium type members can be seen in Appendix 8 which

have positive indegree and outdegree values at the same time,

Table 5.5 Supplier and Customer type members

"Clusters Supplier Type Customer Type
Members Members
Bayrampa9a ORSUNLER ORME RETKO
Sultanahmet DOYDOY, SDC, ORIENT HOSTEL,

ISTANBUL HOSTEL, FOUR SEASON,

AND OTELI, IBRAHIM PASA

BAZAARG66, 7Z&B, OTELL FEZ

ARARAT HOTEL, TRAVEL, ORIENT

SAFRAN HALI, HOUSE

ADVENTURE TOURS,

MARCO POLO,

SULTANAHMET

SARAYI, HOTEL

PIER LOTI

[ Taksim HOTEL LA VILLA, SOFRA LONDON

POLO HOTELS, EZOP | REST,LION HOTEL,

TRAVEL, VARDAR GOLDENAGE HOTEL

HOTEL, VIKING, 1,CRYSTAL HOTEL,

EXPRESS OTO KIRLM | ERGUVAN,
GOLDENAGE HOTEL
2 TAKSIM GONEN
HOTEL., EKIN
YAZIM, YENISEHIR
PALAS

5.2.1.3.2.Closeness

Closeness is a way of looking atthe centrality of the members in a network.
Closeness values for each node inthree clusters were calculated by UCINET (see
Appendix 11). Asitcanbe seen from Table 5.6, standardized closeness figures are

muchhigherin Bayrampa a cluster compared to two tourism clusters for the top five
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members. Besides, Sultanahmet and Taksim clusters' top five members have very

similar closeness values.

Table 5.6 Closeness Values of Bayrampa a, Sultanahmet and

Taksim Clusters

Bayrampaljla
DALTEKS

TRI SAD

SIVA TRIKO

NIT ORME

EROL TRIKO
Sultanahmet
FENER
AVICENNA HOTEL
KUMKAPI DERNEGI
ORIENT HOUSE
LESARTSTURCS
Taksim

SOFRA LONDON
ERGUVAN

EKIN YAZIM
SULTANA'S

SHE TOUR

5.2.1.3.3. Betweenness

inCloseness
38.636
35.602
33.498
32.850
32.536
inCloseness
9.954

9.227

9.227

8.022

6.858
inCloseness
9.652

9.652

9.621

9.342

9.327

(Top five members)

outCloseness
37.363
34.872
33.663
27.869
32.850
OutCloseness
2.381

2.380

2.380

2.273

4.555
outCloseness
1.613

1.613

1.613

11.317
12.708

Betweenness values for each node in three clusters were calculated by

UCINET (see Appendix 12). Betweenness values show the centrality of a member n

a cluster. As it can be seen from Table 5.7, DALTEKS have the higher betweenness

measure. SHE TOUR in Taksim and LLES ARTS TURCS in Sultanahmet are also

having highest betweenness values in their clusters. Therefore, we can see these

firms as the center firms of three clusters relatively with respect to betweenness

analysis.
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Table 5.7 Betweenness Values of Bayrampa a, Sultanahmet
and Taksim Clusters( Top five members)

Bayrampal?a Betweenness nBetweenness
DALTEKS 1. 661. 294 36.464
TRISAD 938 .111 20.591
SARAC CRE 400.040 8.781
MARtvIARA IPLIK 329.379 7.230
SIVA TRIKO 275.331 6.043

Sultanahmet Betweenness nBetweenness
LESARTSTURCS 387.786 21.472
MAGNIFICIENT 226.140 12.522
SARNIC HOTEL 201.498 11.157
ASKIN HOTEL 149.250 8.264
PETROL HOTEL 147.000 8.140

Taksim Betweenness nBetweenness
SHE TOUR 970.146 26.507
DIVAN HOTEL 414.260 11. 319
PLAN TOUR 390.774 10.677
SULTANA'S 317.220 8.667
CEYLAN INTER. 315.230 8.613

5.2.14. Sub-groups in Clusters
5.2.14.1.Cliques

A%lique in a graph is a maximal complete subgraph of three or more nodes. It
consists of a subset of nodes, all of which are adjacent to each other and there are no
other nodes that are also adjacent to all of the members of the clique. By using
UCINET, we find all the cliques in three clusters (see Appendix 13).
Bayrampa$a cluster has 92 different cliques. Biggest clique has 4 member.
Sultanahmet cluster has 10different cliques. Biggest clique has 3 member.
Taksim cluster has 64 different cliques. Biggest clique has 5 member. From these
outputs, we can say that Taksim cluster members are working together with 3 to 5
members subgroups. However, it is not the case in Sultanahmet cluster compared to

Taksim. This can be seen as the sign of inter cluster study is higher in Taksim

cluster.
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5.2.1.4.2. Core-Periphery Analysis

Core-Periphery algorithm of UCINET software seeks to find the minima
(maxima) of the cost function. It tries to divide the cluster members into two groups
as core and periphery.

Table 5.8.Density Matrices of Core-Periphery Analysis of
Bayrampa a, Sultanahmet and Taksirn Clusters

Bayrampa89a Density matrix
1 2

— v —— — — gy ——

1 0.194 0.093
2 0.088 0.019

Sultanahmet Density matrix
1 2

1 0.181 0.049
2 0.084 0.007

Taksim Density matrix
1 2

1 0.207 0.090
2 0.078 0.020

As the result of this analysis, core and periphery densities are given in Table
5.8.In this table, (1, 1)is the density of core subgroup and (2,2) is the density of

periphery subgroup.
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Table 5.9.Core Nodes of Bayrampa a, Sultanahmet and

Taksim Clusters

| Core members of

Core members of

Core members of

{ Bayrampa a Sultanahmet Taksim cluster

| cluster cluster

. TRISAD ACCURA LAMARTINE HOTEL
BIR-B TRIKO LESARTSTURCS ELLAN HOTEL
AGUL MAGNIFICIENT CEYLAN INTER.
AKAL A IK DOYDOY GRACE HOTEL
AKTIF RAMIRESTAURANT SHE TOUR
ALMAR ARENA HOTEL GRAND STAR HOTEL
MERKEZ SARNIC HOTEL DORINT PARK PLAZA
EMEK TRIKO KYBELE FERONYA HOTEL
EMRE PETROL HOTEL KEBAN HOTEL
YON (7Bl ELITE HOTEL
BO-DE AYASOFY A PANSIYON, ERESIN TAXIM
TURKSEVEN IPLIK SAGID VASCO
DALTEKS IBRAHIM PASA OTELI KERVANSARAY HOTEL
MARMARA IPLIK RICHMOND HOTEL
GUNAY TEKSTIL HYATT REGENCY
CETIN MARBLE HOTEL
OZTUNC PLAN TOUR
SARAC ORME NIPPON HOTEL
EROL TRIKO INKA HOTEL
NARIN TRIKO
SIVA TRIKO
SEVILEN TRIKO
DOGUS ORME
GUZEL IPEK TRIKO

5.2.1.5. Rivalry Analysis

Rivalry data is vital where a cluster analysis is being made. Without looking

the competitor firms and their position inthe cluster itis not healthy to comment on

that specific cluster. Competitor matrices, canbe seenin Appendix 17, which show

the competitors of firms in Bayrampa a, Sultanahmet and Taksim clusters.

When we analyze the competitor structures of three clusters (Table 5.10,5.11

and 5.12), we see that competitor relation is the highest in Taksim cluster. The ratio

of total rivalry pair to total cluster members is 1,25 in Taksim cluster. This ratio is

0,95 in Sultanahmet and 0,78 in Bayrampa a clusters. Sultanahmet firms donot have

so much competitor compared to Taksim firms (Table 5.11and Table 5.12).
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Table 5.10 Bayrampa a firms and their rivalry data

Members Number of Competitors

DERYA MAKINA
OZTUNC

SEVILEN TRIKO
SOGUTTRIKO
AGUL

ALMAR

AYGUN TRIKO
BIR-B TRIKO
COLAKTRIKO
DOGUS ORME
GUZEL IPEK TRIKO
HAZA TRIKO
MER-KA

OZOKAN

SEIR TRIKO

SIVA TRIKO
YONTRIKO

Total 38
Cluster Total 56
Coverage Ratio %68
Number of cluster members 72
'Total competitor link/number of member 0,78

NN NN NN N NN N N N N | WO LIy GO

Table 5.11 Sultanahmet firms and their rivalry data

Members Number of Competitors
COMMODORE TOUR
ARENA HOTEL
ARTEMIS HOTEL
ASKIN HOTEL
AVICENNA HOTEL
BLUE HOUSE
MAGNIFICIENT

MASAL

MEDUSA

ORIENT HOSTEL
RAMIRESTAURANT
SARNIC HOTEL
SENKRON
SULTANAHMET SARAYI
Z&B

Total 32
Cluster Total 42
‘Coverage Ratio %76
Number of cluster members 44
Total competitor link/number of member 0,95

N M| N N N N N MO M| N N N N VO]
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Table 5.12 Taksim firms and their rivalry data

Members Number of Competitors
ERESIN TAXIM

GRAND STAR HOTEL

THE MARMARA

CEYLAN INTER.

DIVAN HOTEL

ELITE HOTEL

FERO NYA HOTEL

HYATT REGENCY

KEBAN HOTEL

NIPPON HOTEL

RITZ CARLTON

SAVOY HOTEL

DORINT PARK PLAZA

ELAN HOTEL

HILTON HOTEL

PLAN TOUR

RIVA HOTEL

LAMARTINE HOTEL

RICHMOND HOTEL

Total

Cluster Total

Coverage Ratio % 89

Number of cluster members 63
otal competitor link/number of member, 1,25

N IS AR ENES EN R EA R R LTS ] =)

We seethat firmsinthe Taksimclusterhave highrivalry numbers compared to
other clusters. We can say that rivalry is fierce compared to Sultanahmet and

Bayrampa a clusters in Taksim,
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522. Statistical Analysis

For testing hypotheses related to tourism and textile clusters, SPSS computer
program was used. The non-metric variables that we used in tests are:

Cluster (1,2,3), CorePerihery (0,1)

and metric variables are:

Revenue, Age, Labor, TotalDegree, Indegree, Outdegree, Betweenness,
Incloseness, Qutcloseness

Asthey explained intheoretical framework, totaldegree, indegree, outdegree,
betweenness, incloseness and outcloseness are related to centrality level of amember
in a cluster. Therefore we use these variables while operationalizing the centrality of
a member.

We prefer to use correlation analysis, paired t-test and one way ANOV A with
F-test inorder to test the hypotheses with the given type of variables (Sharma, 1996).
Metric variables could not maintain the normality assumption statistically (Appendix
16); however, we examined the Q-Q plots and decided to continue without any

revision of the data.?

Hypotheses 1, 2, 3

Hl: Cluster members with higher number of employee in
Bayrampa9a have more links compared to other cluster

members

H2: Cluster members with higher revenue in Bayrampa9a

2 When we examined the skeweness and kurtosis values of these variables, all the metric
variables have positive kurtosis value except revenue. According to Sharma, kurtosis has a
bad effect on the power of a test statistic if kurtosis has negative value. We accepted visual
examination sufficient while continuing with our data without any transformation. Because
statistical tests are not sensitive for small sample numbers such as 40 and 70 observations;
however, they are sensitive for large numbers such as 1000 observatons (Hair, Anderson,
Tatham and Black, 1998)
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have more links compared to other cluster members
H3: Older cluster members in Bayrampa$a have more links
compared to other cluster members

For hypotheses 1,2 and 3, we try to test whether positive correlations are
available between labor(number of employees), revenue, ageand degree(relation
density) of the Bayrampa a cluster members.
Table 5.13.Pearson Correlation Coefficients for labor

number, revenue, age and degree in Bayrampa a Cluster
Members

Labor Number | Revenue Age
Degree -0,047 0,296 094
Sig. (2- 0,715 0071%* 0477
tailed)

*Correlation 18 significant at the 0, { level (2-tailed)
**Correlation is si, , ificant at the 0,05 level (2-tailed)
*#**(Correlation is significant at the 0,01 level (2-tailed)

As itcan be seen from Table 5.13 revenue and age positively correlated with
degree in Bayrampa a cluster; ifwe accept 90% confidence level we can say that
revenue is positively correlated with degree of membersin Bayrampa a cluster, For
labor and age, we cannot consider statistically acceptable correlations (see Appendix
16). Therefore, we conclude that higher linkage number members in Bayrampa a

cluster have higher revenue that is inline with ourexpectations.
Hypotheses 4, 5, 6

H4: Cluster members with higher number of employees in
Sultanahmet have more links compared to other cluster

members
HS: Cluster members with higher revenue in Sultanahmet
have more links compared to other cluster members

H6: Older cluster members in Sultanahmet have more links
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compared to other cluster members

For hypotheses 4, 5 and 6, we try to test whether positive correlations are
available between labor, revenue, age and degree of the Sultanahmet cluster
members.

Table 5.14.Pearson Correlation Coefficients for labor

number, revenue, age and degree in Sultanahmet Cluster
Members

Labor Number | Revenue Age
Degree 0067 -0,172 -0,156
Sig. (2- 0.680 0,371 0,330
tailed)

*Correlation'ls significant at the 0.1 level(2-falled)
**Correlation is significant at the 0,05 level(2-tailed)
*#*Correlation is significant at the 0,01 level(2-tailed)

Asitcan be seen from Table 5.14 labor, revenue and age are all negatively
correlated with degree in Sultanahmet cluster; therefore, we reject H4, HS and H6.
For labor, revenue and age, we cannot consider statistically acceptable positive
correlation (See Appendix 16). Therefore, we could not get positive feedback from
H4,HS and H6 hypotheses in accordance with our expectations. This can be due to
Sultanahmet cluster structure (ifwe look Sultanahmet cluster map, we see an

undeveloped cluster map).

Hypotheses 7, 8, 9

H7: Cluster members with higher number of employees in
Taksim have more links compared to other cluster members
HS8: Cluster members with higher revenue in Taksim have
more links compared to other cluster members
H9: Older cluster members in Taksim have more links
compared to other cluster members

For hypotheses 7,8 and 9, we try to test whether there are positive correlations

between labor, revenue, age and degree ofthe Taksim cluster members. Asitcanbe
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seen from Table 5.15 labor, revenue and age positively correlated with degree in
Taksim cluster; however evenin 90% confidence level we have to reject H7, H8 and
HO9 (See Appendix 16). For labor, revenue and age, we cannot consider statistically
acceptable positive correlation with degree. Although all correlation coefficients are
positive, we could not find statistically acceptable correlation in Taksim cluster
members about labor number, revenue and age characteristics.

Table 5.15.Pearson Correlation Coefficients for labor
number, revenue, age and degree in Taksim Cluster Members

Labor Revenue Age
Number
Degree 0,169 0,221 0,098
Sig. (2-tailed) 0,231 0,247 0,494

*Correlation'1s siginficant at the 0,1 level (2-tailed)
**Correlation is significant at the 0,05 level (2-tailed)
*++Correlation is significant at the 0,01 level (2-tailed)

Hypotheses 10,11, 12

HIO: Core and periphery members in Bayrampa9a cluster are
not similar In revenue, age and labor

Hil: Core and periphery members in Sultanahmet cluster
are not similar in revenue, age and labor

H12: Core and periphery members in Taksim cluster are not
similar In revenue, age and labor
One-way ANOVA canbe used in order to test the equality of means oftwo or

more groups. We compared the revenue, age and number of labor means of three
clusters for core and periphery firmsbyusing SPSS's one-way ANOV A withF-test

function.

Hypothesis 10

For 95% confidence interval, we can not accept revenue, age and labor values
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of the cluster members are statistically different for core and periphery firms m
Bayrampa a cluster (See Appendix.16). Because ofthis analysis, we can say that
there is not statistically acceptable difference for core and periphery firms for

revenue, age and labor number that is not inline with our expectations.

Hypothesis 11

For 95% confidence interval, revenue of the cluster members are statistically
different for core and periphery firms in Sultanahmet cluster (See Appendix 16).
Because of this analysis, we can say that there is a difference for core and periphery
firms for revenue. On the other hand, we cannot find statistically acceptable

differences for age and labor of core/periphery members that 1s not inline with our

guess.

Hypothesis 12

For 95% confidence interval, revenue, age and labor values of the cluster
members are not statistically different for core and periphery firms in Taksim cluster
(see appendix.16). This is also not inline with our expectaton. For three clusters, we
could not find statistically acceptable values for labor, revenue and age
characteristics of core and periphery firms. The reason behind that can be due to our
selection methodology. We used snowball sampling and this method gives us nearly
core firms ifwe think whole population. Therefore, HIO, H1 1 and HI2 outputs can

be rationalized.
Hypotheses 13, 14, 15, 16

HI13: Taksim and Sultanahmet cluster members have

different life spans

H14: Taksim and Sultanahmet cluster members have
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different revenue

HI5: Taksim and Sultanahmet cluster members have
different number of employees
H16: Members of Taksim cluster have more relation with
other cluster members than Sultanahmet cluster members
have

Independent sample t-test is used from SPSS for these hypotheses. We tested
the hypotheses 13, 14, 15 and 16 with independent sample t-test. With 95%
confidence interval we accepted all hypotheses (see Appendix 16). This means that
labor, age, revenue and totaldegree are statistically different for Taksim and

Sultanahmet tourism clusters.

Table 5.16 Sultanahmet(2) and taksim(3) cluster
statistics for comparison.

Group Statistics
Std. Std. Error
CLUSTER N Mean Deviation Mean

“HEVENUE - 29 1,83 750 141
3 32 3,09 734 ,130
FAGE 2 41 10,22 5,956 ,930
. 3 51 19,29 20,057 2,809
LABOR 2 40 23,30 35,155 5,559
3 52 136,04 317,312 44,003
[ TotalNrmDegree 2 44 8,98550 | 8,096228 1,220552
3 63 14,4157 11,8915 1,498187

As it can be seen from Table 5.16, Taksim cluster firms are older than
Sultanahmet firms. Average life is 19,29 for Taksim and 10,22 for Sultanahmet
clusters.Revenues of Taksim firms are greater than Sultanahmet firms and labor
numbers are much more higher in Taksim cluster. From these results, we can
conclude that Taksim tourismcluster has firms with larger revenue and labor size

and they are older than the firms in Sultanahmet tourism cluster. Because of these,
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the connections of Taksim firms should be denser compared to Sultanahmet firms
that are tested for Hypothesis 16. Because of the test, average member of Taksim
cluster have 14,2 link where it is 8 9 in Sultanahmet cluster, which is inline with our
hypothesis (Table 4 .16).
Hypotheses 17,18, 19,20: Bayrampaa versus Sultanahmet Cluster Comparison
H17: Bayrampa$a cluster has older members than
Sultanahmet cluster
HIB: Bayrampa$a cluster members have more revenue than
Sultanahmet cluster members
H19: Number of employees in Bayrampa$a cluster members
are more than Sultanahmet cluster members
H20: Members of Bayrampa$a cluster have more relations
with other members compared to Sultanahmet cluster
members

We could not accepted H1 7, 18,19 and accepted H20 . It 1s very interesting that
revenue, age and labor of cluster members in Bayrampa a and Sultanahmet clusters
are significantly similar; however totaldegree of cluster members in Bayrampa a
greater than Sultanahmet (see Table 5.17). This shows that Bayrampa a members are
much more linked to each other compared to Sultanahmet cluster members.
However, the revenue averages of these two clusters are the same. This can be a

result of the profit margin di:fferences for textile and tourism clusters.
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Table.5.17 Bayrampa a(l) and Sultanahmet(2) clusters
revenue, age, labor and degree statistics

Group Statistics

Std. Std. Error
CLUSTER N Mean Deviation Mean
REVENUE 1 38 .1,87 , 963 ,156
2 29 1,83 759 141
AGE 3— 86————+1-93 —&-SAer INVFES
2 41 10,22 5,956 930
L ABOR — 63 2122 043 5,355
5 40 23,30 35,155 5,559
{—TotathNrmbegree 1
44 8,98550 8,096228 1,200552

Hypotheses 21, 22, 23, 24

H21: BayrampaSa cluster has older members than Taksim

cluster
H22: Bayrampa$a cluster members have more revenue than
Taksim cluster members
H23: Number of employees in Bayrampa$a cluster members
are more than Taksim cluster members

H24: Members of Bayrampa$a cluster have more
relations with other members compared to Taksim cluster
members

We accepted H21, H22, H23, but rejected H24, Revenue, age and labor of
cluster members in Bayrampa a and Taksim clusters are significantly different;
bowever degrees of cluster members in Bayrampa a is statistically similar witb
Taksim cluster(Table 5.18). This shows that Bayrampa a and Taksim cluster
members are linked to each other in a similar way. However, Taksim members have
higher revenue and they are older than Bayrampa a members. Taksim firms' revenue

are higher than Bayrampa a firms although their links are similar.
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Table.5.18. Bayrampa a(l) and Taksim(3) clusters revenue,
age, labor and degree statistics

Group Statistics

Std. Std. Enor

CLUSTE N Mean Deviation Mean
" REVENU R 38 1,87 ,963 ,156
L 32 3,09 , 734 , 130
AGE I 60 11,93 8,340 1,077
_ N 3 51 19,29 20,057 2,809
FABLR 1 63 24,22 50,443 6,355
5 52 136, 04 317,312 44,003
[ Fotethimbegree 1 12 14,8081 15,0989 1,779426
3 63 14,415 7 11,8915 1,498187

Hypotheses 25, 26, 27

H25: Members of the clusters that higher number of
employees have more links with other cluster members
H26: Members of the clusters that have higher revenue
have more links with other cluster members
H27: Old members of the clusters have more links with
other cluster members
Asitcanbe seeninTable 5.19,there ispositive correlation between revenue,
age,laborand degree. However, onlyrevenueis statistically acceptable with 90%
confidence level. Therefore, revenue and linkage level is statistically positively

correlated as 1nline with our hypotheses.

Table 5.19.Correlations of degree Labor Age and Revenue
for the whole data:

Labor Revenue Age
Number
Degree 0,122 0,178 0089
Sig. 2-tailed) | 0,132 0,078%* 0,278

*Correlafion'ls s1gmficant at the 0, I level (2-tailed)
**Correlation is significant at the 0,05 level (2-tailed)
***Correlation is significant at the 0,0 Tlevel (2-tailed)
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Hypotheses 28, 29, 30

H28: Core and periphery members of Bayrampa9a, Taksim and
Sultanahmet clusters are not similar number of employees
H29: Core and periphery members of Bayrampa9a, Taksim and
Sultanahmet clusters are not similar in revenue
H30: Core and periphery members of Bayrampa9a, Taksim and
Sultanahmet clusters are not similar life spans

For all three hypotheses, withrespectto SPSS results we could not accept
hypotheses 28,29 and 30 (Tahle 5.20). Therefore, there isno statistically proven
differences hetween core and periphery members with respect to age,labor and
revenue with 95 % confidence interval. We could not find differences between core
and periphery firm characteristics that are not inline with our hypotheses.

Table.5.20 Revenue, age, labor statistics for all firms
with respect to core and periphery factor

Group Statistics

Std. Std. Error

CorePeriphry N Mean Deviation Mean
REVENOE 1 33 2,21 1,083 188
0 66 2,27 985 , 121
AGE | 41 11,80 7,672 1,198
0 111 14,73 15,165 1,439
[ LABOR T 41 37,44 78,023 12,185
0 114 70, 15 220,619 20,663

Hypotbeses 31, 32, 33, 34

H31: Core firms in Bayrampa9a, Taksim and Sultanahmet
cluster firms are similar in number of employees
H32: Core firms in Bayrampa9a, Taksim and Sultanahmet

cluster firms are similar in revenue

H33: Core firms in Bayrampa9a, Taksim and Sultanahmet
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cluster firms are similar life span
H34: Core firms in Bayrampa9a, Taksim and Sultanahmet
cluster firms are similar relation density

We reject H3 1 and H32 with 95% confidence level with respect to SPSS'
Oneway anovaw.ith F-testresults(Table.4.21). However, we accept H33 and H34
that is core firms are similar in life span and their connections numbers with other
firms. This shows that core firms have similar life and linkage characterstics even

though they are different in labor sizeand revenue.

Table.5.21 Revenue, age, labor statistics for all core
firms

ANQOVA
Sum of
Squares df Mean Square F Sig.
[TREVENUE “Beween Groups 13,45% p4 8,702 3,397 — 00T
Within Groups 24,051 30 ,802
Total 37,515 3z
AGE BEtween Groups 159,666 2 79,833 T,382 263 |
Within Groups 219477 38 57,757
Total 2354.44 40
TABOR “Between Groups 48518,9 2 — 24259459 4,728 015
Within Groups 194983 38 5131,136
Total 243502 40
| TotaiNmT Degree Betwaesn Groups 768,408 2 384,204 T.313 278
- Within Groups 15211,0 52 292 519
Total 16979,4 54

Hypotheses 35,36,37,38

H35: Periphery firms in Bayrampa$a, Taksim and
Sultanahmet cluster firms are similar in number of
employee

H36: Periphery firms in Bayrampa$a, Taksim and
Sultanahmet cluster firms are similar in revenue

H37: Periphery fims in Bayrampa$a, Taksim and
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Sultanahmet cluster firms are similar life span

H38: Periphery {firms in Bayrampa a, Taksim and

Sultanahmet cluster firms are similar relation density
Wereject H35,H36 H37 and H38 with 95% confidence level withrespectto

SPSS Oneway Anova with F-test results(Table.5.22). We can say that there isno

equality of periphery firms forrevenue, labor, age and degree characters. This shows

that we could not find any similarity of member characteristics in different clusters.

Table.5.22 Revenue, age, labor statistics for all
periphery firms

ANOVA
Sum of
Squares df Mean Square F Sig.
AGE — Between (3roups , ) 1778,019 5548 005 |
Within Groups 22941,9 108 212,425 .
Total 252979 110
LABOUR Between Groups 397911 2 198955,620 4,328 015
Within Groups 5,E+06 111 45965,128
Total 6,E+06 113
TotalNrmDegree  Between Groups | 375,937 2 187,968 3,972 ,021
Within Groups 5725,41 121 47,317
Total 6101,35 123
REVENUE Between Groups 22,773 2 11,386 17,792 ,000
Within Groups 40,318 63 ,640
Total 63,091 65
Hypothesis 3

H39: Cluster members with higher betweenness values have

more links with other firms

As it can be seen from Table 5.23, there is statistically acceptable correlation
between degree and betwenness of the core cluster members which is inline with our
hypothesis. Therefore we conclude that cluster members which have higher
centrality(betweenness)value have more linkages with other cluster members for all

three clusters we examined.
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Table 5.23. Correlation table for betweenness and degree
for core firms

Correlations
T nBetwe,Té;_ TotalNrm
— ness | Degree
nBetweenness Pearson Correlation I
Sig. (2-tailed) !
N 179
TotalNrmDegree Pearson Correlation 53¢ |
Sig. (2-tailed) ,000 .
N 179 ]

*_ Correlation is significant at the 0.01 level (2-tailed).

Hypotheses 40, 41

H40: Cluster members with higher incloseness values have
more links with other firms
H41: Cluster members with higher outcloseness values have
more links with other firms

Incloseness and outcloseness values of core members are positively correlated
with degrees of cluster members as it can be seen in Table 4 24 which is inline with
our hypotheses. This output shows that members thathave more incloseness value
have more linkages with other cluster members. Similarly, members with more

outcloseness members have more linkages with other cluster members.
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Table 5.24 Correlation table for incloseness,outcloseness
and degree

Correlations
TotalNrm
Degree | InCloseness | outCloseness
TotaINrmDegree Pearson Correlation ) 1 280" 294"
Sig. (2-tailed) N ' 000 000
InCloseness Pearson Correlation 179 179 179
Sig. (2-tailed) N 280" 1 909" |
outCloseness Pearson Correlation ,000 ' ,000
Sig. (2-tailed) N 179 179 179
294" 809" I
,000 ,000 ,
179 : 179 179

'% Correlation is significant at the 0.01 level (2-tailed).

5.3.Summary of Mathematical and Statistical Analyses

In section 5, we used mathematical and statistical analyses methods inorderto
analyze Bayrampa a, Sultanahmet and Taksim clusters. In mathematical analysis, we
draw the picture of these three clusters and then calculated necessary characteristics
of these three networks,

We saw that Bayrampa a clusteristhe densest one among these clusters. On
the otherhand, Sultanahmet cluster membershave the fewest links. This picture was
reflected in the statistical analysis as well: We could not find confirm our hypotheses
from Sultanahmet cluster. We think that this is due to Sultanahmet cluster's
underdeveloped structure.

Taksim tourism cluster is quite developed compared to Sultanahmet cluster.
Therefore, its characteristics are similar to Bayrampa a textile cluster.

Another analysis we focus on was aboutthe core and periphery members of the
clusters. Generally, we could not get clear differences for these two group members.

We think that the reason behind that is our sample selection method. Because of
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snowball sampling procedure, we chose the members in the highest linkage levels;
therefore, clear distinction among these members was difficult.

From the overall perspective of these three clusters, we see that there isa
developed textile cluster in Bayrampa a and a tourism cluster in Taksim; however,
Sultanahmet tourism cluster need to be developed. This can be an opportunity for
entrepreneurs. Besides, government can prepare a support program for Sultanahmet

cluster, which has big potential in tourism market.
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6. Conclusion and Implications

6.1. Conclusions

Cluster approach opened a new and unexplored area for the people who are
interested incompetitiveness of firms,sectors, regions and nations inthe lastdecade.
In this area, various studies should be made in order to explore the new field.
ldentification of cluster, cluster policies for increasing competitiveness, innovation
strategies for clusters, regional development policies with cluster approach are some
ofthe unexplored subfields under cluster title. If we think this new area asbuilding a
new wall in management house, this study aims to put abrick in the wall that will be
constructed for the management house.

Table 6.1 Comparisons between classical cluster
identification methods and Bulu's approach

Characteristics  |Case Study Approach{1/0 Approach Our Approach
Scale Micro, Meso, Macro Meso Micro
Cluster boundary Expert opinion With respect to SITC Regional boundary and

threshold point

Application level

Regional application is

Regional application is

Regional application is

possible not possible possible
Linkage definition Expert opinion Forecasted coefficients | Binary (0/1)
Reproducibility No Yes Yes

Inthis study, we improved Porter's value system model by adding competitor
and backlinkage components to his model. By doing this, improved model became a
network composed of nodes and links among these nodes. Thus, we are able to
handle such a model with the tools coming from mathematics discipline. We get the
graph theory from mathematics discipline and apply itto cluster approachinorderto

reach our goal. As it can be seen in the study, tools of graph theory fit the
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requirements of cluster approach perfectly. By doing this, we aim to show that
microclusters can be identified in quantitative way. Table 6.1 summarizes
comparison of the approach we introduced and classical approaches used for the
cluster identification available n literature.

While starting to this study, our aim was to introduce a quantitative tool in
order to define microclusters. We belive that we reached our goal by introducing the
cluster model in section 4.1. Besides, we applied our model to three different
microclusters in Turkey and showed that the model is working. Moreover, our model
makes network and statistical analysis techniques available for cluster analysis.
Therefore, we can say that researchers have a useful tool if they use our model while
starting microcluster analysis. Softwares such as UCINET and PAJEK prepared for
social network analysis will be very beneficial during the analysis stage and SPSS
will be helpful for the statistical analyses if our model will be used for the
identification of microclusters.

Another important conclusion our hypotheses supports that, firms with higher
relations with other cluster members have competitive advantage. This conclusion
can be tought as a contribution to cluster approach. Moreover our findings support
resource based theory since being in the center of the network provides a sustainable
competitive advantage. Also we can say that being inthe cluster decreases

transaction costs and provides competitive advantage to firms in the cluster.
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6.2 Implications

For implications of our study, following possibilities can be considered for
governments, researchers, managers, entrepreneurs and banks:

(1)Government:

a) Today cluster approach became one of the main agenda of governments for
increasing competitiveness of their nations. Therefore, importance of cluster
approach studies is increasing in today's competitive world. Within this perspective,
we believe that our study will be a starting point for Turkish govemnment in its future
development attempts. If our study can be enlarged throughout Turkey, we will know
all clusters in our country. Because of this, Turkish government will have very
valuable knowledge in order to increase these clusters competitiveness by applying
necessary policies with respect to data coming from cluster analyses so that Turkey's
competitiveness can be increase.

b) By defining a cluster we are introducing very important data for the service
of different players in economy. One of these players is govemment. Government
can use the information extracted from cluster identification studies for development
purposes, tax purposes, etc. If governments planning to give support to some specific
areas and some specific firms, cluster and their core firms (see section 5.2 .1.4.2) are
ideal candidates.

(ii) Managers: linkages are important for a company manager. If a company
has more links with its cluster companies (see center company in section 5.2 .1.3), it
will have competitive advantages. Therefore increasing the links with cluster firms
should be one of the company managers responsibility.

(iii) Entrepreneurs: to invest ina cluster is an advantageous one; because,

cluster firms have competitive advantage compared to non-cluster firms (Porter,
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1998). Therefore, it is natural for an entrepreneur to prefer to be in cluster while

deciding a new investment. Moreover, entrepreneurs will prefer to enter the part of
the value chain where competitiveness level is low. For deciding this,
competitiveness matrix (see section 5.2.1.5) will be very useful.

(iv) Researchers: cluster approach is quite new and it has various unexplored
areas. Therefore, many studies should be made. Fore example, microcluster map for
whole Turkey should be defined (I map only three of them). Cluster development
policies should be designed. Studies for increasing cluster innovativeness should be
researched.

(v) Banks: One of the main tasks of banks isto give credit to firms. While
doing this, banks want to be sure the credit will be paid back in time. Therefore, credit-
marketing departments of banks make various kinds of studies. We belive that cluster
maps will be very helpful to these people while rating firms credibility. For example,
firms ina cluster with no competitor can be ideal candidate for giving credit.
Because, these kinds of firms (e.g. Lesartsturcs in Sultanahmet cluster) have the

chance of making profits compared to a firm that is not a cluster member.
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6.3. Reliability and Validity of the Study

The model that we developed in this study is a quantitative one. Therefore,
reproducibility of same results for the same clusters will be obvious if we try to
define a cluster several time. Only obstacle for the reproducibility of the same result
can be realized if respondents from organizations gave different answers for the same
questions. If the respondents have the necessary knowledge about all organization,
this problem is overcome. For doing this, during our study, respondents got the help
of related departments when answering the questions.

The set of challenges that we must overcome to meet our goal of developing a
rational and quantitative method for defining microclusters are to define whether a
node is a member of the cluster or not, to operationlize a link, to determine where the
value chain starts and stops. Since these are areas that can be subjective, we can face
validity problems. In order to overcome these problems we followed the procedure
described below:

In order to decide whether a node is a member or not, we used snowball
sampling method with a treshold value of five. Snowball sampling also is used to
decide where the value chain starts and stops. For operationalization of the links,
different studies in the literature are examined, then the experts who have knowledge
about cluster studies are communicated. However, operationalization of a link may
create serious validity problems; since to define a link betwecn two firms as quite
subjective. Components such as frequency of the relation, type of the relation,
volume of the relation should be measured objectively. Since our aim was only do
decide whether a link is available or not between two firms/organizations, our work
was easier. By asking respondents to sort the organizations from the one that they

have relation mostly to lesser, we catch a kind of objectivity about the link
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definitions. However, for the researchers who want to decide the links more
confidently a scale can be developed in order to measure the level of the link. Due to
resource restrictions, this kind of study can be the subject of another study.

We compared the results of the study that we made in Sultanahmet cluster with
a study that was made in the same cluster by CAT by using case study approach. For
the CAT's study a qualitative method, case study, was used. Nearly twohundredfifty
members of the cluster were interviewed; then a cluster map was initiated. As the
result of the comparison of these two studies, we saw that our study gave the nearly
the same map with the previous one. Therefore, we can conclude that our model is

quite valid.
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6.4.Further Research

In this study, we introduce a new quantitative tool for identification and the
analysis of the microclusters. While doing this, we have some limitations. These are
about boundary and link definitions. We used expert opinion and defined the regional
boundaries together with threshold level while defining the boundary of a
microcluster. While analyzing links, we used a binary approach, which is very useful
during the research. We think that both of the approaches we used in this study need
to be further researched. For boundary definition, new mathematical approaches can
be good area for further research.

While using a binary approach, we lost most patt of the information related to
link; however, we choose this way due to resource constraints. We believe that a
more developed scale should be designed while defining the links between members
of the cluster and this issue needs to be further researched.

As the second part of this research, we applied our model in three important
microclusters of Turkey and showed the usefulness of model. We believe that the
outputs of analysis of from these three clusters will be very helpful; however, we
believe that all potential microclusters in Turkey should be identified urgently.
Besides, we believe that our model will be helpful to whole microclusters rescarchers

who need an identification tool.





