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1 INTRODUCTION
Ford and Redwood (2005) made a remarkable statement by stating that, there are no
new networks per se. Meaning, when a firm emerges it does so into an existing
network. In contrast, what if the firms found themselves in an unstructured and an
emerging network? We might assume that unstructured network is arguably one of
the most important challenges faced in an emerging network.
This study is based on exploring and understanding complex, emerging, and
unstructured network representations through visualization. At the moment, there is
no much literature that has addressed this topic in an in-depth way; this has offered
the motivation to study what is known at the moment, what we are not aware of and
what can be finally introduced based on the context of unstructured emerging
networks and megaproject that opens up business opportunities through collaboration
for SMEs. Proper representation of a company's competencies online is highly
significant for accurate evaluation in respect to a successful collaborative network.
A company is rooted in networks of continuing business and non-business
relationships, which both allows and limit its performance (Ritter et al., 2004).
Networks are highly important to entrepreneurs, strategists and marketers (Pitt et al.,
2006b). In the case of marketers, they are fascinated by the social networks in which
customers become part, mainly because they may determine how speedily
innovations spread through a market, marketers would desire to be attentive to the
networks in which customer company’s performance as nodes, and likewise to the
informal networks that exist within buying centers, so as to determine comparative
influence and the nature of roles (Pitt et al., 2006a). Coalitions are becoming
gradually important as fuel for improving economic performance and creating
competitive advantages (Dyer et al., 2008). Networking is vital for all small firms
but it is mainly important for small high-tech or new technology-based firms and
construction industries. These reasons seem to be related to these industries, that is,
the great level of improbability in technology, and the propinquity of technology
improvement in other organizations. These industries do not utilize management in
the usual sense. They have to create a network and establish networking activities,
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creating the significance of management in their network. The firm does not begin by
having stated obligations; consequently it makes the networking as action very vital.
In terms of networking, it is a type of unifying, wherein growing high tech firms
develop projects. It is difficult to comprehend these firms without their networks
(Moensted, 2007). Hence, no one communication, be it purchase, advice, sale,
delivery or payment can be comprehend without reference to the relationship of
which it is a part.
Equally, no one relationship can be understood without reference to the wider
network. Every firm benefits and acquires costs from the network in which it is
surrounded, likewise from investments and actions of all of the firms involved
(Håkansson and Ford, 2002). Scholars of entrepreneurship and marketers similarly
have noted that in several occasions’ entrepreneurial innovation emanate not mainly
from the improvement of new offerings or the identification of emerging markets,
but from the assembly of various divisions to a new entrepreneurial practice (Pitt et
al., 2006a). Consequently, strategic management and entrepreneurship scholars have
progressed afar fundamental influences to discover the significance of governance
mechanisms such as trust (e.g., Lorenzoni and Lipparini, 1999), and the significance
of resources and capabilities (e.g., Gulati, 1999), particularly those of customers and
suppliers (Afuah, 2000), for value creation. Baum, Calabrese, and Silverman (2000)
made an extensive research on a Canadian biotechnology industry and they
discovered that biotech start-ups can increase their efficiency by forming alliances
into networks that permit them to tap into the capabilities and information of their
alliance partners.
Additionally to give uninterrupted access to information, markets, and technologies
(Gulati et al., 2000), strategic networks gives the potential to share risk, create
economies of scale and scope (Katz and Shapiro, 1985; Shapiro and Varian, 1999),
disseminate knowledge, and ease learning (Anand and Khanna, 2000; Dyer and
Nobeoka, 2000; Dyer and Singh, 1998), and acquire the benefits that grow from
inter-reliant activities like workflow systems (Blankenburg Holm, Eriksson and
Johanson, 1999).
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In the field of entrepreneurship, two approaches to the study of opportunities have
emerged (Alvarez & Barney, 2007). All of these approaches embrace the hypothesis
that opportunities are made by exogenous shocks to established industries, to be
exploited by strangely observant persons or organizations (Kirzner, 1989; Shane,
2003). Shane (2003) identified it has as discovery opportunities. The newer,
approach embraces the hypothesis that opportunities are made endogenously by
entrepreneurs themselves via an acting method (Aldrich & Ruef, 2006).
Venkataraman, (2003) called it creation opportunities.
Possessing a profound understanding of the surrounding network of SMEs within an
online portal, identifying prominent players in the network, and identifying
entrepreneurial opportunities will help managers in setting suitable market strategies,
with partnerships development to attain growth and profitability. Due to the fact that
due to the emerging stage of the mega project context, also the network structures are
emerging and not ready, leaving several network links underdeveloped and
unstructured and leaving lots of “holes” to the network, this research investigates the
competencies of the prominent players within this online portal (lisaakauppaa.fi) by
mapping out the possibilities of a strategic network that could exist among these key
players for the realization of constructing a Nuclear power plant and then graphically
visualize the result for proper understanding. Instead of being a free agent capable of
developing and applying their strategy alone, each is reliant on others in order to act,
and each has to respond to or accommodate the goals and strategies of others.
Meaning, the simple notion of network thinking is, “no business is an island”
(Hakansson and Snehota, 1990, Ford et al., 2002).
The introductory chapter of the thesis starts by expatiating on the positioning of
research. The research background is then described, followed by description of the
target industry in this study. The succeeding section contains problem definition that
guides the reader to the research questions. Lastly, the structure of the thesis is
presented.
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1.1 Positioning of the research
The inspiration of this study was acquired from the online portal (lisaakauppaa.fi),
where diverse companies in Oulu region have been able to input their data, which
includes their capacities and competences in order to actualize the shared
opportunities surrounding the proposed Nuclear power plant construction to be
situated in Pyhäjoki.
In a nonconcrete form, a network is a structure in which a number of nodes are
interrelated to each other by specific threads. It was stated by Håkansson and Ford
(2002) that a multifaceted business market can be perceived as a network where
nodes are business units, that is to say, manufacturing and service firms and the
relationships between them are the threads. The threads and the nodes in the business
context possess their individual particular content. They are both ‘‘weighty’’ with
resources, knowledge and understanding in diverse forms. This weightiness is the
result of complex communications, adaptations and investments within and between
the companies over time. Alternatively, each business units, with its distinctive
human and technical resources is bound together with many others in a multiplicity
of diverse ways through its relationships.
In this research, network is seen as a set of actors together with some certain linkages
among the actors. The actor can possibly be a firm, an organization, research
institutes and even a university. The linkage tolerates a variety of collaborative forms
like joint manufacturing activities, outsourcing agreements, supplier-buyer
partnerships, distribution alliances, joint ventures and research and development
activities. These relationships have been stated as ‘strategic alliances’, ‘networks’ or
‘partnerships’, nonetheless they all define how the role of a closely integrated
hierarchy is displaced by ‘slackly coupled’ networks of organizational actors (Lin
and Zhang, 2005). During this study, the term network will be used to comprehend
various methods of collaboration in respect to lack of resources and emphasis will be
laid on the opportunities the firms are faced with that gives them the mandate of
connecting.
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According to Ritter and Thomas (1999), understanding the nature of networks entails
knowledge of both single relationships and a web of relationships. Network is called
a secondary function of a relationship and relationships are parts of networks
(Anderson et al. 1994, p. 3). Hammarkvist et al. (1983) made it known that a critical
mass in terms of quantity and quality of relationships is necessary before one can
actually discourse about a network, nonetheless defining and measuring this mass is
clearly very challenging. This will lead us to the discussion of the main drive of this
study, the goals of this research, objectives and the method that would be
implemented in order to realize the purpose of this study.
1.2 Purpose, objectives and goal of the research
To benefit from opportunities and manage challenges of an industry in a mega
project, it is highly important to recognize the network of involved actors and their
relationships deeply. This research aims to investigate the network of SMEs active in
this Nuclear Power plant project to be built in the town of Pyhäjoki, strategic
network that could exist in the online portal, same industry within this network and
similar competences that could lead to possible collaboration. Moreover, structural
holes analysis would be used to unveil the entrepreneurial opportunities surrounding
these emerging networks and the result would be graphically represented for proper
understanding. It is highly essential for strategists, SME managers, and business-tobusiness marketers to be extremely conscious of their surrounding environment in
order to make comprehensive decisions. Acquiring a comprehensive knowledge of
the surrounding network is highly essential for companies competing in Nuclear
Power Plant markets where much-hyped overactive competition has become a
reality. If they want to be or not, certainly, if they are conscious of it or not, these
companies will find themselves to be part of local and global networks (Pitt et al.,
2006b).
Numerous researches has been done on collaborative networks, structural holes and
network in general, but little or no research has been able to graphically visualize
institutional voids among an emerging network of SMEs presenting themselves on a
joint website for the purpose of a shared opportunities surrounding a mega project .
To be able deal with this phenomenon, the questions below need to be answered.
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How network visualization of structural holes can be used to explore opportunities
for collaboration within emerging networks?
In order to reveal the entrepreneurial opportunities that exist within these emerging
networks, the two profound questions below need to be answered
Who are the main actors within the network?
The very few early concept of an actor’s prominence within a network was examined
by Harary (1966), by using graph theory. He came up with the concept of status as a
measure of prominence of an individual in a firm or a group. Similarly, In terms of
centrality models, Freeman provided hypothetical perceptions about the differences
among, and the behavior of these measures. The outcome was an addition and
incorporation of the concept of centrality itself as an answer to previous inconsistent
outcomes. Relatively, Knoke and Burt (1983) wanted to distinguish between the
several concepts of centrality and status under the umbrella concept of prominence. It
was evident that Freeman’s centrality measures may perhaps inevitably be
understood as measuring prestige and for this reason he proposed another measure
for prestige. Consequently, it aided to incorporate centrality and prestige beneath the
concept of prominence. The same way centrality began from network theory as a
construct representing an actor’s prominence in its network, the construct of power
began from exchange theory Cook et al. (1983) demonstrating an actor’s dominance
within a network.
It is evident that several concepts indicating prominence emerged; nearly most of
them were disputed as substitutes for ego’s network advantage or resource access at
diverse levels of perception. Few of these measures were likewise considered under
other concepts and hence a hierarchy of concepts and measures is presently in
existent. This large amount of diverse measures of network advantage steered the
need for theory unification and as a result the comparatively current interest in social
capital as an umbrella concept (Adler and Kwon 2000). Furthermore, Burt (1987)
recommends that the diverse network measures concerning brokerage, contagion,
prominence and network closure mechanisms be considered under this more abstract
theory of social capital.
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Which areas will the possible collaboration come from?
A great amount of research projects in the area of collaboration are carried out
worldwide and an increasing amount of applied cases on diverse methods of
collaborative networks are being described. Therefore, this trend has to this point led
to a broad volume of empirical base knowledge that now necessitates to be leveraged
upon. Along with the identification of various obligatory apparatuses, tools, and the
main infrastructure functionalities, responsiveness is being put together and partly
studied, still in the old-fashioned collaborative organizations, concerning the
essential structure and operational rules, along with the behavioral patterns that
transpire. It is therefore pressing to combine and create the current knowledge,
making a thorough basis for the future study and improvement in this area.
Rothwell and Dodgson (1994) made an assertion that the rising use of networks by a
wider cross-section of technology-based industries reveals a catch-up by bigger
industries: it has been acknowledged for long that one of the main competitive leads
SMEs possess over big industries has been their tractability. Undeniably, the actual
accomplishment of the SME vis-a`-vis their bigger competitors may be owing to
their capability to exploit external networks in a more resourceful way. As a whole,
SMEs have astounded obstacles to growth owing to complete restrictions to
resources by the judicious use of collaboration (Van Dijk et al., 1997).
Extensive use of collaboration has aided the SME since; on the whole, big firms
pursue to partner with smaller firms so as to make use of their flexibility and
innovativeness. Nonetheless, all together, using external networks as a fundamental
part of the strategy of big firms has improved their flexibility, in so doing lessening
one of the main benefits that SMEs have possessed when competing alongside bigger
firms. To be precise, opportunities to collaborate with large firms are more
enormous, but the chance to compete magnificently against their bigger counterparts
is on a very low side (Narula, 2002).
Linden (2002) utilize the larger intricacy of societal difficulties, the blurring of intersectorial limitations and the organic nature of network relationships to create his
case. Authors have collected extensive list of the prospective benefits of inter-
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organizational collaboration, including its capability to tackle collective difficulties
more effectively, its prospective cost-savings, it’s prospective for organizational
learning, and the most of all, which is the higher quality service or final product that
may exist.
1.3 Methodology
This study is considered a descriptive research. 154 companies are represented in the
online portal (lisaakauppaa.fi), 49 of them would be analyzed, and they were singled
out according to their competencies and their labor force. Companies which did not
make it to this list are establishments that refused to represent themselves in an
understandable way, while substantial numbers of them are equally not closely
related to the said project. This study will use social network analysis techniques to
identify the most noticeable actors in the online portal database and the analysis
method of structural hole would be used to reveal the opportunities within the
network of these companies. Finally, gvisualize, a scientific visualization cloud
services would be used to present the result in a graphical form.
1.4 Structure of the research
The subsequent chapter of this thesis is structured along these lines. Chapter two
offers a review on network and resources acquisition literature, describes benefits
and risks of getting involved in network and resources acquisition, and likewise
clarifies IMP group approach toward business networks. Moreover, social network
theory and the theory of structural holes and earlier studies on collaborative network
are overviewed in the next chapter.
Chapter three explains the methodology used to investigate network and resource
acquisition that could exist in the mega project. It entails the research design and the
method utilized in collecting and organizing data on SMEs and their relationships.
Thereafter the approach for applying social network analysis techniques on the
gathered data, explicitly prominence analysis method, is described. Subsequently, the
method of determining structural holes in a network is clarified.
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The outcomes attained from applying the analysis on the network are mentioned in
chapter four. It explains the network pictures from diverse viewpoints along with a
detailed explanation of number and nature of collaboration. Results of eminence
analysis are discussed comprehensively and prominent actors in each network are
identified. Thereafter, the outcomes of structural hole analysis are stated and possible
entrepreneurial opportunities near prominent actors are identified.
The chapter five is concluded by providing answers to the research questions and
some managerial consequences. It likewise provides limitations of this study, validity
and reliability of it and finally guidelines for further future research.
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2. EARLIER STUDIES ON NETWORK AND COLLABORATION
Collaboration and strategic alliances networks have been researched upon in
numerous industries, such as the studies of (Ahuja, 2000) based on the international
chemicals industry, (Baum et al., 2003) based on bank syndicates, (Powell et al.,
2005) based on the biotech industry, (Riccaboni and Pammolli, 2002) which is on the
life sciences and ICT industry. The usage of SNA can be seen in some business
network research (Schilling and Phelps, 2007, Rank et al., 2006), and few scholars
added TSH to their analysis of alliance networks (Hagedoorn et al., 2006, McCarthy
et al., 2007, Pitt et al., 2006b, Pitt et al., 2006a).
The focus here is on Pitt et al. (2006b) study of alliance networks. In their paper they
studied the networks which the SMEs in the biotechnology industries in Australia
and Sweden fund themselves. They related the structures of networks in business-tobusiness markets in two nations, and display how these associations can increase
participants' effectiveness, and most importantly, their social capital with financial
returns in global markets.
Furthermore, they utilized one-mode business networks on the Internet that
comprises set of actors with directional ties. Hence, websites of Biotech SMEs were
taken as nodes and hyperlinks as ties among the nodes. Utilizing social network
analysis, prominent actors in the network were recognized. Therefore, structural hole
analysis was used to detect possible entrepreneurial prospects in the network. Going
through earlier collaboration and strategic alliance network studies gave an
opportunity to properly approach examining and identifying how network
visualization of structural holes can be used to explore opportunities for collaboration
within emerging networks.
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2.1 RBV and Network
Barney (1991; 1995) expresses that resource-based view (RBVs) of strategy, implies
firms with valuable, exceptional and unique resources have the prospect for attaining
superior performance. Resources are provided for company’s production processes
(Barney 1991) that are either knowledge-based or property-based (Miller and
Shamsie 1996). Property-based resources mainly imply tangible input resources,
while knowledge-based resources are the methods in which firms combine and
convert these tangible inputs (Galunic and Rodan 1998).
McEvily and Chakravarthy(2002) stated that Knowledge-based resources can be
mainly vital for providing sustainable competitive advantage as they are essentially
difficult to copy, consequently aiding sustainable differentiation. They likewise play
a crucial role in the company’s capability to be entrepreneurial (Galunic and
Eisenhardt 1994) and to increase performance (McGrath et al. 1996). From the
perspective of resource acquisition, the earlier resources include different dimensions
containing capital (Bygrave 1992), human resources (Cooper 1981; Dollinger 1995),
and physical resources (Dollinger 1995).
In respect to RBV theory, resource acquisition is a critical topic since resources with
value, exclusivity, inimitableness and non-substitutability can produce sustainable
competitive advantages and do have a great influence on performance (Foss 1996).
Furthermore, Zhang, Wong and Soh (2005) expressed that Resource acquisition is
divided into two dimensions: resource acquisition capability and resource acquisition
outcome. Resource acquisition capability is the ability to attain both tangible and
intangible valuable resources through companies or individuals. Resource acquisition
outcome emphases on the usability of the resources attained and on if these resources
can bring present or long-term competitive advantages. RBV study likewise proposes
that both the employees’ individual networks and the firm’s networks are the
essential resources of the firms. Observing this through transaction cost theory,
Jones, Hesterly, and Borgatti (1997) reflect a network will succeed because of the
environmental improbability and strong competition. Once improbability of product
demand, proprietorship of human resources, difficulty of tasks, and transaction rate
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between groups rise, the network will expose new advantages for the firm when
equated to the competence of the individual firm.
In the perspective of this research, the network offers a distinct structure for
connecting to the external, in order to get valuable information, resources, and social
support that allows the firm to recognize and make use of several opportunities.
Owing to its complexity, scholars split the network into numerous dimensions when
reviewing the connection between the network and other variables. Burt (1992) and
Zhao and Aram (1995), divided the network into two dimensions: the range of the
network and the strength of the network. Range, expressed as the amount of diversity
contained in a network, meaning the differences between contacts within a focal
actor’s network. Additionally, the measurement of breadth (range), SME networks
can likewise be characterized by a measurement of depth (intensity). Concentration
refers to the degree of the cooperating firms’ resources dedicated to the relationship,
in terms of the rate of contact and volume of resource exchanged.
Various scholars have concentrated on the consequences of the network on resource
acquisition (Leung et al. 2006; Zhang, Wong, and Soh 2005). Nonetheless, little has
been done to examine the effect of intensity and range of network on resource
acquisition. In this research, the successive connections between the network and
resource acquisition, in addition to resource acquisition, will be assessed.
2.1.1 Network and resources acquisition
To setup a network, time and energy is constantly needed, network at diverse stages
has an impact on resource acquisition of the firm differently. In the early stages, the
separate network of the entrepreneur is vital to the growth of the firm, though this
individual network is expressed within a limited range (Aldrich 1989). Nevertheless,
in the established stages, the administrative network is vital for the firm specifically
for its range and concentration. This research work utilizes the range and
concentration of a network to study its influence on the competence and outcome of
resources acquisition. The concept of network being the combination of time,
feeling, familiarity, and reciprocal services was stated by Granovetter (1973). A
distinctive connection subsists among the length, mutual feelings, benefits of
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reciprocal services, and closeness of a network to the overall networking
concentration.
Uzzi (1996) believes that the more acquainted the contacts are, the more trustworthy
the members become, which can decrease unethical activities and inspire resource
exchange between group members. Ahuja (2000) trusts that the nearer relationship
between members are, the quicker the speed of sharing resources would be, therefore
firms can obtain resources needed to increase the competence and efficiency of that
process. Gulati (1995)
Making use of networks permits firms to discover essential resources and increase
acquisition competence. Tsai and Ghoshal (1998) expressed that if the link between
members is closer, group members will possess mutual vision, which can ease the
interchange and combination of resources. Therefore the firms not only obtain
exceptional resources but likewise utilize the resources attained suitably to improve
acquisition competence and results. The features and classifications of the resources
attained through the network rest within the range of networking members. As range
signifies the diversity and amount of connections (Burt 1982; 1992), the wider the
external network is, the easier it is to gain entrance to resources. At that point the
firm can gain the resources based on demand (Burt 1992), which clarifies solid
resource acquisition competence. Also, the network possess the advantage of
decreasing the improbability of innovation (Dess and Starr 1992), improving
communication and interchange of resources (Larson 1991), and making the transfer
of knowledge and technology faster. As a result the network can enable the firm’s
capability to gain intangible resources rapidly. The main strategy of the firm is to
acquire resources required at the lowest cost and likewise a social network plays a
vital role in apprehending resources. Meaning, close and sparse networks can both
offer entrepreneurs with resources, but the volume provided by the former is greater
than that provided by the latter. The nearness and tightness of a network can alleviate
promising ventures. Mainly because of the enormous range of the network, the
volume and quality of the resources can be enriched, which can improve and spread
the competence of resource acquisition to gain sustainable competitive advantages.
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2.2 Theory on Networks
In a nonconcrete form, a network is a structure in which a number of nodes are
interrelated to each other by specific threads. It was stated by Håkansson and Ford
(2002) that a multifaceted business market can be perceived as a network where
nodes are business units, that is to say, manufacturing and service firms and the
relationships between them are the threads. The threads and the nodes in the business
context possess their individual particular content. They are both ‘‘weighty’’ with
resources, knowledge and understanding in diverse forms. This weightiness is the
result of complex communications, adaptations and investments within and between
the companies over time. Alternatively, each business units, with its distinctive
human and technical resources is bound together with many others in a multiplicity
of diverse ways through its relationships.
In this research, network is seen as a set of actors together with some certain linkages
among the actors. The actor can possibly be a firm, an organization, research
institutes and even a university. The linkage tolerates a variety of collaborative forms
like joint manufacturing activities, outsourcing agreements, supplier-buyer
partnerships, distribution alliances, joint ventures and research and development
activities. These relationships have been stated as ‘strategic alliances’, ‘networks’ or
‘partnerships’, nonetheless they all define how the role of a closely integrated
hierarchy is displaced by ‘slackly coupled’ networks of organizational actors (Lin
and Zhang, 2005). During this study, the term network will be used to comprehend
various methods of collaboration in respect to lack of resources and emphasis will be
laid on the action of connecting.
Network Background
Despite the fact the study of relationships and networks in business has a long
history, their role and significance in value creation and conveyance is the subject of
growing attention in the marketing and business literature (Ritter et al., 2004). A case
of this are the development of concepts of collaborative advantage; the role and
significance of cooperative strategies and alliances; collaboration and competitive
advantage (Wilkinson and Young, 2002); the improvement of the Industrial
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Marketing and Purchasing (IMP) Group1 and the markets-as-networks tradition; the
rise of relationship marketing in marketing management theory (Möller and Halinen,
1999); and advances in logistics and supply chain management (Ritter et al., 2004).
The duties of handling relationships and networks have been deliberated in many
ways in the literature, adopting a number of different concepts. Ritter et al. (2004)
have been able to structure these contributions to numerous stages of relationship and
network. These are shown in Figure 1.1; each dot represents a certain actor, which
could be a business unit, firm, person or any form of organization.

The first level is the single actor observed in isolation, somewhat comparable to most
resource-based theories of firms. Nevertheless as Ford et al. (2002) had stated, a firm
is not an island but is connected to other firms and organizations in significant ways
that require management responsiveness. The second level is that of the individual
dyad. This has been the concentration of several research attentions in the study of
buyer–seller relationships in business markets and distribution systems. However,
firms associated with relationship, are not secluded from each other but are
interrelated creating networks (Wilkinson and Young, 2002).
A form of connection among relationships centers on an individual actor or firm,
which is concurrently involved in a number of relationships. These establish an actor
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or firm’s relationship portfolio and the type of tasks involved in handling such a type
of relationships. The fourth level of management is the type of connected
relationships that the actor is not directly involved, for instance the indirect
connections among a firm and its supplier’s suppliers or customer’s customers. At
this juncture, the role of relationships as channels to other relationships becomes
vital, increasing to several kinds of indirect network tasks of relationships. The
strength of weak links as vital prospective channels to diverse types of actors and
knowledge becomes significant (Ritter et al., 2004).
The last level of management is that of the main network itself. In this place, the
concepts of network and network identity become significant. These take place as a
result of the collaborations taking place among actors in the network, from the
several micro-positions of actors, with relations among and within firms and other
kinds of organizations, business and non-business related relations (Ritter et al.,
2004). This study centers on the fifth level of network management since it targets to
identify the surrounding network within this online portal (lisaakauppaa) and
possible collaborative activities that can exist among them.
2.2.1 Main concepts in Network Theory
There are numerous significant concepts at the core of network study that are
essential to the discussion of social networks. This section offers descriptions of few
of these main concepts required for this research.
Actor
Social network analysis is desired to comprehend the linkages between social entities
and the effects of these connections. The social entities are expressed as actors.
Actors are separate individual, corporate, or combined social units. Instances of
actors are individuals in a group, departments inside an organization, and public
service agencies in a city (Wasserman and Faust, 1994).
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Relational Tie
Actors are connected to each other by social ties. The range and kind of ties can be
relatively broad. The describing feature of a tie is that it creates a connection among
a pair of actors. Various more mutual instances of ties engaged in network analysis
are: assessment of one individual by another (for instance communicated friendship,
liking, or respect), allocations of material resources (for instance business dealings,
lending or borrowing things), etc. (Wasserman and Faust, 1994).
Group
To a great degree, the authority of network analysis exists in the capability to model
the relationships between systems of actors. A system entails of ties between
members of certain group. A group is the assembly of the entire actors on which ties
are to be measured (Wasserman and Faust, 1994).
Relation
The assemblage of ties of a precise kind between members of a group is named a
relation. For instance, the set of relationships between couple of children in a class
room, or the regular formal diplomatic ties preserved by pairs of nations in the world,
are ties that describe relations. For every group of actors, numerous diverse relations
might be measured (Wasserman and Faust, 1994).
Social Network
After defining actor, group, and relation an explicit definition of social network will
now be given. A social network entails fixed set or sets of actors and the relation or
relations definite on them. The existence of interpersonal information is a serious and
essential feature of a social network (Wasserman and Faust, 1994).
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2.2.2 Modes of Network
Among all networks, the most common type is a one-mode network, as every actors
come from one set. A network data set comprising two groups of actors is known as
a two-mode network, to mirror the point that there exist two sets of actors. A twomode network data set comprises dimensions on which actors from one of the sets
have ties to actors in the rest set (Wasserman and Faust, 1994). Higher-modes social
networks are likewise expressed in social network research journals.
Positions in a Network
A network is an exceptional structural form that communicates firms to each other in
a certain arrangement based on their relationships with others. Every firm in a
network has an exclusive position in relative to the rest. A firm’s network position is
definite by the features or competencies of the firm’s relationships and the benefits
and responsibilities that comes from them (Ford et al., 2002). A firm’s network
position decides the prospects and limitations that it faces. A genuine comprehension
of these is a crucial initial to evolving and changing that network position.
Considering network position, determining and attaining change, are the core of
business marketing strategy (Ford et al., 2002).
Social Network Theory
Though the research of social networks had its roots in sociology (Granovetter, 1973;
cited by (Pitt et al., 2006b)), it has likewise become vital to both researchers and
experts in business disciplines for instance entrepreneurship, marketing, international
business and strategy (Pitt et al., 2006b). SNT claims that decision making is not
made autonomously rather in respect to the relationship an object has with added
objects in the network. This arrangement of objects and relationships permits
composite social networks to be modeled and offers a solid theoretical and
mathematical background for analyzing theories about social relationships and their
effects (Pitt et al., 2006b). Next segment describes social network and its
fundamental concepts.
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2.2.3 Direction of Networks
Directional ties in a network do have a source and a endpoint, for instance individual
X regards individual Y as a close associate, which does not automatically mean that
individual Y regards person X as a close associate as well. Non-directional ties have
no path, for instance, if individual X lives closer to individual Y, it automatically
indicates that individual Y lives closer individual X (Pitt et al., 2006a).
Centrality and Power
Every sociologist would approve that power is a principal property of social
structures. There is much less agreement about what power is, and how we can
define and study its causes and consequences (Hanneman and Riddle, 2005). This
section some of the main approaches that social network analysis has developed to
study power will be examined and the closely related concept of centrality.
Phases of Power
Every sociologist would approve that power is an essential property of social
structures. But on the other hand, there is far less agreement on what power is, and
how the causes and consequences can be defined and analyzed. In this section we
will look at certain the main methodologies that social network analysis has
established to study power, and the connected theory of centrality.
Degree
There is always a position advantage for actors who have extra ties to other actors.
As they have several ties, they may possess different ways to fulfil necessities, and
therefore they are less reliant on other actors. As they have several ties, they may
possess the opportunity to, and be able to request on additional resources of the
network as a whole. As they have several ties, they are frequently third parties and
dealers in exchanges between others, and are capable of profiting from this
brokerage. Therefore, a very modest, nonetheless frequently very effective measure
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of an actor's centrality and power prospective is their degree (Hanneman and Riddle,
2005).
In directionless data, actors vary from each other only in the numbers of connections
they possess. As for the directed data, yet, it can be significant to differentiate
centrality based on in-degree from centrality based on out-degree. If an actor obtains
numerous ties, they are frequently said to be noticeable, or possess high reputation.
Which means, many other actors pursue direct ties to them, and this may specify
their significance? Actors who possess remarkably high out-degree are actors who
are competent to exchange with several others, or make numerous others conscious
of their visions. Actors who exhibit high out-degree centrality are regularly said to be
dominant actors (Hanneman and Riddle, 2005).
Closeness
A fact remains that degree centrality measures might face criticisms since they only
take into account the direct ties that an actor has, relatively than indirect ties to all
others. One actor might be tied to a great amount of others, nonetheless those others
might be somewhat separated from the network as a whole. In a situation of such, the
actor could be quite central, but then again only in a local region (Hanneman and
Riddle, 2005).
The closeness centrality approaches give emphasis to the distance of an actor to
every other in the network (Hanneman and Riddle, 2005). Closeness measures the
level of nearness an actor has to all the other actors in the network. An actor is
central if it can rapidly interrelate with all others. The measure discovers actors with
the shortest communication paths to the others (Pitt et al., 2006a).
Betweenness
Betweenness centrality sights an actor as being in a preferential position to the level
that the actor falls on the paths among other sets of actors in the network. Explicitly,
the more individuals are depending on me to create connections with other
individuals, the more power I possess (Hanneman and Riddle, 2005).
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It will be said that this measure is significant mainly because ‘a point of relatively
low degree (centrality) could play a vital ‘intermediary’ part and thus be
appropriately central to the network. The betweenness of a point measures the degree
to which an agent can play the ‘broker’ or ‘gatekeeper’ with a prospective for control
above others’ (Scott, 1991; cited by (Pitt et al., 2006a)).
Eigenvector
When the need to find the most central actors arises, eigenvector approach is highly
required. (Meaning, individuals with the minimum farness from others) in relations
to the "global" or "overall" structure of the network, and to be less cautious to
patterns that are more "local" (Hanneman and Riddle, 2005). The Actors that possess
high eigenvector centralities are those which are linked to several other actors which
are, in turn, linked to several others. The thoughtful may recognize that this indicates
that the largest values will be achieved by actors in high-density substructures (Butts,
2007).
A firm with strategic network competences is anticipated to be capable of positioning
itself in such a way that it can attract information and learn from a range of
partnerships. In relations to social network theory this implies that a firm with wellbuilt specific network competences performs as a strategic player that has planned
itself in a central position among other firms. A firm with a central position like this,
in an inter-firm network is assumed to have facts about both the positioning of other
firms in the network and their information flows, which allows it to utilize its central
position to effectively select prospect associates (Freeman, 1977; Knoke and
Kuklinski, 1982; Wasserman and Faust, 1994). Additionally, a central network
position forms a firm’s status as experienced and expert partner that makes it an
attractive partner for other firms within the network (Brass, Butterfield and Skaggs,
1998; Powell, Kogut and Smith-Doerr, 1996).
As stated in this section, SNT gives a clearer illustration of the mechanisms and
structures that people use to gather power in social settings, which leads to the
correlated hypothesis of social capital (Pitt et al., 2006a). Liable to SNT is the theory
of structural holes which targets on elucidating ‘how firms performs when players
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have established relationships with others’ (Burt, 1992). Next segment offers a
review of theory of structural holes and connected concepts.
2.2.4 Receptivity of Network resources
Gulati, Lavie and Madhavan (2011) describe receptivity as the extent to which firm
can channel and leverage its available network resources through inter organizational
boundaries. Receptivity therefore captures the magnitude to which a firm can
recognize the prospective worth of the resources accessible to it. Little research has
studied the conditions that enable resource flows (Gupta & Govindarajan, 2000;
Knott, Bryce, & Posen, 2003; Lavie, 2006); greater number of them have put aside
the problem of how the network can deliver resources to its members. A firm’s
receptivity to network resources is dependent on first and foremost on the worth of
its links to partners. More trust allows flows of rich information and resources at the
concrete level (Gulati, 1995a).
Receptivity can likewise be enriched by increasing absorptive competence. This
competence includes learning and internalizing external resources (Cohen &
Levinthal, 1990; Lane et al., 2001), this allows the firm to channel network resources
to suitable users inside the firm or its network, and likewise to accumulate and
reserve such resources for future usage with slight loss of value. This absorptive
competence cannot be developed without making much effort. It is regularly fostered
in the path of employing complete organizational processes for evaluating,
categorizing, and internalizing external resources (Kale et al., 2002). In several cases
competitive diminuendos between the partners might in turn make it imperious for
the firm to learn and engage more rapidly from its partners (Khanna, Gulati, &
Nohria, 1998).
Overall, receptivity develops from processes and competences that cooperatively
shape the value of a firm’s ties and its capacity to leverage network resources, which
subsequently decide if the firm can actually access targeted network resources and fit
their value. The theory of receptivity is critical to explain why different firms
connect to the same partners and with access to the same network resources excerpt
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different benefits. IMP group approach assists in examining alliance networks which
offer both opportunities and limitations for any firm.
2.3 IMP Group Approach
A way of studying the content of a single relationship inside a network was
developed by Ford and colleagues (Ford et al., 2002):
Activity Links
A relationship can analytically link the inter-dependent undertakings done in a
supplier (seller) and a customer. It can comprise basic service or production
activities. It can likewise involve the activities that assist or regulate a production
process. It can likewise involve logistics or design (Ford et al., 2002).
Resource Ties
A relationship can likewise tie together resources in both of the firms. These
resources could be the products, service competences or facilities that are made
together over the relationship. The tie can be physical, for instance when a channel
connects the two firms but more usually it is the knowledge resources of the two
firms that are modified to each other (Ford et al., 2002).
Actor Bonds
Most business relationships always require a social content. Individuals in the two
firms get to know themselves via communication and this is vital in the development
of trust, which is essential for the relationship to improve. Attitudes, customs,
sentiments and principles are affected by the advancement of the relationship and the
two firms grow into part of the same social system. These social dimensions combine
to the bonds prevailing among the two firms. The crucial section of the identity of a
firm and of its capability to operate with others is these bonds (Ford et al., 2002).
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2.3.1 Connected Relationships and Activity Pattern
According to Ford and colleagues (2002), Managing and improving a relationship
would not be regarded inaccessible activity, on the other hand just a portion in a
bigger puzzle which IMP group regard to as a network. Every marketing manager in
charge of improving a relationship is mandated to look at in this bigger environment
and the way it might have an effect on a greater project pattern, resource
constellation, and web of actors. Every activity that the customer and supplier
execute in relative to each other must synchronize the two firm’s operations,
however every of their other relationships offer limitations and opportunities for this
procedure. The production, logistics, administration, design can all be relocated,
remodeled or linked to each other in diverse ways and diverse relationships, on both
the supplier’s and the customer’s side. The whole outcomes of this activity pattern
depend on the collaboration among all of the firms involved. This decides the
effectiveness of the network entirely and the good fortune of each firm (Ford et al.,
2002).
Resource Constellation
One of the larger parts of relationships is the resources involved. The contribution of
a single firm will be contingent on the resources owned and those of other firms. The
ties among these diverse resources are vital as they have an effect on the
characteristics of each of them. Through collaboration, the diverse resources are
analytically interrelated to each other, entrenched in each other’s operations and
established in order to survive with each other’s characteristics and necessities.
Through this method the two firms “co-evolve” (Ford et al., 2002).
Web of Actors
The firms in a network do not just entail set of resources that execute activities. They
are decisively operated by several different actors. These individuals create a social
structure and have understandings of each other in relative to the entire network and
their actions are based on those understandings. The individuals bring the network to
existence. As in every social structure there exist features of closeness, friendship,
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distance, resentment, prejudice, so on and so forth. The individuals may be a member
of professional associations; they may exchange their employment among firms in
the same network. Their firms may be connected through proprietorship or there
might be a strong cultural or operative links among them. These individuals try
steadily to impact on each other as their firms coevolve. This process of individual
impact is equally an outcome of the co-evolving relationships among firms in the
network, nonetheless likewise a significant effect on it (Ford et al., 2002).
2.4 Benefits of networks and resource acquisition
The developing technological force of firms’ offerings with the increasing costs of
technological development has led firms to concentrate in fewer of the expertise
needed

to

content

the

requests

of

their

end-customers.

Through

this,

interdependencies between actor firms and has initiated greater desire in networks by
business people (Ford et al., 2002). To succeed, SMEs are demanded to need
networks containing a multiplicity of relationships. These networks comprise
different actors comprising suppliers, distributors, subcontractors, R&D partners, and
investment partners (Möller et al., 2007).
A company’s relationships are one of the most valuable resources that a firm owns.
They offer direct benefits such as the numerous valued tasks they execute and the
resources they assist to generate and give access to, with knowledge and markets.
They likewise offer indirect benefits since they give access to other relationships,
firms, resources, and competencies. A company’s capability to improve and manage
effectively its relationships with other companies may be seen as a core competence,
which differs among firms and likewise a significant source of competitive
advantage (Ritter et al., 2004). Gilmore et al. (2006) likewise states that direct entry
to information, resources, markets and technologies as reasons for involving in interorganizational links and cooperation and subject their significance in a competitive
situation.
Additional benefits of network involvement are reflected to comprise learning, trust,
norms, equity and context. Study on ‘learning’ searches if companies that have
experience working with other firms are more probable to form a new network links
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and become principal players in networks. The significance of ‘trust’ in creating
interorganizational networks is likewise recognized, and the challenges of evaluating
trust and its consequence on inter-organization co-operation. Study into ‘norms’ and
observing specified that for the fact that actors trust each other, difficulties may arise
when they collaborate. ‘Equity’ tells to where collaborations are more probable if
partners have the same rank and power, and ‘context’ tells to the wider historical,
cultural and institutional context of interorganizational networks (Gilmore et al.,
2006).
Möller and Halinen, (1999) gave other reasons for the increase in collaboration,
despite their difficulties and challenges. They made it known that globalization of
competition entails a strong presence in the three main markets, the Americas, the
Asia-pacific region, and Europe. This requires vast investments in marketing and
distribution. Other feature increasing the cost of operation is the evolving
technological complexity. Several industries are getting more knowledge intensive.
Pressures on resources and capabilities have steered companies to search for
collaboration with competitors like that with whom they possess joint interests in
certain markets and/or product fields, and objectives like this and competence
profiles which are jointly compatible. Hence, no organization can afford to be a selfsufficient “island” any longer; learning by relationships is vital for sustainability over
the future.
Conclusively, in respect to Biemans (1992, 162) mentioned by (Möller et al., 2007),
Pittaway et al. (2004), Lipparini and Sobero (1994), (Lin and Zhang, 2005), and
(Dicksona et al., 2006), benefits that actors offer the SMEs are in variability, which
includes:


Achieving reduced time-to-market



Huge effect on the structure of competition, sustaining competitive
advantages



Distributing the cost-effective risk of an innovation development



Understanding cost-efficiency in operation



Increasing flexibility, speeding up organizational learning
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Pooling complementary skills



Authorizing financial resources



Permitting access to emerging markets, technologies and knowledge

The case is more advantageous and critical for small medium enterprises, as
literature made it known that small firms are weak in their own resources and need to
unite to get an impact on project development by creating projects in networks
(Moensted,2007). By creating operational collaborative networks at founding, startups access social, technical, and profitable competitive resources that generally
involve years of operational experience to gather, protecting themselves from threats
usually confronted by new establishments and seeding of future opportunities to
improve their collaborative networks (Baum et al., 2000).
2.4.1 Resources acquisition and performance
Resource acquisition competence and result have a visible effect on project
performance. Premaratne (2002) considers that resource acquisition for a new project
is clearly connected to the performance and the development of impact under
environmental uncertainty. Resources are broadly used to clarify performance
according to RVB (Barney 1996; Brush, Greene and Hart 2001). These concepts can
add to the understanding of the significance of a firm’s internal resources and how to
gain resources needed for the development of project performance.
Diverse study has made on the relationship among resource acquisition and
performance, as the volume of required resources equated with performance.
Romanelli (1991) believes that two factors in resource acquisition influence the
survival and growth of the companies: resource accessibility and organizational
strategy. Stevenson and Lundström (2001) describe entrepreneurship as the
capability to notice opportunity and form resources into a project that subsequently
generates new value in the market. Hence, gaining the required resources is vital for
the setup and growth of a new project and its future performance.
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According to the research made by scholars on the relationship among resources and
the formation of resource advantages, it specified that resources have a specific value
for new projects, and most especially a mega project like the Nuclear Power Plant
and these dissimilarities can have an impact on their performance. Capital and human
resources network to form competitive advantages, which can generate larger profit
for companies. Heirman and Clarysse (2004)
Furthermore, various studies have been made on the relationship among acquisition
strategies of technical resources and performance. For instance, Annika (2000) thinks
that the more ways of acquiring technical resources occur, the superior the
performance will be, whereas Zahra and Bogner (2000) state that gaining resources
from outside can have a significant influence on performance.
2.4.2 Risks of Network and resources acquisition
While extensive debate occurs concerning the risks and benefits of creating
relationships with other organizations for viable purposes, little would disagree that
creating and managing external relationships is a vital strategy for SMEs (Street and
Cameron, 2007). Nonetheless, efficiently achieving this seems to be a challenging
issue, owing to the fact that an expected 60% of partnerships fail (Ritter et al., 2004).
Strategic alliance has always been equated to resources acquisition and according to
Baum et al. (2000), they stated that strategic alliances are basically inadequate
contracts in which the property rights related to alliance output and profits may not
be adequately defined. Consequently, collaborators risk opportunistic exploitation by
their partners, comprising revealing patented knowledge to partners or else losing
control of vital assets. Opportunistic actions, from an RBV (Resource-based View)
viewpoint, is perceived as actions that while intended to maximize the resources
derived from an alliance by a partaking in the collaboration is not essentially in the
best interest of the alliance (Dicksona et al., 2006). However proper usage of
governance structures might enhance these concerns, intra-alliance conflict maintains
the prospective to sternly disrupt an alliance and to damage a participating
organization (Baum et al., 2000).
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The research outcomes of Gils and Zwart (2004) specify that numerous entrepreneurs
do not cooperate mainly because they nurse the fear transferring their know-how and
losing their competitive advantage. Additional risk emanates from the concern that
inter-firm partnerships are by description related to more than one company where
joint responsibilities upsurge prospective managerial complexity (Hagedoorn et al.,
2006). Brass et al., (2004) made a review study on the antecedents and consequences
of inter-organizational networks. In view of all the benefits and risks of making a
network with resources acquisition, every firm should have an understanding of its
surrounding environment so as to moderate the risks and benefit from the
opportunities within network it faces. Next segment offers a review of theory of
structural holes and connected concepts.
2.5 Theory of Structural Holes
Burt (1992) made it known that considerably amount of competitive activities and its
outcomes is agreed in terms a player or an actor’s access to "holes" in the social
structure of a competitive field. The holes in social structure, or, in a simpler way,
structural holes, are disconnections or non-equivalences among players on the field.
Structural holes are known as entrepreneurship prospects for information access,
effectiveness, referrals, and control. Burt (1992) clarifies the way players or actors
that its networks is rich in structural holes – actors or players with networks which
offer high structural self-sufficiency – benefits high rates of return on their
investments. These players are aware, involved in, and apply control over more
worthwhile opportunities. Besides, competitive advantage is an issue of access to
holes (Burt, 1992).
2.5.1 The concept of Social Capital
Players possess at minimum three types of capital to the competitive field. First,
players possess financial capital. Second, players possess human capital. Third,
players possess social capital: relationships with other players. The social capital of
people groups into the social capital of organizations. Property and human assets
usually describe the firm's production competencies. Relationships inside and beyond
the firm are termed as social capital (Burt, 1992). Social capital differs from financial
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and human capital. Firstly, it is jointly owned by the parties to a relationship.
Individual player does not possess an exclusive ownership rights over social capital.
Secondly, social capital has to do with the rate of return in the market production
equation. By the relationships with colleagues, friends, and clients emanates the
opportunities to convert financial and human capital into profit (Burt, 1992).
There is a social capital metaphor which depicts that some individuals have an
advantage since they are well connected to other individuals. Let us visualize the
society as a market in which people and groups exchange ideas, goods, support, etc.
After some time, certain individuals meet more often. Certain individuals have
sought one another out. Certain individuals have finalized exchanges with each other.
There is at any instant a network, as shown in figure 2.1, in which individuals are
unpredictably connected to each other as a function of previous contact, exchange,
and associated emotions. Figure 2.1 is a generic sociogram and density table
explanation of a network. Individuals are represented by circles. Relationships are
represented by lines. Solid (dashed) lines connect pairs of individuals who possess a
strong or weak relationship. Cell A and B of the density table is the average strength
of relationship among individuals in groups A and B (Burt, 2002).

35

Figure 2.1 Social capital and bridges across structural holes (Burt, 2002)
Nonetheless, choosing the best exchange entails individuals has details on available
goods, sellers, buyers, and prices. The Information can be anticipated to spread
across the people in a market; however it will flow inside groups before it flows
among groups (Burt, 2002).
For instance, the sociogram in figure 2.1 displays three distinct groups A, B and C,
and the density table at the base of the figure illustrates the general arrangement of
in-group relations stronger than relations among groups in that transverse features of
the table are greater than off-diagonals. The outcome is portrays that individuals are
not concurrently aware of opportunities in all groups. Even though the information is
of high quality, and finally spreads to each person, the fact that diffusion happens
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over a break of time depicts that people informed first or more approximately have
an advantage (Burt, 2002).
2.5.2 Bridges across Structural Holes
The weaker connections among groups as seen in figure 2.1 are known as holes in
the social structure of the market. These holes in social structure, or basically,
structural holes – generate a competitive advantage for a person whose relationships
span the holes. The structural hole among two groups does not signify that
individuals in the groups are unaware of each other. It merely signifies that
individuals are focused on their own activities in a way that they do not give
attentions to the activities of individuals in the other group. Holes are known as
buffers, such as insulator in an electric circuit. Individuals on one or the other side of
a structural hole mix in diverse flows of information. Structural holes are, therefore,
an opportunity to broker the flow of information among individuals, and control the
projects that convey together individuals from opposite sides of the hole (Burt,
2002).
As shown in figure 2.1, Robert and James both possess mutual capacity of
connections, six strong ties and one weak tie; then again Robert has something more.
James is connected to individuals inside group B, and via them to friends of friends
all inside group B. James can likely be well informed about cluster B activities.
Robert is likewise tied via friends of friends to everybody inside group B; however in
addition, his strong relationship with connection 7 is a conduit for information on
group A, with his strong relationship with connection 6 is an outlet for information
on group C. His relationship with connection 7 is for Robert a network bridge is that
the relationship stand as his single direct connection with group A. His relationship
with connection 6 equates the graph-theoretic description of a network bridge. When
this link or relationship is broken, then there is no connection among groups B and C.
In general, Robert is known as a broker in the network (Burt, 2002).
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2.5.3 Structural Holes and Control Benefits
As soon as structural holes are recognized a significant question is how these benefits
can be utilized to exploit on the prospects in the network. Structural holes not only
offer information benefits, they likewise offer actors some amount of control in
discussing their relationships with other actors. According to the theory of tertius
gaudens ‘the third who benefits’ (Pitt et al., 2006a), defines the individual who
benefits from the parting of two others. Perhaps, when two individuals are interested
in buying the same product, a third, which is the seller, can play their bids alongside
each other to achieve a greater price. Structural holes are the situation in which the
tertius gaudens functions. A small medium enterprise (SME) treading inside a
structural hole at the appropriate time will possibly possess the power and control to
discuss the relationship among both actors or players separated by the hole, many a
time by playing their requirements against each other (Pitt et al., 2006a). The
following chapter defines the method applied in this study which is generally
centered on the research made by Pitt et al. (2006).
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3 RESEARCH METHODOLOGY
This chapter presents the research methods used to answer the questions under study.
It begins with the description of the research design, followed by the explanation of
the mode of data collection on SMEs competencies and the capacity of resources
they have to offer. Similarly, it presents the method for applying social network
analysis techniques on the collected data; subsequently the method of discovering
structural holes is described. Conclusively, the approach used to visualize network
data in this study is stated.
3.1 Research Design
According to Saundra et al. (2003), the design in through research or project process
can be measured as a technique which assist researcher acquire, gather and analyze
data. Precisely, Saundra et al. (2003) emphasize that in order to accomplish diverse
research projects and intents, different approaches have to be appropriately used, in a
situation like this; these methods regularly comprise questionnaire, interviews and
observation. In order to answer the question concerning the nature of a research or
project, Saundra et al. (2003) claimed that an authentic research should be welldefined as a project that the results or intentions can be obtained and achieved in an
efficient manner. Ghauri and Gronhaug (2002) argued that while conducting a
research, two phases is required to be focused on.
The research itself ought to be firstly analytically designed, followed with the
research objectives, which have to be clearly defined. Similarly, Saundra et al.
(2003) laid more emphasis that in a properly structured research, each research
method should be prudently clarified in order to be well implemented in the data
gathering process. Moreover, in the subsequent book of Saunders et al. (2009) it was
stated that the declaration of the problem, research questions and research objectives
will undoubtedly call for a specific research design. Research design addresses vital
cases concerning a research project for instance purpose of study, amount of
researcher interference, time prospect and the element of analysis (Sekaran &
Bougie, 2010).Research designs, nevertheless, will differ from modest to compound
dependent on type of the study and the detailed hypotheses formulated for testing.
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Some designs will require primary data and others secondary data. Particular
research designs possibly will necessitate researcher to collect primary along with
secondary data. This research paper is mainly based on secondary data, because of
the time limitation and the authenticity required the data has been gathered and
narrowed down for its specific need. As mentioned in the previous chapter, these
data was gathered from an online portal designed for the purpose of this project,
lisaakauppaa.fi. The research design comprises the outline for the collection,
measurement, and analysis of data (Cooper and Schindler, 2003). It states the
measures required to acquire the information needed to construct and/or solve
problem under study. Research designs are of two wide types, namely: exploratory
and conclusive. Malhotra and Peterson (2006) claims that under the conclusive
designs, it may additionally be categorized as cross-sectional or longitudinal.
Furthermore, Malhotra and Peterson (2006) express that exploratory research is a
type of research design that has the provision of perceptions into and understanding
of the challenging issue confronting the researcher as its primary objectives. On the
other hand Lambin (2000) claims conclusive evidence is not meant to come out from
exploratory research, but rather assist the researcher to have a clearer understanding
of the problem. Moreover, Saunders et al. (2007) advise that when conducting
exploratory research, the researcher should be prepared to change his/her direction as
a result of exposure to new data and new perceptions. According to Bell (2010) with
a similar notion, states that exploratory research design does not aim to offer the final
and conclusive solutions to the research questions, but simply searches through the
research topic with unpredictable levels of profundity. “Exploratory research tends to
confront new problems on which minute or no previous research has been
conducted” (Brown, 2006, p.43). Additionally, it has been noted by Singh (2007) that
“exploratory research is the preliminary research, which forms the foundation of
more conclusive research. It can even assist in shaping the research design, sampling
methodology and data collection process”.
Nargundkar,(2008) stated that conclusive research is more probable to utilize
statistical tests, advanced analytical techniques, and larger sample sizes, compared
with exploratory studies. Meaning, conclusive research is expected to use
quantitative, instead of qualitative techniques.

40
The differences between exploratory and conclusive research was drawn out by
Sandhursen (2000), through affirming that in exploratory research will draw its
outcome in a range of causes and alternative options for a solution of a particular
problem, while, conclusive research will recognize the final information that is the
only solution to a prevailing research problem. To put it more simply, the
dissimilarity between exploratory and conclusive research designs is that exploratory
research design merely explores the study questions, living avenues for further
studies, while conclusive research design is intended to provide final findings for the
research. Pride and Ferrel (2007) summarised the differences between two forms of
research design as taken from Parasuraman et al (2004). Table 1 shows the
differences highlighted.
Research project
components

Exploratory research

Conclusive research

Research purpose

General: to generate
insights about a
situation

Specific: to verify insights
and aid in selecting a
course of action

Data needs

Vague

Clear

Data sources

Ill defined

Well defined

Data collection form

Open-ended, rough

Usually structured

Sample

Relatively small;
subjectively selected to
maximize
generalization of
insights

Relatively large;
objectively selected to
permit generalization of
findings

Data collection

Flexible; no set
procedure

Rigid; well-laid-out
procedure

Data analysis

Informal; Typically
non-quantitative

Formal; typically
quantitative

Inferences/recommendations More tentative than
final

More final than tentative
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This study is based on researching the competences of companies in the context of
online/web presence that is related to a shared opportunity field of a mega-project,
therefore it is considered a descriptive kind of research.
3.2 Research Time Dimension
Under the descriptive research design method, Cooper and Schindler (2003) stated
that cross-sectional studies are mainly carried out once and characterize a snapshot of
one point in time, while longitudinal studies are repetitive over an extended period.
According to Malhotra and Peterson (2006) the cross-sectional design is the most
regularly used descriptive design in marketing research.
3.3 Data Collection Method
The data consists of SMEs with limited resources data, especially online data
targeted for potential customers and collaboration partners, moreover, the data were
gathered in the context of emerging megaproject that opens up business opportunities
through collaboration. In order identify the competences of companies in the context
of online/web presence that is related to a shared opportunity field of a mega-project,
the actors of the network need to be recognized and unveil the links connecting them.
3.3.1 Identifying Actors
The competences of companies in the context of online/web presence were identified
using information provided by the individual companies.154 companies with a total
of 118,247 employees and each company's competencies were drafted out and the
actors were identified through the competencies provided on the website. Out of the
154 companies represented in the online portal (lisaakauppaa.fi) 49 of them were
singled out for further studies according to their competencies and their labor force.
It will be useful to mention that the companies which did not make it to this list are
establishments that refused to represent themselves in an understandable way, while
substantial numbers of them are equally not closely related to the said project.
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3.3.2 Identifying Relationships
Ford et al., (2002) suggested concerning IMP group approach, it is conceivable to
investigate the content of relationships in a network by interviews and by inspection
of assistances, facilities and procedures and through this build a picture of the
activity links, resource ties and actor bonds that they comprise. In this research, we
only bank on the information given by these companies on lisaakauppaa.fi. The
information drafted out from this online portal would represent the data that will
eventually be analyzed.
3.3.3 Building Network Matrix
In this study, the analytic software used is Gvisualize, it acquires the network
‘adjacency matrix’ as input for study. Consequently how the matrix was created is
explained here. According to Hanneman and Riddle (2005) the adjacency matrix
signifies who is next to, or adjacent to, whom within the network. There are as
several rows and columns as there are actors in the data set. The features of the
matrix characterize the strength of ties among the actors. The matrix, values of
‘1’,’0.5’, and ‘0’ are measured for ‘strong ties’, ‘weak ties’, and ‘no ties’
correspondingly. There exists a difference between 0.5 and 0, which was measured
as 0.25.

3.4 Data Analysis Method
As stated in the previous chapter, SNT offers a good theoretical and mathematical
foundation for testing hypotheses about social relationships and their impacts. This
research uses social network analysis techniques to identify the most noticeable
actors in the online portal database. At that point, utilizing structural hole analysis,
the entrepreneurial opportunities surrounding these actors are revealed. This part
begins with the description of techniques for calculating actor prominence measures
which are used for prominence analysis. At that point the method of discovering
structural holes in a network is discussed.
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3.4.1 Actor Prominence Measures
Analysing prominence, five measures have to be used. These measures and their
definition have been discussed in chapter two. At this point we indicate the method
for calculating each measure.
Degree
Wasserman and Faust (1994) states that the degree centrality measures the proportion
of actors that is adjacent to a particular actor. In directed networks it is possible to
differentiate between in-degree and out-degree. Out-degree computes the number of
links sent to another actor, whereas in-degree denotes the number of links received
by every actor.
Closeness
To calculate closeness of an actor, the path and distance need to be defined.
According to Nooy et al., (2005) a path in a network is a sequence of links wherein
no actor in between the first and last actors appear more than once. In an undirected
network, the distance between two actors is merely the quantity of links or stages in
the shortest path that joins the actors. A shortest path is likewise termed a geodesic.
In a directed network, the geodesic from one actor to another differs from the
geodesic in the reverse direction, thus the distances may not be the same. The
distance from actor u to actor v is said to be the length of geodesic from u to v.
It is certain that with the concept of the distance, we can explain closeness centrality.
The closeness centrality of an actor is mainly centered on the total distance between
one actor and the rest actors, where larger distances produce lower closeness
centrality scores. Consequently, the closer an actor is to all other actors, the easier
information may get to it, the higher its centrality. The closeness of an actor v in
network G is well-expressed as
Closeness (v) =

Number of other actors
Sum of all distances between v and all others

44

V (G )  1
d ( v, i )
,i  v
i inV (G )
where d (i, j) is the distance between i and j.
Freeman (1979) states that closeness is inaccurate on disconnected networks, except
distances among disconnected actors are taken to be inestimable. In this instance,
closeness(v) = 0 for any v missing a path to any actor, and hereafter entire closeness
scores will be 0 for networks having multiple weak components.
Betweenness
The betweenness centrality of an actor is the proportion of all geodesics between
pairs of other actors that include this actor. The betweenness of an actor v is given by

Betweenness(v) = 

givj
i  j , i  v, j  v
gij

Freeman, (1979) states that where gijk is the number of geodesics from i to k through
j.
Eigenvector
According to Butts (2008) eigenvector centrality (implemented in SNA via evcent) is
basically the entire value of the principal eigenvector of A (where A is the network
adjacency matrix). This can be deduced variously as a measure of “coreness” or in
other word membership in the largest dense cluster, “recursive” or “reflected”
degree, meaning, v is central to the extent to which it has many ties to other central
nodes, or of the capability of v to reach other actors through a variety of short walks.
In order to categorize the most prominent actors in the network, five prominence
measures need to be computed, which are in-degree, out-degree, closeness,
betweenness, and eigenvector for each actor in the network. These values will be
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regularized through dividing them by their maximum value. Therefore the average
(mean) values of five prominence measures are acquired for each actor. Three actors
having higher mean values are acknowledged as prominent actors in the network.
Mainly because prominence by description combines the full extent of centrality
measures, not just high score on one of the measures.

3.5 Method of Discovering Structural Holes
In order to unveil the entrepreneurial opportunities embedded in this network, the
identified prominent actors need to be analyzed. This is executed by means of a code,
written in gvisualize, a scientific visualization cloud services, which is based on
Burt’s (1992) formula of structural holes.
The study contains several measures, the most significant of which are:



pij, the proportion of i's network time and energy spent on each relationship
(Burt, 1992);



Cij, the constraint of absent primary holes. An actor's (i) entrepreneurial
opportunities are constrained to the magnitude that another of his contacts
(q), with whom he has a strong relationship, invested heavily and
consequently also has a strong relationship with actor j. Cij must hence be
little for structural holes (entrepreneurial holes) to occur (Burt, 1992);



Pij =

oi, the absence of holes around the actor itself (Burt, 1992).
Aij  Aji
qV \i ( Aiq  Aqi )

Cij = Pij  qV \i,j Piq Pqj  O j
2

According to Burt (1992) a graph of order N, where A is the graph adjacency matrix.
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Oj, oligopoly, is a measure of the firm of players within the cluster around contact j
such that it would be challenging to substitute j, or intimidate him with being
substituted, by some other in the cluster. There are numerous ways of measuring Oj.
The measure differs from a minimum of zero to an upper limit of one. Picking one
measure for O is subject to available data and cluster boundaries in a study
population. The most direct measure would be to have network data on players and
relations within the cluster around contact j. To the level that j is a central player
connected with everyone else in the cluster, there are few structural holes to grow
between him and individuals with whom you could replace him (Oj = 1) (Burt,
1992).
According to the description given by Burt (1992) structural holes come about
around a particular actor when he has a large

oi (no or little structural holes around

the actor himself); and there is a large pij and a small Cij at the other end of a
relationship with another actor (huge extent of time and energy spent in the
relationship, small constraint on the actor's entrepreneurial opportunities). These
circumstances give rise to what Burt (1992) terms the hole signature of an actor.
Visual illustration of the dissimilarity between pij and Cij, as is shown in the
subsequent chapter, As for Pitt and his co-authors (2006b) they ascertained that
visual representation of the data analysis offers an easy way to recognize the
structural holes around a particular actor.
3.5.1 Data Visualization Method
Visualization is a system of computing. It converts the representational into the
geometric, permitting researchers to observe their simulations and computations.
Visualization is the "use of computer imaging technology as a tool for understanding
data acquired by recreation or physical measurement” Scientific data visualization
assist scientists and relations, verify or contradict hypotheses, and realize new
phenomena by means of graphical techniques. Hanneman and Riddle (2005) assert
that network analysis make use of a unique form of graphic display that comprises
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points likewise known as nodes to signify actors and lines also known as edges to
represent ties. As at that time, sociologists copied this method of graphing things
from the mathematicians, they smartly re-named their graphics "sociograms".
Mathematicians are aware of the type of graphic displays by the names of "directed
graphs" "signed graphs" or simply "graphs". For the purpose of this research
gvisualize, a scientific visualization cloud services would be used.
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4. DATA ANALYSIS
This chapter offers a clearer picture of the result acquired through the analysis made
on the networks. It explains the network graph from diverse perspectives along with
a detailed explanation of numbers with the nature of collaborations. Prominent actors
in each network is identified and discussed in detail. Moreover, the results of
structural hole analysis are stated, and potential entrepreneurial opportunities
surrounding noticeable actors are highlighted.
4.1 Online portal (lisaakauppaa.fi) SMEs Network
In order to identify the prominent actors within the network and to visualize
entrepreneurial opportunities surrounding these actors, the main actors and where
possible collaboration that could exist need to be identified. For this purpose, three
graphs were plotted, this could be seen in figure 4.1, figure 4.2 and figure 4.3:
Graph 'Similar Competencies' having 49 nodes (actors) 98 edges (relationships)
Graph 'Same Industry' having 49 nodes (actors) 100 edges (relationships)
Graph 'Possible Collaboration' having 49 nodes (actors) 120 edges (relationships)

Figure 4.1: The Graph of similar competences and centrality
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Figure 4.2: The Graph of Same Industry and centrality

As a matter of fact, it is challenging to draw significant conclusions by mere looking
at the similar competence and same industry network; the two graphs generated
relatively the same measures. Consequently social network analysis techniques are
used to determine which of these nodes are most prominent in the network.
4.2 Prominence Analysis Results
For the purpose of this study, five measures were computed, namely centrality,
closeness, betweenness, degree and eigenvector. Table 4-1 shows a summary of
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selected four SMEs with higher value measures. The numbers under Node column
in the table refer to the actor’s code number in the graph and each column represent
different measures with their value respectively.
In figure 4.1 actors are represented with numbers, the numbers accrued to each actor
are shown in appendix A. In the similar competence and same industry network,
prominence analysis was likewise taken into account. Node 11(Helaakoski E. Oy) in
red color has the higher centrality measure. This means that node 11(Helaakoski E.
Oy) is the prominent actor and can quickly interact will all other actors in the
network since it has the shortest communication paths to others within the network of
similar competencies. Betweenness identifies node 7(Ernst & Young Oy) and
36(Pöyry) as actors that are between several actors in their linkages with each other.
The two nodes likewise possess higher eigenvector centralities. It signifies that they
are connected to several actors which are, sequentially, connected to many others.
Furthermore, we will like to know the prominent actors in the network of possible
collaboration.

Figure 4.3: The Graph of Possible collaboration and centrality
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Relating the result on prominence analysis about the network of similar competence
(table 4.1) with the network of possible collaboration analyzed here, we will realize
that node 11 (Helaakoski E. Oy) is identified prominent in both analyses. Similar to
that is node 1(Aimo Kortten Konepaja Oy) and 7 (Ernst & Young Oy) which
featured in both analysis as prominent actors. Here, we will agree that betweenness
identifies node 25 (Metso Automation Oy) and 1 (Aimo Kortteen Konepaja Oy) as
actors that are between numerous actors in their linkages with each other. The two
nodes similarly have higher eigenvector centralities. This indicates they are
connected to several actors which are, sequentially, connected to many others. In
chapter five, there will be an in depth explanation about the consequences on the
positions of these actors.
4.3 Possible collaboration analysis of same industries
At this point, it has to be mention that most of these analyses are based on
assumption due to the data available. In order for this study to be possible, the larger
network was narrowed to distinct industries according their area of competencies.
Five graphs were plotted, which can be seen in Figure 4.4, Figure 4.5, Figure 4.6,
Figure 4.7 and Figure 4.8:
Graph 'Construction Companies' having 8 nodes (actors) 28 edges (relationships)
Graph 'Engr. Design and Installation Companies' having 15 nodes (actors) 105 edges
(relationships)
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Graph 'Electrical Companies' having 7 nodes (actors) 21 edges (relationships)
Graph 'Installation Companies' having 5 nodes (actors) 10 edges (relationships)
Graph 'Manufacturing Companies' having 15 nodes (actors) 78 edges (relationships)

Figure 4.4, Network of construction companies
As earlier explained, nodes are represented by numbers, but the edges here are quite
different from the previous graphs, the thick edges signify a strong tie while the thin
edges signify weaker ties. As seen in the graph, it is evident that node 3
(Insinööritoimisto Tarmo-Rakenne Oy), 4 (Lemminkäinen Oyj) and 7 (YIT
Rakennus Oy, Talonrakennus Oulu) possess thick edges, which denotes they have
the strongest tie. The measures can be seen on table 4.3 which closeness and
eigenvector centrality measures rank the three actors as the main actors within the
network.
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Figure 4.5, Network of Engr. Design and Installation companies
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Nodes that are connected by thick edges are 13(Pöyry), 4(Etra Oy), 1(ALTE Group)
and 8(Insinööritoimisto Polartek Oy). The measures can be seen on table 4.4, where
these four companies have the same closeness and eigenvector centrality measures.
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Figure 4.6, Network of Electrical companies
In the network of Electrical companies, node 2(Etteplan design Centre Oy), 3
(Insinööritoimisto Polartek Oy) and 5(Pöyry) are connected by thick edges, which
means they possess high measures in closeness and eigenvector centrality measures.
As seen in table 4.5.

Figure 4.7, Network of Installation companies
In the network of five nodes, two nodes came out as the strongest as they are
connected by thick edges seen on figure 4.7. Node 2(EMC Talotekniikka Suomi Oy)
and 4(Etra Oy), they both have high closeness and eigenvector centrality measures,
which is visible on table 4.6.
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Figure 4.8, Network of Manufacturing companies
The network of manufacturing companies above shows two profound nodes with
strong ties, which have thick edges connecting them together. Node 4(Metso
Automation Oy) and 14(YIT Teollisuus Oy), table 4.7 below shows the two nodes
having high measures in closeness and eigenvector centrality.
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4.4 Structural Hole Analysis Findings
This section entails the result of structural hole analysis which investigate three most
prominent actors within the networks and intend to identify entrepreneurial
opportunities which might not be obvious from a simple visual inspection of the map
of the network. Based on Burt (1992) formula mentioned in the previous chapter, the
structural holes surrounding the prominent actors within the networks were analyzed.
In chapter three, it was mentioned that structural holes occur around a certain actor
when he possesses a large Oj, which indicates there are no or few structural holes
around such actor; and there is a large pij and small Cij at the far end of a
relationship with another actor, these insinuates, large amount of time and energy
invested in the relationship, small constraint on the actor's entrepreneurial
opportunities. These ascertain what Burt (1992) states as the hole signature of an
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actor. Table 4.8 below is the value of pij and Cij for node 11 (Helaakoski E. Oy) in
the SMEs network.

The hole signature for in the possible collaboration network is shown in Figure 4.9,
but above is a clearer representation of the difference between Pij and Cij which
equally offers the best way to identify structural holes around a certain actor.
Visualizing figure 4.9, the line above describes the proportion, pij, of the actor’s
network time and energy invested in each relationship. While the lower line
describes the level to which each investment constrains the player’s entrepreneurial
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opportunities, Cij. Two lines are near to each other when there are limited structural
holes for negotiating a relationship. The contacts are itemized in the horizontal axis
in descending order of investment, then constraint. From left to right, relationships
are itemized in order of their importance for the player’s entrepreneurial
opportunities.

Figure 4.9 Hole signature of Possible collaboration network
The purpose of the jagged edges of a hole signature is to identify sites where actors
has the most and least opportunity for entrepreneurial behavior. Burt (1992)
distinguished three kinds of relation, which are; opportunity, constraint, and sleeper.
Each kind of relation and their experience in figure 4.9 are explained here.
An opportunity relationship is mainly indicated by a large band in the hole signature.
The occurrence of this band exist when a relationship characterizes an enormous
amount of the actor’s network time and energy; the top high blue line of the hole
signature, besides there are several structural holes surrounding the contact reached
with the relationship; the red line below the signature. Burt (1992) ascertains that
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there are relationships wherein the actor has the highest room to negotiate, and thus
control. This type of relationship is evidence between Helaakoski E. Oy and the
nodes listed in table 4. 9.
Table 4. 9 Actors with opportunity relationship for Helaakoski E. Oy within the network
Node Number

Node Name

2

ALTE Group

10

Go On Oulu

13

Insinööritoimisto Polartek Oy

16

Kajaanin Lukko Oy

20

Kuusamon Työterveys Oy

21

Kymppi-Eristys Oy

22

Lemminkäinen Oyj

24

Metalpower Oy

25

Metso Automation Oy

26

Miilukangas Ky

33

Oulun Yrityskalusto Oy

35

PK-Tekniikka Oy

38

Rudus Oy

When a high narrow band in the hole signature exist, it means a constraint
relationship. This type of band arises when a relationship represents a great amount
of actor’s time and energy, on the other hand limited structural holes surround the
contact reached with the relationship; both the blue line at the top and the red line
below the signature are high. Burt (1992) ascertains that this is the relationship
wherein the actor is most in control. This is not evidence in figure 4. , which means
Helaakoski E. Oy is not at a disadvantage in its relationships with the contacts listed
in figure 4.9
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Within here, there exist opportunities to be protected, constraints to take action about
and every other thing. A residual category of relations is the third one which offers
slight attention in the actor’s current activities. This type of relationship characterizes
little time and energy, therefore there is little to protect and few to gain by improving
constraint. The relationship is disregarded. However it may perhaps be substantial if
the relationship is more established (Burt, 1992). Relationships of such are evident in
figure 4.9, among Helaakoski E. Oy and contacts listed in table 4.10
Table 4. 10. Actors with sleeper relationship for Helaakoski E. Oy within the
network
Node Number

Node Name

1

Aimo Kortteen Konepaja Oy

45

Tullin Pultti Oy

46

Valopaa Oy

49

YIT Teollisuus Oy

There exist three categories of relationships within actor’s network at every
circumstance. Burt (1992) noted that the third category comprises relations
disregarded for the existing goal, not essentially abandoned for a long time. They are
practically placed on hold, sleepers preparing to wake.
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5 CONCLUSIONS
The concluding chapter expatiate the contents of the study, answers the research
question questions and draw closing remarks from the analysis in chapter four by
comparing both theory and empirical data. The validity and reliability of the
conducted study will be looked into, finally, implications for management,
limitations of research and directions for further research are presented.
5.1 Result
This research aims to investigate the network of SMEs active in this Nuclear Power
plant project to be built in the town of Pyhäjoki, possible collaboration that could
exist between the actors, same industry within this network and similar competences
that could lead to possible co-operation. Moreover, structural holes analysis would be
used to unveil the entrepreneurial opportunities surrounding these networks. The
study aims at tackling three main problems
How network visualization of structural holes can be used to explore opportunities
for collaboration within emerging networks?
In order to reveal the entrepreneurial opportunities that exist within these emerging
networks, the two profound questions below need to be answered
Who are the main actors within the network?
Which areas will the possible collaboration come from?
The data acquired from the online portal (lisaakauppaa.fi) gave the opportunity to be
able to construct sociograms of the network. Sociograms are a visual representation
of interpersonal relationships within a network. It can be especially useful in a
research framework, in order to assist readers in understanding network relationships
in a visual context.
In order to identify the main actors within the network, three network graphs were
plotted; Similar Competencies, Same Industry and Possible Collaboration, this could
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be seen in chapter four. Furthermore, it was noticed that in order to be sure of where
possible collaboration could emanate from, the huge possible collaboration network
graph needs to be narrowed down and categorized into different industries according
to their competencies. It gives us the ability not only to obtain a detailed
understanding but also to compare their states with each other. For a clearer
understanding, the network graphs and their measure could be obtained in chapter
four.
Considering the network of possible collaboration, there are 49 actors and 120 edges.
The ratio of the current number of edges in the network to the maximal number of
edges could be expressed as network density. It can be understood that there are
numerous opportunities in this network which could be exploited in the future by
establishing further collaboration within it.
5.1.1 Main actors in the network
Prominence measure is always put into consideration when analyzing network,
mainly because a prominent actor always occupies a unique position in the network
that may likely lead to high significance comparative to other actors. On the other
hand, Prominence is contingent on an actor’s direct ties to others and may likewise
depend on the whole structure of ties among actors. In the network of similar
competencies, same industry and possible collaboration, Helaakoski E. Oy is
revealed as a prominent actor, Helaakoski E. Oy being a rental company, surprisingly
emerge as prominent in the sociagram of the three networks. Furthermore, alongside
with Helaakoski E. Oy; Ernst & Young Oy and Pöyry were revealed as the actors
connected to several actors which are, in turn, connected to many others.
The larger network was narrowed down by placing each firm in different industries
according to their area of competencies. Among the construction companies,
Insinööritoimisto Tarmo-Rakenne O, Lemminkäinen Oyj, YIT Rakennus Oy and
Talonrakennus Oulu came out to be the prominent actors within the network. In the
Engr. Design and Installation companies, Pöyry, Etra Oy, ALTE Group and
Insinööritoimisto Polartek Oy emerge prominent in this sector. Subsequently, the
electrical

companies’

sociogram

showed

Etteplan

design

Centre

Oy,

Insinööritoimisto Polartek Oy and Pöyry as prominent actors. Moreover, the
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installation company network revealed EMC Talotekniikka Suomi Oy and Etra Oy as
the main actors.
Finally, among the manufacturing companies, Metso Automation Oy and YIT
Teollisuus Oy were revealed as prominent actors.
5.1.2 Areas of possible collaboration
It was affirmed by Premaratne (2002) that resource acquisition for a new project is
clearly connected to the performance and the development of impact under
environmental uncertainty. As there is the existence of uncertainty in this project,
therefore, we propose possible collaboration for main actors of the networks. Hence,
effectiveness and productivity will improve tenaciously.

Recent research has paid growing attention to the benefits that accumulate to
organizations from their networks of ties to other organizations. Here is why an
assumption is placed on the collaboration of the companies in Figure 5.1. It is believe
that mega project possess enormous requirement which is mostly difficult for an
individual firm to meet. This is why collaborative measures need to be taken into
account when venturing into mage projects such as the proposed Nuclear Power
Plant project.
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Apart from numerous prospects collaborative networks possess, it is crucial to
mention as well that collaboration is vital in the construction industry because project
managers, architects, and CEOs need to react quickly to constantly emerging issues,
such cases could emanate from lack of adequate resources, labor or certain expertise
in specific areas. This is why the companies in figure 5.2 were proposed for possible
collaboration during this mega project.

As seen in figure 5.3 were the companies proposed for possible collaboration for the
purpose of this mega project. As we are aware that engineering design projects cover
a broad range of tasks, processes and decisions that must be achieved to accomplish
the budget and timeline. These business processes occur in various methods to
support entirely new projects, products, new revisions, in addition to modifications in
scale of production, location or logistics.
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Collaboration offers value in bringing disparate perspectives to engineering
difficulties to produce more innovative solutions. These and many more calls for
constant collaboration most exclusively in mega projects.

The three companies in figure 5.4 emerge prominent for possible collaboration in the
electrical industry network. We will agree that collaboration is not a new thing;
neither will the purpose of it be discarded. In Nuclear power plant projects as this,
collaboration will assist electrical companies in achieving cost reduction, increase in
revenue, additional competency and creation of vibrant opportunities arise.

As the firm seen in figure 5.5 surfaced prominent in the installation companies’
network, we suggested possible collaboration for them, mainly because it is highly
significant to constantly be updated with your inventory when it comes to the case of
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a mega project, as EMC Talotekniikka Suomi Oy is mainly into installation while
Etra Oy is mainly a supplier of the tools needed by the former company. It is strongly
advisable to form collaboration with each other even from the very start of the
project; this will surely create a notion of commitment on each other, which is
greatly essential for this type of project.

The improvements in science and technology coupled with the quick changes in the
market mandate manufacturing companies to build up managerial and technical
competences to increase business performance and achieve competitive advantage.
These are the major reasons the companies in figure 5.6 were suggested for possible
collaboration, as it is one of the primary key to be able to succeed in a mega project
such as Nuclear power plant. However, at this junction we will not fail to note that
collaboration has its short comings as well. Meaning, we have to understand that
collaboration cannot be well managed unless the shortcomings are well understood.
5.1.3 Unveiling entrepreneurial opportunities
As mentioned in the theoretical part of this research, network concept of structural
holes expressed as the nonexistence of a link between two distinct contacts that are
both linked to a player has in recent time become a popular concept in the social
capital research (Burt, 1992). In Burt’s (1992) research, he referred networks rich in
structural holes as entrepreneurial networks, and the person who takes advantage of
structural holes is considered as an entrepreneur in the factual logic. The discovery of
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opportunities is a fundamental part of entrepreneurship research. The analysis of
structural hole was applied on the network of possible collaboration in order to reveal
the entrepreneurial opportunities surrounding it. The structural hole analysis was able
to recognize numerous potential entrepreneurial opportunities for industries involved
in the online portal of SMEs in Oulu. This is can be seen in chapter four, they are
connected to several actors that are equally unconnected, which indicates they have
access to several vital information streams. According to Burt (1992), actors with
networks rich in structural holes gain two types of profound benefits, which are
access to information, and control through brokerage. The identification of likely
entrepreneurial opportunities for industries within this network was made possible by
the structural hole analysis. These certain relationships opportunities can now be
investigated to ensure if it is or not practically possible to find tertius strategy.
Equally with centrality measures these opportunity relationships can improve the
social capital of the network, and the earlier concealed network then becomes
strategic for organizations in question (Pitt et al., 2006b). In this case, for instance,
one of the intriguing opportunities subsists between Helaakoski E. Oy and the firms
itemized in table 4.8.
A distinctive tertius gaudens strategy in this case would require a third party
organization that puts itself between Helaakoski E. Oy and firms listed in table 4.8
and negotiate the relationship between them. An entrepreneurial opportunity for the
third party firm might be to function as an intermediary between Helaakoski E. Oy
and this set of companies, and to regulate the flow of information and knowledge
between them.
Results of structural hole analysis for Helaakoski E. Oy in table 4.9, indicates that a
small amount of time and energy invests in relationships of low constraints. These
relationships have potential to be strengthened by the involved actors or by a third
party firm.

69
5.2 Theoretical Implications on structural holes and performance
From a theoretical point of view, diverse research has been done on performance
linkage to structural holes (Burt, Hogarth & Michaud, 2000; Zaheer & Bell, 2005).
The absence of a tie between two alters is what is referred to as a structural hole.
Burt (1992, 2000) initially recommended two diverse comprehensive categories of
mechanism to account for the connection between structural holes and managerial
performance; firstly, under the caption of control benefits, comprises autonomy and
competition; secondly, categorized information benefits, entails recognition of
opportunity and information arbitrage. The differentiation between competitions was
made by Reagans and Zuckerman (2008) which involves that contacts are
operationally disconnected and equally, consequently interchangeable, and
information arbitrage, which is contingent on disconnected contacts being different
and thus having information to trade.
Rodan and Galunic, 2004; Burt, 2004 proposed the fifth mechanism, stating that
creativity and innovation stemming from knowledge recombination, might offer
nonetheless additional clarification for the relationship between structural holes and
performance. Considering these findings, it is not clear to agree whether structural
holes, network connectivity or both concepts are sincerely linked with
entrepreneurial performance. Similarly, it is not questionable to assume that high
performing entrepreneurs are in a great shape to place themselves and to span
structural holes or connect to numerous other nodes.
The theory of structural holes by Burt sights firms not only from the angle of tight
connections in their social structures, however likewise from the angle of the “holes”
in the area connections proved abortive to form. Holes of this kind offer
opportunities for entrepreneurial persons to perform bridging roles in the firm,
connecting to dissimilar individuals or groups that are else not interrelating with one
another. The insinuation is that persons or group whose connections bridge a holes of
such incline to do predominantly fine professionally, also this assertion has been
buttressed by empirical studies of managers in big corporations, associating a
person’s accomplishment with such a bridging activity. (Burt 1992)
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5.2.1 Theoretical Implications on collaborative networks and entrepreneurial
opportunities
In respect to theory, firms and individuals that develop capability in functioning in
collaborative networks characterize the prospect of how work is executed (Oliver,
1990). But in reality greater numbers of individuals are more acquainted with
functioning in silos and are likewise very relaxed with traditional organizational
hierarchies and restrictions. On this note, it was assumed that firms and individuals
only enthusiastically involve in collaboration once the benefit they acquire is greater
than the resources, effort, and time involved collaborating.
Theories addressing collaboration within the business sectors contains the third body
of work with solid links to questions involving backgrounds of inter-sectoral
relations. Even though less research exists, numerous institutional and environmental
variables have been verified and revealed to possess strong connections to interorganizational collaborative occurrence or success in the private sector. This entails
Oliver (1990) who wrote about mission alignment, Foster & Meinhard (2002a) on
organizational age and Foster & Meinhard (2002b) on size. The impending function
of voluntary action in connecting the sectors has been hypothesized but not examined
empirically. Concerning Foster and Meinhard (2002a; 2002b) that laid emphasis,
stating that younger organizations are more eager to try alliances with interorganizational. Furthermore, they assumed that the inadequate collaborative activity
within younger and smaller firms may be related with weaker sensitivities of
necessity or lack of an established network. Alternatively, O'Toole & Meier (2004)
explains that smaller firms reach out to other firms once they lack the in-house
ability to attain their goals. These and more is speculated to surface during the early
stage of the collaborative networks proposed in chapter four.
In defining the relationship between a community’s geographical location and
collaborative activity, Whitaker & Day (2001) proposes that populated communities
may involve in more regular public-private alliances, along with privatization tryouts
(Greene, 2002). Snavely and Tracy (2000) made a study of 66 counties in Illinois and
Mississippi on nonprofit executives’ approaches about collaborating in rural
communities. Despite the fact that this study was limited by its dependence on
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attitudinal data couple with its incapability to relate the frequency of collaboration
alongside an objective measure of ruralness using census data, the outcomes, incline
to propose that while firms in rural communities experience some challenges
concerning their capability to collaborate, they might likewise possess more
motivation to collaborate, mainly because they possess fewer access to other sources
of support such as private establishments. This could be closely related to Oulu
region and the SMEs, for them to be competitive in the mega project examined in
this study, they have to be willing and highly motivated to collaborate.
The significant of the history of collaboration within the community and a promising
political or social atmosphere for inter-organizational cooperation was observed by
Mattessich and Monsey (1992). Instead of the potential disadvantages, these
researchers take a “best practices” method that is not majorly concerned with
organizational success, and discourse only the benefits of collaboration. Nonetheless,
these authors make a valuable hypothetical connection between collaboration and
network theories by proposing, once more, that inter-organizational or inter-sectoral
alliances are made on familiarity and trust inside communities. This gives a clearer
picture of Oulu as a small community, and Finland as a whole. The issue of trust and
familiarity is relatively one of the least issues that can post a threat towards
collaboration.
Discussions around these two approaches to researching opportunities are starting to
ignite in the area of entrepreneurship as a whole (Alvarez & Barney, 2008). Few did
claim that creation opportunities are certainly an unusual case of discovery
opportunities (Eckhardt & Ciuchta, 2008); While Luksha, (2008) claims that those
discovery opportunities are certainly an exceptional case of creation. Zahra (2008)
and many did claimed that these approaches can be unified into a wider whole
framework through, for instance, identifying that creation opportunities are more
expected to occur early in the advent of an industry, also creation opportunities
frequently grow into discovery opportunities over time. Nonetheless others have
maintained that study on these types of opportunities may possibly be
complementary, but then again that it is impossible for a sole opportunity to possess
both discovery and creation characteristics (Alvarez & Barney, 2007). According to
Barney, (1986b); Casson, (1982); and Venkataraman, (1997), there exist an
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increasing compromise on the description of what institutes an opportunity in the
entrepreneurship literature. An opportunity subsists on every occasion there are
competitive inadequacies in a factor otherwise product market, explicitly, once the
circumstances essential for perfect competition in a market is not in existence.
Nevertheless, there is considerably less agreement on how these competitive
imperfections are made and leveraged, and hence by what means they can be
researched upon. As proposed previously, no less than two approaches have
emerged, which are; opportunities as discoveries also opportunities as creations
(Alvarez & Barney, 2007). Shane (2003) stated that discovery opportunities are
objective opportunities which is said to be fashioned by exogenous shocks to
established or preexisting industries. These shocks can be instigated through
variations in technology, variations in consumer choices, variations in demographics,
and so on. Whatsoever the cause of these shocks, they produce competitive
defectiveness in established or preexisting markets that possess the prospect of
creating economic wealth. Nonetheless, to comprehend this wealth creation prospect,
these opportunities need to be “discovered” through extraordinarily alert persons or
industries who then can apply strategies to leverage these opportunities (Kirzner,
1979). Aside these dissimilarities, any actor in an economy may perhaps become
cognizant of and then leverage an opportunity, on the note that it would no more be a
basis of economic returns (Barney, 1991).
Yet, if those on the lookout to leverage a discovery opportunity and those not on the
look out to leverage this kind of opportunity vary in some essential ways that make
them vigilant, at that point not all actors in an economy or in a network will be aware
of a certain opportunity, otherwise, if they do, not all will be susceptible to leverage
it. On the whole, the more article the opportunity that is eventually made through this
progression, the more fresh knowledge and information that will need to be
generated via this successions of research, and the more significant learning will be
in this progression (Galbraith, 1977). Furthermore, learning in this observation does
not just comprise the achievement of realities about the world, it likewise includes
obtaining the capability to perform in the world in generally acknowledged conducts
(Brown & Duguid, 2001).
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The collaboration of the actor within the network in an iterative method that allows
learning likewise assists the actor to describe the possessions of the opportunity.
Hence signifies, understanding, and learning about the opportunity are well-defined
comparative to the person’s actions and not via some intangible configuration (Kogut
& Zander, 1996).The explicit knowledge that materializes via the trial-and-error
practice will entail the improvement of higher-order establishing principles wherein
to categorize the opportunity and through language that allow this opportunity
available to a broader circle of persons (Kogut & Zander, 1992).
Certainly not astonishing, as greater percentage of the social sciences are established
in a realist otherwise precarious realist philosophy of science, individuals researching
the bases and consequences of discovery opportunities can implement every normal
social-science research methods in most of their study (Mingers, 2006). In this
perspective, empirical theorizing connected to statistical modeling in all its numerous
practices shall be largely valuable. Without a doubt, there are considerable empirical
backgrounds in the literature about discovery opportunities that unswervingly use
this research approach, such as, study on differences between alert and non-alert
individuals (Kirzner, 1973; Gaglio & Katz, 2001). They affirmed that, researchers
working on discovery opportunities encounter a major definitional and empirical
huddle. Specifically, in disagreement that the presence of wealth creation is a sign
indicating an entrepreneur has leveraged a discovery opportunity has the danger of
bringing repetition into empirical arguments, it did not succeed to recognize the
elements of a discovery opportunity sovereign of the performance effects of
leveraging that opportunity.
Meaning that, the single method that discovery theorists are aware if, in reality, their
prior objective opportunity subsists is if it is effectively leveraged (Eckhardt &
Ciuchta, 2008). When an individual trails an opportunity and is unsuccessful in
leveraging that opportunity, nearly most discovery theorists conclude that the
opportunity we are speaking of never existed initially (Eckhardt & Ciuchta, 2008;
Shane & Eckhardt, 2003). If a person or an entrepreneur does not successfully
leverage an opportunity, to be precise, they failed, it is concluded that they are not
observant and consequently not to be classified as an entrepreneur (Eckhardt &
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Ciuchta, 2008). The delinquent with the two affirmations is that they are repetitive
and as a result not reliable.
Remarkably, research on opportunities and their dissimilarities and limit
circumstances has the prospective to contribute to the study of strategic management.
The method established here proposes that this opinion of strategic management has
more or less important limitations. Especially, resource-based theory in the study of
strategic management observes the circumstances beneath which heter- ogeneously
disseminated and exorbitant to replicate resources and competencies can be
foundations of persistent competitive advantages for industries (Barney, 1986b).
One of the most interesting part of structural holes is that individuals like when an
advantage of such are possible, and tacitly search for opportunities to grasp them.
Consequently, there is likely strategic part to the theory, wherein the network is
formed by link establishment choices made by persons who are urging to form
bridging structures that is advantageous to them. Sanjeev Goyal (2007)
Nevertheless, quite few modeling effort has been dedicated to these strategic queries,
regardless of their significance to the entire framework, whereas considerable
number of effort has focused on the opportunities that surfaced from bridging holes,
we have comparatively slight understanding of the types of networks that surface
once the occupants of a social network are all working on taking actions towards
these opportunities.
5.3 Validity and Reliability
Chisnall (1997) describes validity as the way a specific research method measures
what it is envisioned to measure. In order to ascertain the validity of this research, all
the data used were retrieved from the online portal (lisaakauppaa.fi); the data were
approached and analyzed from an outsider point of view that does not have any link
with the organization involved.
Yin, (2003) pointed out that it is vital to remember that reliability is not measured,
but estimated. There are two methods reliability is generally estimated, test or retest
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and reliability. In order to make this study comparatively reliable, the latest and most
applicable theories have to be used to provide a brief overview of the research
problem, and generate the research questions. The theories used were current and
appropriate for the research. Perpetual quality evaluations have been carried out at
every phase of the study to certify that the research is continual in the proposed way
presented. It will be essential to mention that a lot of assumption has been made,
based on the fact that none of the companies have been physically contacted,
therefore, the analysis made is based the information provided on the online portal.
5.4 Managerial Implications and Limitations of studies.

A practical question remains: why do these findings matter? This research was
instigated by an unstructured emerging network. Questions emerged on how to
identify the prominent actors and the entrepreneurial opportunities for possible
collaboration in this network. Measures of prominence are frequently used in
empirical research on social networks and have been found to relate with a number
of vital issues. Study has revealed that patterns of trust and participation in collective
activities are interconnected to measures of network prominence.

Prominence

measures not only permit marketers to recognize the actors that will possess the most
influence on the network, it likewise indicates which actors required to be targeted to
disseminate information in the network in the quickest way possible. By looking into
the diffusion of innovation theories by Valente (1995) as cited by (Pitt et al., 2006b), we
could see the connection with this observation, quotes

“For networks, structural

centrality is associated with more rapid diffusion for advantageous innovations and
slower diffusion for more risky/uncertain innovations”. Therefore, centrality is not only
an essential measure to decide which actors are the most influential in a network; it
likewise directly affects the promptness with which new information is disseminated.
From an SNA perspective research in a number of fields has established the significance
of identifying central network associates as opinion leaders in the diffusion of
innovations. (Pitt et al., 2006b). In view of the analysis conducted on the network of
possible collaboration, the prominent actors there are Helaakoski E. Oy, Aimo Kortten

Konepaja Oy, Ernst & Young Oy, Metso Automation Oy, and Aimo Kortteen
Konepaja Oy. Unique likely interpretation would be that these are good channels for
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disseminating the information through the network and since they are key actors, the
network will be weakened by getting rid of them.
According to Dittrich et al. (2007) they expressed that it is not the number of
collaborations which matters but the nature of the collaboration network which is most
vital. Actually, management responsiveness and incorporation costs may grow
extensively outside a particular level of collaboration. Meaning that, an organization

can begin to undergo information overload and diseconomies of scale the minute it is
involved in too numerous collaboration at the same time. Therefore, it is valueless
although collaborative networks generate opportunities for firms; companies ought
not to focus on increasing the quantity of collaboration as a goal. (Dittrich et al.,
2007). In other words, firms have to be effective and frown at wasting much energy on
collaborating with as many actors as possible. This would generate wealth of experience,
but the pursuit of several potential collaborators with the creation and maintenance of a
huge quantity of alliances is a timewasting and costly activity that involves several
managerial resources that could be utilize somewhere else. As an alternative, firms are
advised to be effective in their networking strategy and make an effort to evade trying a
huge quantity of collaborations with firms that are not adequately connected in the
network as a whole (Hagedoorn et al., 2006).

Limitations are inevitable in all research which did not make this study an
exceptional one. This research is based on the current data present in the online
portal (lisaakauppaa.fi) of Oulu SMEs; hence the outcome characterizes an image of
possible collaboration, their opportunities and challenges in the present status. The
data of the SMEs on this online portal, used in this study, are claims of the managers
and are not validated. Therefore, such situation will be categorized has one the
limitation in this research. In terms of the future research, it will be interesting to
know how this companies evolved during the network structuring process and how
resources, conflict and management is being organized during this process.

77

REFERENCE
Achrol, r. s. & Kotler, p. (1999) Marketing in the network economy. Journal of
Marketing, 63, 146−163.
Ahuja, G. 2000. Collaboration network, structural holes, and innovation: A
longitudinal study. Administrative Science Quarterly 45 (3): 425–55.
Aldrich, H. 1989. Networking among women entrepreneurs. In Women owned
businesses, ed. O. Hagan, C. Rivchun, and D. Sexton, 103–32.
Aldrich, H.E., & Ruef, M. (2006). Organizations evolving (2nd ed.). Thousand Oaks,
CA: Sage.
Alvarez SA, Barney JB. 2007. Discovery and creation:alternative theories of
entrepreneurial action. Strategic Entrepreneurship Journal 1(1–2): 33–48.
Anderson, James C., Håkan Håkansson and Jan Johanson, (1994), “Dyadic Business
Relationships within a Business Network Context”, Journal of Marketing, 58 (Oct.),
1-15.
Barney, J. B. 1991. Firm resources and sustained competitive advantage. Journal of
Management 17 (1): 99–120.
Barney, J. B. 1995. Looking inside for competitive advantages. Academy of
Management Executive 9 (4): 49–62.
Barney, J.B. (1986b). Strategic factor markets: Expectations, luck, and business
strategy. Management Science, 32(10), 1231–1241.
Baum, J. A. C., Shipilov, A. V. & Rowley, T. J. (2003) Where Do Small Worlds

78
Bell, J, 2010, Doing Your Research Project: A Guide for First Time Researchers in
Education, Health and Social Science, Fifth Edition
Brass, D. J., Galaskiewicz, J., Greve, H. R. & Tsai, W. (2004) Taking Stock of
Brown RB, 2006, Doing Your Dissertation in Business and Management: The
Reality of Research and Writing, Sage Publications
Brown, J.S., & Duguid, P. (2001). Knowledge and organization: A social-practice
perspective. Organization Science, 12(2), 198–213.
Burt, C. T. (2007) Software Manual for the R sna Package.
Burt, C. T. (2008) Social Network Analysis with sna. Journal of Statistical Software,
24.
Burt, R. S. (1992) Structural Holes: The Social Structure of Competition,
Cambridge,
Burt, R. S. (2002) Bridge decay. Social Networks, 24 333–363.
Burt, R. S. 1982. Toward a structural theory of action. New York: Academic Press.
Burt, R. S. 1992. Structural holes: The social structure of competition. Cambridge,
ma: Harvard University Press.
Bygrave,W. 1992. Venture capital returns in the 1980s. In The state of the art of
entrepreneurship, ed. D. L. Sexton and J.D.Kasarda, 438–62. Boston, ma: pws-Kent.
Casson, M. (1982). The entrepreneur: An economic theory (2nd ed.). Oxford:
Edward Elgar.
Chisnall, Peter M. 1997. Marketing Research. McGraw-Hill Publishing Company.

79
Cohen, W. M., & Levinthal, D. A. (1990). Absorptive capacity: A new perspective
on learning and innovation. Administrative Science Quarterly, 35, 128–152.
Cooper, A. C., F. J. Gimeno-Gascon, and C. Y. Woo. 1994. Initial human and
financial capital as predictors of new venture performance. Journal of Business
Venturing 9 (5): 371–95.
Cooper, D. R. & Schindler, P. S. (2003) Business Research Methods, Mc Graw- Hill.
D. Knoke, Burt, R.S. 1983. Prominence. Sage, City.
Dess, J. G., and J. A. Starr. 1992. Entrepreneurship through an ethical lens:
Dilemmas and issues for research and practice. In The state of the art in
entrepreneurship, ed. D. Sexton, and J. Kasarda, 89–116. Boston, ma: pws-Kent.
Dicksona, P. H., Weaverb, K. M. & Hoyc, F. (2006) Opportunism in the R&D
alliances of SMES: The roles of the institutional environment and SME size. Journal
of Business Venturing, 21, 487–513.
Dyer, J. H., Singh, H. & Kale, P. (2008) Splitting the pie: rent distribution in
alliances and networks. Managerial and Decision Economics, 29, 137 - 148.
Eckhardt, J.T., & Ciuchta, M.P. (2008). Selected variation: The population-level
implications of multistage selection in entrepreneurship. Strategic Entrepreneurship
Journal, 2(3), 209–224.
F. Harary, Norman, R.Z., Cartwright, D. 1966. Structural Models: An Introduction to
the Theory of Directed Graphs. John Wiley and Sons, New York.
Ford, D., Berthon, P., Gadde, L.-E., Håkansson, H., Neude, P., Ritter, T. & Snehota,
I. (2002) The business marketing course - Managing in complex networks, John
Wiley & Sons Ltd.

80
Freeman, L. C. (1979) Centrality in Social Networks I: Conceptual Clarification.
Social Networks, 1, 215-239.
Gaglio, C.M., & Katz, J.A. (2001). The psychological basis of opportunity
identification: Entrepreneurial alertness. Small Business Economics, 16(2), 95–111.
Galbraith, J.R. (1977). Designing complex organizations. Reading, MA: AddisonWesley.
Galunic, D. C., and K. M. Eisenhardt. 1994. Renewing the strategystructureperformance paradigm. Research in Organizational Behavior 16:215–55.
Galunic, D. C., and S. Rodan. 1998. Resource recombinations in the firm:
Knowledge structures and the potential for Schumpeterian innovation. Strategic
Management Journal 19 (12): 1193–205.
Gay, B. & Dousset, B. (2005) Innovation and network structural dynamics: Study of
the alliance network of a major sector of the biotechnology industry. Research
Policy, 34, 1457-1475. 82
Ghauri, P. and Grønhaug, K. (2002) (2nd ed.), Research Methods in Business
Studies, Harlow, UK: FT Prentice Hall.
Gilmore, A., Carson, D. & Rocks, S. (2006) Networking in SMEs: Evaluating its
contribution to marketing activity. International Business Review, 15, 278–293.
Gils, A. V. & Zwart, P. (2004) Knowledge Acquisition and Learning in Dutch and
Belgian SMEs: The Role of Strategic Alliances. European Management Journal, 22,
685–692.
Granovetter, M. 1973. The strength of weak ties. American Journal of Sociology 78
(6): 1360–80.

81
Gulati, R. 1995. Does familiarity breed trust? The implication of repeated ties for
contractual choice in alliances. Academy of Management Journal 38 (1): 85–112.
Gupta, A. K., & Govindarajan, V. (2000). Knowledge flows within multinational
corporations. Strategic Management Journal, 21, 473–496.
Hagedoorn, J., Roijakkers, N. & Kranenburg, H. V. (2006) Inter-Firm R&D
Networks: the Importance of Strategic Network Capabilities for High-Tech
Partnership Formation. British Journal of Management, 17, 39–53.
Håkansson, H. & Ford, D. (2002) How should companies interact in business
networks? Journal of Business Research, 55 133– 139.
Hakansson, H. & Snehota, I. (1990) No Business is an Island: The Network Concept
of Business Strategy. Scandinavian Journal of Management, 14, 177- 200.
Hamel, G. (1991). Competition for competence and interpartner learning within
international strategic alliances. Strategic Management Journal, 12(Summer Special
Issue), 83–103.
Hammarkvist, K.-O, Håkan Håkansson and L-G. Mattsson (1983), Marknadsföring
för konkurrentskraft, Malmö, Sweden: Liber.
Heirman, A., and B. Clarysse. 2004.How and why do research-based startups differ
at founding? A resource-based configurational perspective. Journal of Technology
Transfer 29 (3–4): 247–68. Journal, 47, 795–817.
K.S. Cook, Emerson, R.M., Gillmore, M.R. 1983. The Distribution of Power in
Exchange Networks: Theory and Experimental Results. American Journal of
Sociology. 89(2) 275-305.
Kale, P., Dyer, J. H., & Singh, H. (2002). Alliance capability, stock market response,
and long-term alliance success: The role of the alliance function. Strategic
Management Journal, 23(8), 747–767.

82
Khanna, T., Gulati, R., & Nohria, N. (1998). The dynamics of learning alliances:
Competition, cooperation, and relative scope. Strategic Management Journal, 19(3),
193–210.
Kirzner, I. (1973). Competition and entrepeneurship. Chicago: University of Chicago
Press.
Kirzner, I. (1979). Perception, opportunity, and profit. Chicago: University of
Chicago Press.
Knott, A. M.,Bryce, D. J., & Posen, H. E. (2003).On the strategic accumulation of
intangible assets.Organization Science, 14(2), 192–207.
Kogut, B., & Zander, U. (1992). Knowledge of the firm, combinative capabilities,
and the replication of technology. Organization Science, 3(3), 383–397.
Kogut, B., & Zander, U. (1996). What firms do? Coordination, identity, and learning.
Organization Science: A Journal of the Institute of Management Sciences, 7(5), 502.
Lambin, JJ, 2000, Market-Driven Management. Strategic & Operational Marketing,
Palgrave.
Lane, P. J., Salk, J. E., & Lyles, M. A. (2001). Absorptive capacity, learning, and
performance in international joint ventures. Strategic Management Journal, 22,
1139–1161.
Larson, A. 1991. Partner networks: Leveraging external ties to improve
entrepreneurial performance. Journal of Business Venturing 6 (3): 173–88.
Lavie, D. (2006). The competitive advantage of interconnected firms: An extension
of the resource based view. Academy of Management Review, 31(3), 638–658.
Lin, C. Y.-Y. & Zhang, J. (2005) Changing Structures of SME Networks: Lessons
from the Publishing Industry in Taiwan. Long Range Planning, 38 145-162.

83
Linden, R. M. (2002). Working across boundaries: Making collaboration work in
government and nonprofit organizations. San Francisco, CA: Jossey-Bass.
Luksha, P. (2008). Niche construction: The process of opportunity creation in the
environment. Strategic Entrepreneurship Journal, 2(4), 269–283.
Malhotra, N. K. & Peterson, M. (2006) Basic Marketing Research: A DecisionMaking Approach, Pearson Prentice Hall.
Malhotra, NK, Birks, DF, 2000, Marketing Research. An Applied Approach,
European Edition, Prentice Hall
Mccarthy, I. P., Pitt, L., Campbell, C., Merwe, R. V. D. & Salehisangeri, E. (2007)
Exploiting the business opportunities in biotech connections: The power of social
networks. Journal of Commercial Biotechnology, 13, 245–257.
McEvily, S. K., and B. Chakravarthy. 2002. The persistence of knowledgebased
advantage: An empirical test for product performance and technological knowledge.
Strategic Management Journal 23 (4): 285–305.
Mingers, J. (2006). A critique of statistical modelling in management science from a
critical realist perspective: Its role within multimethodology. Journal of the
Operational Research Society, 57, 202–219.
Miller, D., and J. Shamsie. 1996. The resource-based view of the firm in two
environments: The Hollywood film studios from 1936 to 1965. Academy of
Management Journal 39 (3): 519–44.
Moensted, M. (2007) Strategic networking in small high tech firms. International
Entrepreneurship Management Journal, 3, 15–27.
Möller, K. & Halinen, A. (1999) Business Relationships and Networks:

84
Möller, K. & Rajala, A. (1999) Organizing Marketing in Industrial High-Tech Firms
- The Role of Internal Marketing Relationships. Industrial Marketing Management,
28, 521–535. 83
Möller, K., Partanen, J., Rajala, R. & Westerlund, M. (2007) Fostering innovations in
the SME context: a network perspective. IMP Conference. Manchester, UK.
Nargundkar, R, 2008, Marketing Research: Text and Cases, Tata McGraw-Hill
Educational
Neenlankavil, JP, 2007, International Business Research, ME Sharpe Networks and
Organizations: A Multilevel Perspective. Academy of Management
Neves, M. F. (2007) Strategic marketing plans and collaborative networks.
Marketing Intelligence & Planning, 25, 175-192.
Nooy, W. D., Mrvar, A. & Batagelj, V. (2005) Exploratory Social Network Analysis
with Pajek, Cambridge University Press.
O’Sullivan, D. & Abela, A. V. (2007) Marketing Performance Measurement Ability
and Firm Performance. Journal of Marketing, 71, 79–93.
P.S. Adler, Kwon, S. 2000. Social Capital: The good, the bad and the ugly.
Butterworth-Heineman, City.
Pitt, L., Merwe, R. V. D., Berthon, P., Salehi-Sangari, E. & Barnes, B. R. (2006a)
Swedish BioTech SMEs: The veiled values in online networks. Technovation, 26,
553–560.
Pitt, L., Merwe, R. V. D., Berthon, P., Salehi-Sangari, E. & Caruana, A. (2006b)
Global alliance networks: A comparison of biotech SMEs in Sweden and Policy, 31,
1405-1416.
Powell, W. W., White, D. R., Koput, K. W. & Owen-Smith, J. (2005) Network

85
Premaratne, S. P. 2002. Entrepreneurial networks and small business development:
The case of small enterprises in Sri Lanka. phd diss., Eindhoven University of
Technology.
Rank, C., Rank, O. & Wald, A. (2006) Integrated Versus Core-Periphery Structures
in Regional Biotechnology Networks. European Management Journal, 24, 73–85.
Riccaboni, M. & Pammolli, F. (2002) On Firm Growth in Networks. Research
Ritter, T., Wilkinson, I. F. & Johnston, W. J. (2004) Managing in complex business
networks. Industrial Marketing Management, 33, 175– 183.
Ritter, Thomas (1999), “The Network Company - Antecedents for Coping with
Relationships and Networks Effectively”, Industrial Marketing Management, 28,
467-79.
Romanelli, E. 1991. The evolution of new organizational forms. Annual Review of
Sociology 17:79–103.
Rosen, D. E., Schroeder, J. E. & Purinton, E. F. (1998) Marketing High Tech
Saunders, M, Lewis, P, Thornhill, A, 2007, Research Methods for Business Students,
4th edition, Prentice Hall
Saunders, M.N.K., Lewis, P. & Thornhill, A. (2003) Research methods for business
students (3rd Ed). Harlow: FT Prentice Hall.
Schilling, M. A. & Phelps, C. C. (2007) Interfirm Collaboration Networks: The
Impact of Large-Scale Network Structure on Firm Innovation. Management Science,
53, 1113–1126.
Shane S. 2003. A General Theory of Entrepreneurship: The Individual-Opportunity
Nexus. Edward Elgar: Cheltenham, U.K.

86
Shane, S., & Eckhardt, J. (2003). The individual opportunity nexus. In Z.J. Acs &
D.B. Audretsch (Eds.), Handbook of entrepreneurship research: An interdisciplinary
survey and introduction. Dordrecht, Netherlands: Kluwer Academic.
Singh, K, 2007, Quantitative Social Research Methods, SAGE Publications
Stevenson L., and A. Lundström. 2001. Towards a framework for the development of
entrepreneurship policy and practice. Babson Park, ma: Babson College Press.
Street, C. T. & Cameron, A.-F. (2007) External Relationships and the Small
Tsai, W., and S. Ghoshal. 1998. Social capital and value creation: The role of intrafirm network. Academy of Management Journal 41:464–76.
Venkataraman, S. (1997). The distincitive domain of entrepreneurship research: An
editor’s perspective. In J. Katz & R. Brockhaus (Eds.), Advances in
entrepreneurship, firm emergence, and growth (Vol. 3, pp. 119–138). Greenwich,
CT: JAI Press.
Uzzi, B. 1996. The sources and consequences of embeddedness for the eco-nomic
performance of organization: The network effect. American Sociological Review
61:674–98.
Walsh, J. (1995). Managerial and organizational cognition: Notes from a trip down
memory lane. Organization Science, 6(3), 280–321.
Wasserman, S. & Faust, K. (1994) Social network analysis — Methods and
applications, Cambridge, Cambridge University Press.
Wilkinson, I. & Young, L. (2002) On cooperating Firms, relations and networks.
Journal of Business Research, 55, 123– 132.
Yin, R. K. (2003). Case study research: Design and methods (3rd ed.). Thousand
Oaks, CA: Sage.

87
Zaheer, A. & Bell, G. G. (2005) Benefiting From Network Position: Firm
Capabilities, Structural Holes, and Performance. Strategic Management Journal, 26,
809–825.
Zahra, S.A. (2008). The virtuous cycle of discovery and creation of entrepreneurial
opportunities. Strategic Entrepreneurship Journal, 2(3), 243–258.
Zahra, S. A., and W. C. Bogner. 2000. Technology strategy and software new
ventures performance: Exploring the moderating effect of competitive environment.
Journal of Business Venturing 15 (2): 135–73.
Zhao, L., and J. Aram. 1995. Networking and growth of young technologyintensive
ventures in China. Journal of Business Venturing 10 (5): 349–70.

88

Appendixes
List of Oulu SMEs represented on the online portal (lisaakauppaa.fi), their codes,
competences and their labor capabilities.

No.

Company Name Industry

Co

No.

de

of

Competencies

Year of
Establishment

Emp
loye
es

1

Aimo

Kortteen Manufacturi

Konepaja Oy

101 50

ng Company

-Manufacturing of

1992

agricultural and
forestry machinery
-Subcontracting B2B

2

ALTE Group

Mechanical

102 300

-Process industries

and process
engineering

-Mechanical

design

engineering
-Steeland Conveyor
structure design
- Distribution of
electricity

1969

89

3

Betamet Oy

Installation

103 240

- Installation of

of

industrial machinery

Machineries

and equipment

1993

- Process piping, Air
technical installations

4

Centria Research M

104 300

and

Professional

Development

,

Specialist Services

1992

(design and research)

scientific

and

Welfare, Training,

technical

Laboratory and

activities

Testing, Exhibition,
Project and Event
Services

5

EHP-Tekniikka

Constructio

Oy

n

105 20

Water

and

air 2002

parameters
measurement online at
harsh conditions (in
sea, lake, river, forest)
Measure parameters:
water level, flow,
quality, additionally
meteorological
parameters of air.

90

6

7

EMC

Electrical,

Talotekniikka

plumbing

Engineering, Pipework

Suomi Oy

and

other

Renovation, Technical

construction

Services, and Products

installation

and

activities

Modules

Ernst & Young Audit
Oy

106 600

107 600

Services

Building

Services 2007

Prefabricated

Transaction Advisory
Services
Tax Services
Legal Services
Management
Consulting

8

Etra Oy

Wholesale
of
machinery,
equipment
and supplies

108 1450

Industrial products and 1932
services.

91

9

Etteplan

design Engineering

Center Oy

109 1800

Automation

1983

activities
and related

Control Systems

technical
consultancy

Electrical Engineering
and Power Systems
Electronics
Engineering
Management
Industrial design and
usability

10

Go On Oulu

Temporary

110 5500

2006

employment
agency
activities

11

Helaakoski
Oy

E. Rental

111 80

Services

Renting

of 1958

construction

or

demolition equipment
with operator

12

Insinööritoimisto Engineering
Kone-Konstat
Oy

activities

112 8

Mechanical
engineering

1989

92
Plant design

13

Insinööritoimisto Engineering
Polartek Oy

113 100

activities

Factory and Power

1975

Plant Engineering
Electric and
Automation
Engineering
Constructing / Energy
accounts

14

Insinööritoimisto Constructio
Tarmo-Rakenne

114 15

n

ISS Palvelut Oy

1975

Development,

Oy

15

Building, Engineering,
Construction

Support

115 4380

service

0

activities

Facility Management,

1901

Cleaning Services,
Security Services,
Property Services,
Catering Services and
Support Services.

16

Kajaanin Lukko Locksmiths
Oy

and
cutters

key

116 11

Abloy locks, hinges,
building hardware,
door handles, safety
systems and keys

1969

93

17

KAS-Telineet

Site

Oy

preparation

117 20

Installation of

1983

scaffolding, weather
protection and
lightning systems for
construction sites

18

19

Konica Minolta

118 100

Office printing

Business

systems and graphical

Solutions

industry production

Finland Oy

systems.

Korsu Oy

Freight

1873

119 60

Tank transport services 1923

120 5

Employees health and

transport by
road

20

Kuusamon

Medical

Työterveys Oy

activities

2000

occupational health
care

21

Kymppi-Eristys

Manufacturi

Oy

ng

121 500

Industrial insulation,
maintenance and
scaffolding erection
with leasing.

1982

94

22

Lemminkäinen

Constructio

Oyj

n

122 8400

Building Construction

1910

Technical Building
Services
Infrastructure
Construction

23

ManMachine

123 1

Forestry and

2009

landscaping.

24

Metalpower Oy

Manufacturi

124 130

A large-scale

ng of metal

production of specific

structures

metal parts,

1991

components and
subassemblies.

25

26

Metso

Manufacturi

Automation Oy

ng of

Miilukangas Ky

125 3032
4

Pulp and paper, power
and minerals

machinery

processes, equipment,

and

automation and

equipment

solutions

Manufacturi

126 140

Steel construction and

ng of

large and heavy steel

fabricated

structures

metal

1999

1967

95
products

27

Nostokonepalvel

Rental

u AT Oy

Services

127 200

Renting of

1945

construction or
demolition equipment
with operator

28

Ojala-Yhtymä

Manufacturi

Oy

ng

128 570

Assembling and

1963

systems integration
Sheet metal mechanics
Flat bar mechanics

29

OMP Konepaja Manufacturi
Oy

129 55

ng

Manufacture of

1992

structural metal
products: Welding

30

Oucons Oy

Design

130 10

Mechanical and

1985

process engineering
design

31

Oulun

Transportati

Autokuljetus Oy

on

131 75

Industrial product
transport, biofuels
transport, bulktransports, sands,
aggregate and

1946

96
macadam.

32

Oulun

Rental

Konttivuokraus

Services

132

All kinds of Container

2004

for rent and sale.

Oy

33

Oulun

Sales

133

Yrityskalusto Oy

34

Oy Pinifer Ltd

Wholesale of office
furniture

Manufacturi

134 9

Products for dust

ng of

binding and

organic

preventing, ice and

basic

snow preventing

1994

chemicals

35

PK-Tekniikka

Engineering

135 15

Oy

On-site machining,

1993

coatings and
manufacturing of
special
turning/grinding
machines

36

Pöyry

Architectura
l

and

engineering

136 7000

Design

and 1959

engineering,

project

management

and

97
activities

consulting:
Energy production and
distribution

37

Rannikon

Manufacturi

Konetekniikka

ng

137 150

fabricated

Oy

38

Manufacturing

of 1988
metal

products

Rudus Oy

Constructio

138 1200

n/

Manufacturing

of 1897

ready-mixed concrete

Manufacturi
ng

39

Ruskon

Betoni Constructio

Oy

139 90

n/

Manufacturing

of 1983

ready-mixed concrete

Manufacturi
ng

40

Sah-Ko Oy

Engineering

140 90

Mechanical

1955

engineering, industrial
pipelines and boilers,
industrial maintenance
and metal sales

41

Sievin
Oy

Jalkine Manufacturi
ng

141 520

Manufacturer of Safety 1951
and Occupational

98
footwear

42

Suomen

Service

142 10

Mardega Oy

Floor coating based

1989

epoxy, polyurethane
and MMA (acrylic)
coatings.

43

Telatek Oy

Manufacturi

143 80

ng

Manufacturing of

1977

fabricated metal
products

44

Timber-hirsi Oy

Manufacturi

144 18

ng

Manufacturing of

1994

prefabricated wooden
buildings

45

Tullin Pultti Oy

Sales

145 8

Sale of building

2000

materials

46

Valopaa Oy

Manufacturi

146

ng

Manufacturer of
electric lighting
equipment

47

WSP Finland Oy

Engineering

147 330

Structural Design:
Buildings, Bridges,
Underground

1970

99
Structures, Industry.

48

YIT

Rakennus Constructio

Oy,

148 3429

n

Residential

1912

construction and sale.

Talonrakennus
Oulu

Construction, sale and
leasing of business
and retail facilities

49

YIT

Teollisuus Manufacturi

Oy

149 2500

Workshop services.

1912

ng
Industrial

piping

system.
Industrial
maintenance.
Clean Air Solution.

Parameters of Same Industries

NODE
Kuusamon
Työterveys
Oy
Kajaanin
Lukko Oy
Metso
Automation
Oy
Telatek Oy

BURT_
ES
1.5

CENTRAL
ITY
0.083

CLOSENESS

BETWEENNESS

DEGR
EE
4

EIGEN

0.29675387
5969

0.0004432624
11348

3.333

0.125

5.889

0.188

0.31901041
6667
0.36458333
3333

0.0256629383
395
0.0779686513
454

6

0.11015762
7495
0.25654886
7981

2.0

0.083

0.26864035

0.0004728132

4

9

0.08649219
15594

0.11861191

100
0877
0.29000946
9697
0.31507201
6461

38771
0.0
0.0156112799
73

7

0.167

0.31901041
6667

0.0116992387
707

8

0.26692186
5612

5.889

0.188
0.125

0.0

0.0

0.0351739539
4
0.0066637115
8392
0.0

9

3.333

0.32304852
3207
0.30024509
8039
0.0

0.12936611
0255
0.19534209
1454
0.0

5.0

0.167

2.2

0.104

Insinööritoi
misto TarmoRakenne Oy
OMP Konepaja
Oy
Oulun
Autokuljetus
Oy
PK-Tekniikka
Oy
Sah-Ko Oy
Centria
Research and
Development
YIT
Teollisuus
Oy
Konica
Minolta
Business
Solutions
Finland Oy
Tullin
Pultti Oy
Lemminkäinen
Oyj
Ernst
&
Young Oy
KAS-Telineet
Oy
Rannikon
Konetekniikk
a Oy
Sievin
Jalkine Oy
YIT Rakennus
Oy,
Talonrakennu

0.0

0.0

0.0639554904
825
0.0045065011
8203
0.0

8

Etra Oy

0.35944835
6808
0.29000946
9697
0.0

1.0

0.042

0.0

2

0.0

0.0

0.22786458
3333
0.0

0.0

0

6.0

0.167
0.0
0.208

0.0625691829
264
0.0
0.0358787831
401

8

0.0
6.0

0.33143939
3939
0.0
0.35445601
8519

1.0

0.063

0.24076257
8616

0.0

3

0.04804236
42706

1.0

0.042

0.24305555
5556

0.0

2

0.07506564
0599

0.0

0.0

0.0

0.0

0

0.0

5.4

0.208
0.25

0.0

0.0

0.0418288165
124
0.0595796077
191
0.0

10

8.167

0.38667929
2929
0.32304852
3207
0.0

0

0.34349573
8279
0.31440153
1674
0.0

0.0

0.0

0.0

0.0

0

0.0

1.0

0.042

0.0

2

2.0

0.083

0.24539262
8205
0.26864035
0877

0.0004728132
38771

4

0.03662793
78184
0.11861191
8917

Rudus Oy

1.0

0.063

Oulun
Yrityskalust
o Oy
EMC
Talotekniikk
a Suomi Oy
Metalpower
Oy
EHPTekniikka Oy
Suomen
Mardega Oy
ALTE Group

3.571

0.146

4.0

3

6
0

5
0

0
10

12

8917
0.07113345
62825
0.11717061
1177

0.25453115
1548
0.13736431
1879
0.0

0.05802099
05137
0.0

0.12939153
9814
0.0
0.31230432
7874

101
s Oulu
Ojala-Yhtymä
Oy
Korsu Oy

2.6

0.104

0.27149822
695
0.25778619
5286
0.24777508
0906

0.0043043946
3019
0.0009181864
23506
0.0

5

2.0

0.083

Etteplan
design
Center Oy
Go On Oulu

1.0

0.042

3.0

0.125

0.36458333
3333
0.31507201
6461

0.0213258192
142
0.0187427909
479

6

Insinööritoi
misto
Polartek Oy
KymppiEristys Oy
Oucons Oy
Betamet Oy
Oy
Pinifer
Ltd
ISS Palvelut
Oy
Pöyry

2.333

0.063

1.0

0.083

0.30381944
4444
0.0
0.0
0.0

0.0

4

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0
0
0

1.0

0.042

0.25778619
5286
0.32719017
094
0.43255649
7175
0.32719017
094

0.0

2

7.6

0.208

0.0700808040
225
0.2142790260
98
0.0385473899
826

10

Helaakoski
E. Oy
Aimo
Kortteen
Konepaja Oy
Nostokonepal
velu AT Oy
Insinööritoi
misto KoneKonstat Oy
Timber-hirsi
Oy
Ruskon
Betoni Oy
Valopaa Oy

11.14
3
7.0

0.292

0.0

0.0

0.0

0.0

0

0.0

0.0

0.0

0.0

0.0

0

0.0

1.0

0.063

0.0

3

1.0

0.021

0.0

1

1.0

0.042

0.0

2

Miilukangas
Ky
WSP Finland
Oy
ManMachine

3.0

0.104
0.0

0.0266055773
117
0.0

5

0.0

0.24076257
8616
0.22786458
3333
0.24539262
8205
0.34487612
6126
0.0

0.04804236
42706
0.03272069
17141
0.03662793
78184
0.17616715
8238
0.0

1.667

0.063

1.0

0.083

0.0004749240
12158
0.0

3

Oulun
Konttivuokra
us Oy

0.25268151
8152
0.28675093
633

0.208

4
2

3

14
10

0

4

0.11639116
4459
0.05983149
52251
0.05305412
43572
0.23211625
2444
0.07884132
97944
0.09268958
61104
0.0
0.0
0.0
0.04333947
10315
0.24294330
8236
0.29909137
9429
0.14255602
7171

0.04291004
81433
0.13106689
5932

102

Parameters of Similar Competences

NODE

Kuusamon

BURT

CENTRA

_ES

LITY

1.5

0.083

Työterveys

CLOSENESS

BETWEENNESS

DEGR

EIGEN

EE

0.2933429

0.000443262

11877

411348

0.3112296

0.015563415

74797

3743

0.3645833

0.077478616

33333

1147

0.2714982

0.000472813

2695

238771

0.2867509

0.0

4

0.08411262
39566

Oy

Kajaanin

2.6

0.104

Lukko Oy

Metso

5.88

Automation

9

0.188

5

0.09861761
73049

9

0.25757128
425

Oy

Telatek Oy

Rudus Oy

2.0

1.0

0.083

0.063

4

5486

3

3633

Oulun
Yrityskalus

2.66

0.125

0.3038194

0.12027954

0.06909942
3064

0.008175025

6

0.10422808

103
to Oy

7

EMC

4.0

0.167

Talotekniik

44444

32928

0.3230485

0.011699238

23207

7707

0.3112296

0.026357781

74797

1943

0.3074799

0.007550236

19679

40662

1141

8

0.26981859
3982

ka Suomi Oy

Metalpower

5.0

0.167

Oy

EHP-

3.33

Tekniikka

3

0.125

8

0.11570330
5895

6

0.19859171
3908

Oy

Suomen

0.0

0.0

0.0

0.0

0

0.0

5.0

0.167

0.3594483

0.060529705

8

0.25655485

56808

2748

0.2933429

0.004728132

11877

38771

0.0

0.0

Mardega Oy

ALTE Group

Etra Oy

Insinöörito
imisto
TarmoRakenne Oy

2.2

0.0

0.104

0.0

443

5

0.13879597
9963

0

0.0

104

OMP

1.0

0.042

Konepaja Oy

Oulun

0.2320075

0.0

2

75758

0.05891964
81695

0.0

0.0

0.0

0.0

0

0.0

6.0

0.167

0.3271901

0.064602481

8

0.12637336

7094

336

Autokuljetu
s Oy

PKTekniikka

2533

Oy

Sah-Ko Oy

0.0

0.0

0.0

0.0

0

0.0

Centria

6.0

0.208

0.3594483

0.038537542

10

0.31626544

56808

0821

0.2714982

0.000472813

2695

238771

0.2477750

0.0

Research

3581

and
Development

YIT

2.0

0.083

Teollisuus

4

0.12027954
5486

Oy

Konica
Minolta
Business
Solutions
Finland Oy

1.0

0.042

80906

2

0.07679439
22634

105

Tullin

1.0

0.021

Pultti Oy

0.0

1

75758

Lemminkäine

5.4

0.208

n Oyj

Ernst

0.2320075

&

8.16

0.25

0.03377941
8628

0.3926282

0.044129751

05128

3931

0.3314393

0.062047101

93939

8089

10

0.34662580
4443

12

0.31907065

Young Oy

7

KAS-

0.0

0.0

0.0

0.0

0

0.0

0.0

0.0

0.0

0.0

0

0.0

1.0

0.042

0.2407625

0.0

2

0.03533416

8278

Telineet Oy

Rannikon
Konetekniik
ka Oy

Sievin
Jalkine Oy

YIT

78616

04254

0.0

0.0

0.0

0.0

0

0.0

2.6

0.104

0.2744175

0.004127089

5

0.11797573

62724

66565

Rakennus
Oy,
Talonrakenn
us Oulu

OjalaYhtymä Oy

2982

106

Korsu Oy

Etteplan

2.0

1.0

0.083

0.042

design

0.2502042

0.000791540

48366

020263

0.2477750

0.0

4

0.05635732
05373

2

80906

0.05343583
85069

Center Oy

Go On Oulu

3.0

Insinöörito

2.33

imisto

3

0.125

0.063

0.3698671

0.024118564

49758

2942

0.3190104

0.020303659

16667

8958

0.2967538

0.0

6

0.23408647
1957

3

0.07923613
51406

Polartek Oy

Kymppi-

1.0

0.083

Eristys Oy

4

75969

0.08741023
74284

Oucons Oy

0.0

0.0

0.0

0.0

0

0.0

Betamet Oy

0.0

0.0

0.0

0.0

0

0.0

Oy

0.0

0.0

0.0

0.0

0

0.0

1.0

0.042

0.2631013

0.0

2

0.04446161

Pinifer

Ltd

ISS
Palvelut Oy

7457

0612

107

Pöyry

8.81

0.229

8

Helaakoski

11.1

E. Oy

43

Aimo

7.0

0.292

0.208

Kortteen

0.3358004

0.097947234

38596

2825

0.4253472

0.208522755

22222

182

0.3190104

0.036678204

16667

2039

11

0.25056403
7149

14

0.29271612
1484

10

0.13571597
1495

Konepaja Oy

Nostokonepa

0.0

0.0

0.0

0.0

0

0.0

0.0

0.0

0.0

0.0

0

0.0

1.0

0.063

0.2363040

0.0

3

0.04294592

lvelu AT Oy

Insinöörito
imisto
KoneKonstat Oy

Timberhirsi Oy

Ruskon

12346

1.0

0.021

Betoni Oy

Valopaa Oy

0.2320075

78994

0.0

1

75758

0.0

0.0

0.0

0.03377941
8628

0.0

0

0.0
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Miilukangas

3.0

0.104

Ky

WSP Finland

1.0

0.042

Oy

ManMachine

0.025686815

26126

2228

0.2407625

0.0

5

1.66

0.063

1.0

0.083

Konttivuokr

0.17590419
0126

2

78616

7

Oulun

0.3448761

0.03533416
04254

0.2453926

0.000348277

28205

608916

0.2900094

0.0

3

0.04023411
05136

4

69697

0.13244789
601

aus Oy

Parameters of Possible Collaboration

NODE
Kuusamon
Työterveys
Oy
Kajaanin
Lukko Oy
Metso

BURT_
ES
3.571

CENTRAL
ITY
0.146

CLOSENESS

BETWEENNESS

0.32142857
1429

0.0027651131
3745

2.6

0.104

7.909

0.229

0.33333333
3333
0.39705882

0.0156757724
541
0.0926374827

DEGR
EE
7

EIGEN

5

0.09701275
7026
0.25609748

11

0.14643538
0185
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Automation
Oy
Telatek Oy

3529

757

2.6

0.104

Rudus Oy

1.0

0.063

Oulun
Yrityskalust
o Oy
EMC
Talotekniikk
a Suomi Oy
Metalpower
Oy
EHPTekniikka Oy
Suomen
Mardega Oy
ALTE Group

2.667

0.125

4.0

4559

0.29670329
6703
0.30337078
6517
0.32142857
1429

0.0024907125
971
0.0

5

0.0078308068
9996

6

0.167

0.3375

0.0105679391
188

8

0.21058316
6852

5.0

0.167
0.125

0.0

0.0

0.0206426882
388
0.0015470516
1704
0.0

8

2.333

0.32926829
2683
0.31395348
8372
0.0

0.13271557
6381
0.16949709
8325
0.0

4.143

0.146

0.375

7

Etra Oy

2.2

0.104

Insinööritoi
misto TarmoRakenne Oy
OMP Konepaja
Oy
Oulun
Autokuljetus
Oy
PK-Tekniikka
Oy
Sah-Ko Oy
Centria
Research and
Development
YIT
Teollisuus
Oy
Konica
Minolta
Business
Solutions
Finland Oy
Tullin
Pultti Oy
Lemminkäinen
Oyj
Ernst
&
Young Oy
KAS-Telineet
Oy
Rannikon
Konetekniikk
a Oy
Sievin
Jalkine Oy

0.0

0.0

0.31034482
7586
0.0

0.0468559299
93
0.0044241069
577
0.0

1.0

0.042

0.0

2

0.0

0.0

0.23684210
5263
0.0

0.0

0

5.0

0.146
0.0
0.229

0.0203902529
631
0.0
0.0386118185
772

7

0.0
6.636

0.34177215
1899
0.0
0.375

1.0

0.063

0.30337078
6517

0.0

3

0.08355740
05046

1.667

0.063

0.25233644
8598

8.8652482269
5e-05

3

0.08471157
76499

4.5

0.167
0.229

7.667

0.25

0.0

0.0

0.0

0.0203902529
631
0.0468726115
637
0.0499468060
876
0.0

8

5.909

0.34615384
6154
0.41538461
5385
0.3375

0

0.17124071
6371
0.30844789
1276
0.25919645
9514
0.0

0.0

0.0

0.0

0.0

0

0.0

2.0

0.083

0.26213592
233

0.0002532928
06484

4

0.08545295
81238

3

6
0

5
0

0
11

11
12

0.11239010
3161
0.08355740
05046
0.11054663
4379

0.19189585
5943
0.10856796
6789
0.0

0.04080497
15729
0.0

0.15026947
0247
0.0
0.27149108
758

110
YIT Rakennus
Oy,
Talonrakennu
s Oulu
Ojala-Yhtymä
Oy
Korsu Oy

0.0

0.0

0.0

0.0

0

0.0

2.0

0.083

0.28125

4

3.0

0.125

Etteplan
design
Center Oy
Go On Oulu

1.0

0.042

0.27272727
2727
0.26470588
2353

0.0036608725
9372
0.0016231847
3489
0.0

0.07400347
40242
0.11277847
3178
0.04465870
91555

3.857

0.146

3.0

0.083

0.0272068775
45
0.0229186026
716

7

Insinööritoi
misto
Polartek Oy
KymppiEristys Oy
Oucons Oy
Betamet Oy
Oy
Pinifer
Ltd
ISS Palvelut
Oy
Pöyry

0.39130434
7826
0.34615384
6154

1.0

0.083

0.0

4

0.0
0.0
0.0

0.0
0.0
0.0

0.31395348
8372
0.0
0.0
0.0

0.0
0.0
0.0

0
0
0

1.667

0.063
0.208

Helaakoski
E. Oy
Aimo
Kortteen
Konepaja Oy
Nostokonepal
velu AT Oy
Insinööritoi
misto KoneKonstat Oy
Timber-hirsi
Oy
Ruskon
Betoni Oy
Valopaa Oy

13.58
8
7.833

0.354

0.46551724
1379
0.34615384
6154

8.8652482269
5e-05
0.0352954420
108
0.2247636988
96
0.0261630031
357

3

7.6

0.27835051
5464
0.3375

0.0

0.0

0.0

0.0

0

0.0

0.0

0.0

0.0

0.0

0

0.0

1.0

0.063

0.0

3

2.0

0.042
0.167

Miilukangas
Ky
WSP Finland
Oy
ManMachine

3.667

0.125

8.455

0.229

3.0

0.104

Oulun
Konttivuokra
us Oy

1.0

0.083

8.8652482269
5e-05
0.0203902529
631
0.0283168300
742
0.0426838752
461
0.0012981256
3323
0.0

2

4.5

0.24770642
2018
0.24107142
8571
0.34615384
6154
0.375

0.04167227
24777
0.05296935
45062
0.17124071
6371
0.17638837
2863
0.22314682
65
0.09041033
31539
0.10369554
4998

0.25

0.34177215
1899
0.26470588
2353
0.30681818
1818

6
2

4

10
17
12

8
6
11
5
4

0.22015381
5193
0.10149481
2602
0.09541546
1103
0.0
0.0
0.0
0.06539888
10871
0.20938310
5907
0.33083900
4945
0.20501483
3966
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Parameters of Construction Companies

NODE

YIT

Rakennus

Oy,

BURT

CENTRA

CLOSEN

BETWEE

DEG

EIG

_ES

LITY

ESS

NNESS

REE

EN

1.0

1.0

0.5833333

0.0

33333

Talonrakennus Oulu

EHP-Tekniikka Oy

Insinööritoimisto Tarmo-

1.0

1.0

1.0

1.0

EMC

Talotekniikka

1.0

1.0

1.0

1.0

Suomi Oy

Ruskon Betoni Oy

Rudus Oy

1.0

1.0

1.0

1.0

0.45643557
5434

0.3181818

0.02380952

18182

38095

0.5833333

0.0

7

0.27386116
7906

7

33333

Rakenne Oy

Helaakoski E. Oy

7

0.45643557
5434

0.3181818

0.02380952

18182

38095

0.3181818

0.02380952

18182

38095

0.3181818

0.02380952

18182

38095

0.3181818

0.02380952

18182

38095

7

0.27386116
7906

7

0.27386116
7906

7

0.27386116
7906

7

0.27386116
7906
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Lemminkäinen Oyj

1.0

1.0

0.5833333

0.0

7

0.45643557

33333

5434

Parameters of Electrical Companies

NODE

Pöyry

BURT

CENTR

CLOSENES

BETWEE

DEG

EIGE

_ES

ALITY

S

NNESS

REE

N

1.0

1.0

0.6

0.0

6 0.4724797
61468

Metso Automation 1.0

1.0

Oy

0.3333333

0.04

33333

Helaakoski E. Oy

1.0

1.0

0.3333333

12786

0.04

33333

ALTE Group

1.0

1.0

0.3333333

Center Oy

design 1.0

1.0

0.6

6 0.2873537
12786

0.04

33333

Etteplan

6 0.2873537

6 0.2873537
12786

0.0

6 0.4724797
61468
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Valopaa Oy

1.0

1.0

0.3333333

0.04

6 0.2873537

33333

Insinööritoimisto

1.0

1.0

0.6

12786

0.0

6 0.4724797

Polartek Oy

61468

Parameters of Manufacturing Companies

NODE

YIT Teollisuus Oy

BURT CENTR

CLOSENES BETWEENN

DEG

EIG

_ES

ALITY

S

ESS

REE

EN

1.0

0.857

0.447204

0.0

968944

Timber-hirsi Oy

1.0

0.857

92362

0.233766

0.00091575

233766

0915751

Sievin Jalkine Oy

0.0

0.0

0.0

0.0

Rannikon

1.0

0.857

0.233766

0.00091575

233766

0915751

Konetekniikka
Oy

12 0.4169519

12 0.2435163
0002

0 0.0

12 0.2435163
0002
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Telatek Oy

Kymppi-Eristys

1.0

1.0

0.857

0.857

Oy

Metso

1.0

0.857

Automation Oy

Aimo

0.857

Konepaja Oy

Helaakoski E. Oy

Valopaa Oy

Metalpower Oy

0.00091575

233766

0915751

0.233766

0.00091575

233766

0915751

0.447204

0.0

968944

Kortteen 1.0

Ojala-Yhtymä Oy

0.233766

1.0

1.0

1.0

1.0

0.857

0.857

0.857

0.857

12 0.2435163
0002

12 0.2435163
0002

12 0.4169519
92362

0.233766

0.00091575

233766

0915751

0.233766

0.00091575

233766

0915751

0.233766

0.00091575

233766

0915751

0.233766

0.00091575

233766

0915751

0.233766

0.00091575

233766

0915751

12 0.2435163
0002

12 0.2435163
0002

12 0.2435163
0002

12 0.2435163
0002

12 0.2435163
0002

116

Miilukangas Ky

OMP

1.0

Konepaja 1.0

0.857

0.857

Oy

Oy Pinifer Ltd

0.0

0.0

0.233766

0.00091575

233766

0915751

0.233766

0.00091575

233766

0915751

0.0

0.0

12 0.2435163
0002

12 0.2435163
0002

0 0.0

Parameters of Engineering, Design and Installation Companies

NODE

PK-Tekniikka Oy

Pöyry

BUR

CENTR

CLOSENE

BETWEEN

DEG

EIG

T_ES

ALITY

SS

NESS

REE

EN

1.0

1.0

0.291666

0.0054945

666667

0549451

0.56

0.0

1.0

1.0

14 0.2050316
84266

14 0.3665999
49849

EMC Talotekniikka 1.0
Suomi Oy

1.0

0.291666

0.0054945

666667

0549451

14 0.2050316
84266
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WSP Finland Oy

Etra Oy

1.0

1.0

1.0

1.0

0.291666

0.0054945

666667

0549451

0.56

0.0

14 0.2050316
84266

14 0.3665999
49849

Helaakoski E. Oy

Nostokonepalvelu

1.0

1.0

1.0

1.0

AT Oy

ALTE Group

1.0

1.0

0.291666

0.0054945

666667

0549451

0.291666

0.0054945

666667

0549451

0.56

0.0

14 0.2050316
84266

14 0.2050316
84266

14 0.3665999
49849

Etteplan

design 1.0

1.0

Center Oy

Insinööritoimisto

1.0

1.0

Kone-Konstat Oy

Insinööritoimisto
Polartek Oy

1.0

1.0

0.291666

0.0054945

666667

0549451

0.291666

0.0054945

666667

0549451

0.56

0.0

14 0.2050316
84266

14 0.2050316
84266

14 0.3665999
49849
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KAS-Telineet Oy

Oucons Oy

Sah-Ko Oy

Betamet Oy

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.291666

0.0054945

666667

0549451

0.291666

0.0054945

666667

0549451

0.291666

0.0054945

666667

0549451

0.291666

0.0054945

666667

0549451

14 0.2050316
84266

14 0.2050316
84266

14 0.2050316
84266

14 0.2050316
84266

Parameters of Installation Companies

NODE

EMC

BURT CENTR

CLOSENE

BETWEEN

DEG

EIG

_ES

ALITY

SS

NESS

REE

EN

1.0

1.0

0.571428

0.0

Talotekniikka

571429

4 0.5477224
70447

Suomi Oy

Betamet Oy

1.0

1.0

0.333333

0.0416666

4 0.3651484
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Etra Oy

1.0

1.0

333333

666667

0.571428

0.0

571429

Helaakoski E. Oy

KAS-Telineet Oy

1.0

1.0

1.0

1.0

58728

4 0.5477224
70447

0.333333

0.0416666

333333

666667

0.333333

0.0416666

333333

666667

4 0.3651484
58728

4 0.3651484
58728

