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Chapter 1 

Introduetion to the Study 

1.1. Introduetion 
The goal of this study is to conceptually build on the academie work regarding social 

structure and its effect on alliance formation patterns in social networks (see, e.g. 

Gulati, 1995a, 1998; Granovetter, 1992; Gulati, Gargiulo, 1999; Walker, Kogut and 

Shan, 1997) by integrating these streams of research. Furthermore, we aim to 

empirically study network evolution in inter-organizational networks in high-tech 

industries from a longitudinal perspective. More in particular, we aim at further 

theoretica! development of the concept of alliance blocks or "technology driven 

constellations" (Gomes-Casseres, 1996; Das, Teng, 2002) by adopting a social network 

perspective (e.g., Nohria, 1992; Gulati, 1998). Therefore, we intend to empirically 

identify the social mechanisms that cause enabling and constraining effects of 

embeddedness in technology alliance blocks. The dynamics of inter-alliance networks 

are increasingly driven by these social mechanisms that follow from embeddedness 

and investing in social capital (Gulati, 1995a; Gulati, Gargiulo, 1999). These social 

mechanisms cause the inter-organizational networks to self-generate, self-transform 

and self-reinforce in alliance blocks. Thus, in this study we try to empirically identify 

the social component that is gaining importance over the technological aspect as a 

driving force in the network evolutionary process and in the formation of alliance 

blocks particularly, as firms increasingly look for trustworthy and preferential relations 

through repHeation of their existing ties to improve their innovative performance. 

Moreover, since it is a debated issue in the academie literature, this study intends to 

contribute conceptually as well as empirically to the current body of literature on social 

embeddedness and network positioning strategies of firms in alliance networks -in 

alliance blocks in particular- and their effect on innovative performance (e.g. Rowley, 

Behrens and Krackhardt, 2ooo; Gulati, Nohria, Zaheer, 2ooo; Gargiulo, Benassi, 

2ooo; Coleman, 1988; Burt, 1992) under changing technologkal conditions 
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(Madhavan, Koka, Prescott, 1998; Bower, Christensen, 1995). Then, in spite of a 

growing body of theoretica! contributions, the academie literature and empirica! 

research is rather inconclusive about the performance effects of group membership, 

which is the strongest form of social embeddedness. Given the emphasis on 

'technology' alliances in this thesis, their effect will not be related to economie 

performance in general but to the innovative performance of companies (Hagedoorn, 

Duysters, 2002). Then, strategie technology alliances, through which companies 

acquire R&D-related knowledge, are expected to help them differentiate their innovative 

performance from other companies (Hagedoorn, Duysters, 2002). Hagedoorn and 

Schakenraad (1994) found a positive relation between technology-based alliances and 

their innovation rates1
• Concerning the usefulness of engagement in technology 

alliances to imprave innovative performance, Duysters and Hagedoorn (2ooo) found 

that strategie technology alliances should be used as a vehicle for developing core 

campetences related to innovation to complement capabilities in the long run, as they 

can be used as monitoring devices to scan the most promising technologies. Then 

because of the globalization of markets, the increasing complexity of technologies and 

rapid technological change and the increasing casts of R&D, technology alliances 

enable firms to both explore several technological developments as well as exploit the 

most promising ones internally at the sametime (Duysters, Hagedoorn, 2ooo). 

Our empirica! contribution manifests itself in that we try to establish the performançe 

effects of firms embedded in alliance networks that have multilateral collaborative 

technology agreements. We particularly focus on the performance effects of allia~ce 

block membership, which is the .ê!~<?ngest forp _9f_~oc~l embeddedness. To date, 

empirica! evidence is lacking in that field. So far, empirica! studies have increasingly 

shown the effects of bilateral collaborative agreements on innovative performance (e.g. 

Das, Teng, 2003). Specifically, a study performed for the Dutch Ministry of Economie 

Affairs has empirically shown that bilateral collaborative agreements have positive 

effects on innovative performance for the firms involved. The study concluded amongst 

others that a high level of alliance capability, similar knowledge backgrounds and a 

higher intensity of the relationships increase innovativeness (De Man, Duysters, 2003). 

Therefore, in our study, we intend to address attention to the debated issue of the 

1 The relevanee of this topic, as for instanee demonstrated by the growing importance of strategie 
technology alliances as a major element in the extemal linkages of companies, has been 
documented in many publications (Hagedoom, Duysters, 2002) . See Hagedoom (1996) and 
Os bom and Hagedoom (1997) for an overview of the literature. 
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performance effects of firms connected through multilateral collaborative technology 

agreements and alliance blocks in particular. Therefore, we empirically and 

conceptually build on the academie work in this field to show the effects of 

embeddedness on innovative performance (e.g. Rowley, Behrens and Krackhardt, 

2ooo; Gulati, Nohria, Zaheer, 2ooo; Gargiulo, Benassi, 2ooo; Coleman, 1988; Burt, 

1992). By empirically building on Colernan's dosure advantages (1988) and Burt's 

(1992) structural hole advantages regarding network position we intend to establish the 

performance effects of alliance block membership. Hereby we investigate network 

positions that can either involve pursuing a block memhership or non-block 

memhership strategy. 

Conceming the moderating effect of technologkal change on network positioning 

strategies and innovative performance, we contribute empirically and conceptually to 

the academieworkin this field (e.g. Madhavan, Koka and Prescott, 1998) to show that 

the degree of uncertainty in the environment and required ra te of innovation (Bower, 

Christensen, 1995) influences the appropriate network configurations. 

1.2. The Driving Forces in Alliance Network Formation 
Interdependence and complementarities have been addressed as the most common 

explanation why firms form inter-organizational ties (Richardson, 1972; Pfeffer and 

Nowak, 1976; Nohria and Garcia-Pont, 1991). These resource dependency perspectives 

(Pfeffer, Salancik, 1978) posit that extemal sourees scarcity is the most important 

motive to engage in collaborative agreements (Park, Chen, Gallagher, 2002). This 

stream of research has made significant progress in examining the factors that 

determine the propensity of firms to form alliances, i.e. the exogenous dynamics. 

Recently however, the strategie alliance literature has made progress in advancing our 

understanding of the inter-alliance dynamics, i.e. how social factors, social relations 

and competitive tension between alliances affect the intent of creating, building and 

sustaining collaborative advantage through alliance formation (e.g., Gulati, 1995a, 

1998; Walker, Kogut, Shan, 1997; Gulati, Gargiulo, 1999; Chung, Singh, Lee, 2000). 

This so-called endogenous dynamic refers to with whom specifically alliances are 

formed (Gulati, 1995a; Gulati, Gargiulo, 1999) as firms have several suitable partners 

at their disposal. In this context, alliance formation is based on building preferential 

relationships characterized by trust, stability and rich exchange of information between 

partners (Dore, 1983; Powell, 1990; Gulati, Gargiulo, 1999). Most of these theoretica! 
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contributions on network evolution (see e.g., Gulati, 1998; Walker et al., 1997) assert 

that network formation proceeds through the formation of new relationships, building 

on the experience with existing firm ties. This stream of research thus has focused on 

the role of social structural context as an important driving factor in the alliance 

formation process (e.g., Gulati, 1995a; Walker, Kogut, Shan, 1997; Gulati, Gargiulo, 

1999; Chung, Singh, Lee, 2ooo). This social structural context refers to the fact that 

firms are embedded in a network of relations and have access to several qualified and 

resource-complementary partners, which influences the decision with whom to tie up. 

1.3. Alliance Network Formation From a Social Network Perspective 
Specifically, the social network perspective we adopt, addresses this social structural 

context driving the alliance formation process. lt explains the collaborative behavior of 

actorsin termsoftheir position in networks of relationships (e.g., Nohria, 1992; Gulati, 

1998). The perspective posits that actors are embedded in a networkof social relations 

- their alliances. Embeddedness refers to the structure of a networkof social relations 

that can affect the firm's economie action, outcomes and behavior and that of its 

partners it is directly or indirectly linked to via its partners (e.g., Granovetter, 1992; 

Gulati, 1998). Thus, embeddedness influences the firms' tying behavior, because it 

enables preferential relations to emerge from the direct and indirect contacts firms 

have built up in their previous partnerships. By investing in these social relations 

through the repHeation of their existing ties, firms build up social capital (Burt, 1992). 

Social capital captures the shared values, norms and trust between alliance partners 

and is thus by its very nature dependent on history (Chung, Sing, Lee, 2000). Social 

capital enables firms to rely on both direct and indirect alliance-expenences in partner 

selection (Chung, Singh, Lee, 2000) and hence allows them to shortcut the partner

selection process. In this way, this social capital generates returns as it enables those 

firms to access and capture the embedded resources in their social relations (Lin, 

1999). Moreover, firms in network positions with higher social capital are likely to 

increase their inter-company relationships (Walker, Kogut and Shan, 1997). Hence, 

social capital drives the network to self-organize, self-transform and self-reinforce, as 

social capital forms the basis upon which the actors establish future social relations 

(Gulati, 1998; Walker, Kogut and Shan, 1997; Chung, Sing, and Lee, 2ooo). In this 

way, the network becomes a growing repository of information on the availability, 

reputation, competencies and reliability of prospective partners (Walker, Kogut, Shan, 

1997; Gulati, 1995a; Powell, Koput, Smith Doerr, 1996). 
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1.4. The Driving Forces in Alliance Block Formation 
Apart from engaging in these collaborative agreements to foster innovative renewal, 

firms increasingly adopt multiple collaborative arrangements for competitive gains 

(Guidice, Vasudevan, Duysters, 2003). Then, in the alliance network formation process, 

the technologkal positioning in the network depends very much on the competitive 

forces that shape the industry. Globalization of competition and the deepening industry 

convergence force firms to engage in global scale production and acknowledge the 

cross-linking of industries through new technologies (Gomes-Casseres, 1996). 

Especially in high-tech sectors where technology positioning is crudal to firms' survival 

chances, "competition through cooperation" (Gomes-Casseres, 1994, 1996; Doz and 

Hamel, 1998) has become a comerstone of the firm' s competitive strategy. 

By establishing multiple collaborative agreements, firms tend to compete intensely with 

each other in several areas they are active in, resulting in 'co-opetition' behavior 

(Gnyawali, Madhavan, 2001). Thus, a firm's alliancescan be instruments to withstand 

competition -by making enemies partners- but can also impose stronger competition 

on others, as winning the alliance race entails access to better partners, resources or 

patents (Silverman, Baum, 2002). As these cooperative technology agreements among 

competitors proliferate (Gomes-Casseres, 1996; Gnyawali, Madhavan, 2001) 

technology competition becomes indispensable in the technology positioning strategy 

of the firms involved. This actual explosion of collaborative agreements has led to a new 

form of competition: group versus group rather than company versus company 

(Gomes-Casseres, 1996; Guidice, Vasudevan, Duysters, 2003). The driving forces 

behind the formation of these technology-driven constellations are typically related to 

technology competition. Technology competition takes the form of multiple partner 

firms linked with each other through strategie alliances in groups or constellations2 

(Das, Teng, 2002) "competing against other such groups and against traditional single 

firms" (Gomes-Casseres, 1996: 3). Through multiple R&D collaboration in alliance 

blocks, innovators can capture the full benefit of their innovative activity through 

spillovers and extemalities, as they now are able to share the costs and revenues of R&D 

projects, which can serve as an incentive to conduct further R&D (Sakakibara, 2002). 

Other important driving forces that incur group formation involve establishing industry 

standards as a result of standard batties between firms and entail (re)positioning 

strategiesof companies (Gomes-Casseres, 1996; Das, Teng, 2002). A common theme 

2 In this thesis we use alliance blocks, (technology-driven) constellations and (alliance) (cohesive) 
(sub) groups interchangeably. 
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behind these motivations is taking advantage of economies of scale and scope (Gomes

Casseres, 1996). 

Figure 1 Alliance Blocks in the Microelectronics Industry 

Sou ree: Centre for Global Corporale Positioning 

Research by Gomes-Casseres (1996) and by Doz and Hamel (1998) is among the first 

to have explored the increasing frequency of collaboration as a reflection of a 

fundamental shift from the traditional form of competition (firm vs. firm) to a new 

form (group vs. group). As global competition continues to intensify and the number of 

technology-based alliances is increasing (Das, Teng, 2002), a more thorough 

understanding of this new form of competition -alliance-based technology competition 

through constellations (Figure r)- is required to improve our understanding of how 

alliance networks evolve over time (Gomes-Casseres, 1996). Then, in these high tech 

industries characterised by alliance races to get access to high-quality partners and their 

R&D capabilities (Gulati, 1995a), scarcity in the amount of available partners implies 

that firms have to move quickly to foreclose the competitors' partnering opportunities 

(Gomes-Casseres, 1994; Silverman, Baum, 2002). This behavior can arouse an alliance 

network dynamic and explain the formation of these alliance blocks. Such group-
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versus-group competition does not however decrease the importance of the competition 

that takes place at the firm level, but it certainly alters the nature of competition as it 

increases the significanee of a finn's alliances (Silverman, Baum, 2002). However, this 

specific issue of group-based competition is beyond the scope of this research, since we 

focus on the formation of alliance blocks and its performance effects. 

1.5. Alliance Block Formation From a Social Network Perspective 
In the network evolutionary process, and in the subgroup formation process 

specifically, both the social driving forces as well as technologkal motivations are 

important. Since finding the right partners with complementary resource 

configurations is costly and time-consuming, firms tend to engage in local search for 

forming their subsequent ties, basedon the social capital (Burt, 1992) that firms have 

built up in their past partnerships. Engaging in preferential partnering thus tends to 

reduce search costs of finding the right partners with complementary resource 

configurations and eases the risk of opportunistic behavior between the partners 

involved (Gulati, Gargiulo, 1999). Hence, actors search for partners they trust and with 

whom they have had prior linkages. As prior linkages determine the formation of 

future linkages, those social relations are path-dependent (e.g., Gulati, 1995a; Levinthal 

and Fichman, 1988; Walker, Kogut and Shan, 1997; Tsai, 2ooo). This local focus in 

search strategies in high-tech sectors is addressed by several organizational theories. 

Structural inertia theory (Hannan, Freeman, 1984), evolutionary economie theory 

(Nelson, Winter, 1982) and organizationalleaming theory (Cohen and Levinthal, 1990) 

all conclude that firms behave according to specific routines that have become 

institutionalized over time. 

As firms build on these preferential relations (Dore, 1983; Powell, 1990; Gulati, 

Gargiulo, 1999), through repHeation of ties, they become embedded in dense networks 

of relations. Engaging in new collaborations based on social capital by replicating 

existing ties, typically results in the formation of densely connected cliques or blocks of 

collaborative relationships consisting of firms that are all mutually connected through 

multiple alliances. These closely connected parts of the network are characterized by 

shared values, norms and trust between alliance partners. Such an environment 

provides a strong basis of trust and intimacy for the companies involved (see 

Krackhardt, 1992; Brass, Butterfield and Skaggs, 1998; Granovetter, 1973) and hence 

provides the basis for further reproduetion of this collective asset. Here a social 

dimension is apparent in the role of trust and shared value inducing redprocity and 
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knowledge sharing, as wellas in prevenring firrns to act unethkally (Brass, Butterfield 

and Skaggs, 1998; Kash, Rycoft, 2ooo). 

The growth of alliance blocks can be limited by internal organizational factors, whkh 

can reduce the net benefits of adding new actors to the group (Gomes-Casseres, 2001). 

Here one has tothink of rising coordination costs and scarcity of management capacity, 

whkh can constrain further alliance formation (Gomes-Casseres, 2001). However, 

these social factors related to the operational and management-issues of the internal 

organization of alliance groups fall beyond the scope of this research. 

Except from the social component in network evolution and group formation 

specifically, there is also a technica! component (Kash, Rycoft, 2ooo). Specific motives 

for the formation of technology-based alliances have been raised such as decreasing 

uncertainty and increasing costs in R&D, technology transfer, technologkal 

leapfrogging, shortening of product life cycle, reducing the time-to-market, and motives 

related to market access and search for opportunities (Hagedoom, 1993). Furtherrnore, 

firrns search for those technologies that enable them to extend their established 

technologkal capabilities (Stuart and Podolny, 1996). Hence, they search for partners 

with whom actors share technologkal content and with whom they are either directly or 

indirectly linked in the technologkal network (Podolny, Stuart, 1995). They search for 

those new technologies that they can add to their existing technologkal base and build 

upon in later periods. The ability to build on this technology is strongly related to 

previous R&D activity (Rosenkopf, Nerkar, 2001) and requires pre-alliance 

technologkal overlap or absorptive capacity (see e.g., Cohen & Levinthal, 1990; Hamel, 

1991; Lane & Lubatkin, 1988; Mowery, Oxley and Silverman, 1996) to absorb the 

partners' technologkal capabilities (Tsai, 2001). This similarity in technology portfolio 

is required for the repHeation of the actors' ties. Hence, blocks within inter

organizational technology networks typically form by companies who are 

technologkally similar. 

1.6. Alliance Block Formation From a Network Evolutionary Perspective: 
The Socio-technical System 
From the above we can conclude that in the network evolutionary process, and in the 

subgroup formation process specifically, both the social driving forces as well as 

technologkal motivations are important. However, these driving forces do not develop 

in isolation of each other, but happen at the same time in a co-evolutionary way: 
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networks and technology development constantly shape each other. Thus, in 

technology development or innovation of complex technologies in networks of 

relationships, the networks co-evolve with their technologies in so-called socio-technica! 

systems. As technology development in networks is based on co-evolution in socio

technica! systems, it involves both a network of interacting firms as well as a technology 

that moves along a trajectory or path embedded within that technological community 

(Kash, Rycoft, 2ooo). Hence, trust within those communities allows memhers to build 

up social capita! through interaction. This social capita! gives them access to "a stock of 

collective leaming that only can be created when a group of organizations develops the 

ability to work together fora mutual gain" (Kash, Rycoft, 2ooo: 821). The technological 

community shares a particular body ofknowledge and has "broad agreement on the key 

technological and organizational obstacles and opportunities likely to be encountered in 

the future evolution of the trajectory" (Kash, Rycoft, 2ooo: 821). 

1.7. Research Questions 
Since the focus of our study is to further develop the theory on social structure and its 

effect on alliance formation pattems in social networks, we are interested in empirically 

identifying the social mechanisms that induce those network dynamics in technology 

alliance blocks. These social mechanisms can cause enabling and eenstraining effects 

of embeddedness. Then, apart from the network enabling effect of embeddedness (e.g., 

Granovetter, 1992; Gulati, 1998) in alliance block formation - where embeddedness is 

a driving factor in the network evolutionary process - the academie literature has given 

considerably less attention to the eenstraining effect of embe~~ednes~in the decision 

with whom to partner. In many cases, the enabling effect of embeddedness in alliance 

formation that is based on preferential relations can turn into a paralyzing effect as 

actors become locked-in, as they only rely on partners in their own closed social system. 

Those firms may start to suffer from "over-embeddedness" (Uzzi, 1997) in 

technological terms as well as in relational terms. Then, through repHeation of ties in 

the group, firms in cohesive subgroups tend to become more similar and "relationally 

inert" (Uzzi, 1997; Gargiulo and Benassi, 2ooo) . The latter is also known as strategie 

gridlock (Gomes-Casseres, 1996) which forces firms to exclude attractive partners, as 

they have become unavailable, because they partnered with other groups. This is likely 

to put a severe strain on their ability to move flexibly into other "resource niches". This 

eenstraining effect of embeddedness can lead to decreasing opportunities for leaming 

and innovation for block memhers involved and in turn can cause block dissalution as 

memhers look for partners outside of the block to get access to new information to 
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speed up their opportunities for innovation. From this we can conclude that there are 

social mechanisms that cause this dual effect of embeddedness in the dynamics of 

inter-organizational networks. Therefore, we intend to empirically illustrate this dual 

effect of embeddedness by addressing the social mechanisms that cause these enabling 

and constraining effects. This leads to the following research question: 

1. What is the role of embeddedness and its social mechanisms in the dynamics 

of inter-organizational networks and alliance blocks specifically? 

Next to the role of embeddedness (e.g., Granovetter, 1992; Gulati, 1998) as a driving 

factor in the network evolutionary process of alliance subgroup formation, we are 

interested in the effects of embeddedness on innovative performance of the fmns 

involved. This is a debated issue, because in spite of a growing body of theoretica! 

contributions, the academie literature and empirica! research is rather inconclusive 

about the performance effects of group membership, which is the strongest form of 

social embeddedness. In order to begin filling this void we empirically examine the 

relation between network positioning -in terms of cohesive subgroup membership

and innovative performance. Thus: 

2 . What is the effect of embeddedness -alliance block memhership in partkular

on innovative performance? 

Here, we have to acknowledge the relevanee of group-based technology competition 

(Gomes-Casseres, 1996) in hightech sectors. Then this form of competition affects the 

technology-positioning strategies at the firm level and hence the innovative 

performance of the firms involved, as they choose to either be an alliance block 

memher or not. Block memhership can be understood as one of the strongest forms of 

social embeddedness. The effect of block memhership on the innovative performance 

of companies can therefore be seen in the light of the current debate on the advantages 

and disadvantages of social embeddedness (e.g., Burt, 1992; Coleman, 1988; Rowley, 

Behrens and Krackhardt, 2ooo; Gargiulo and Benassi, 2ooo). Then, a position as a 

block memher in dense and closed parts of the network, characterized by closely 

connected subgroups, provides a strong basis of trust and intimacy for the companies 

involved. Trust ameliorates information sharing, reduces resistance and provides 

comfort amongst the partners (Kiackhardt, 1992; Brass, Butterfield and Skaggs, 1998; 

Granovetter, 1973). These densely connected blocks of technology alliances are probably 
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well able to facilitate the essential knowledge transfer to innovate. In that case 

embeddedness enables the transfer of knowledge among the partners. The growing 

similarity of companies collaborating only in these groups can however hamper the 

development of radical innovations. 

Furthermore, we would like to improve our understanding of how firms should 

position themselves in strategie alliance networks under various technologkal 

conditions, in order to maximize their innovative performance (see Figure 2). With 

technologkal conditions we refer to technologkal events that are either structure

reinforcing or structure-loosening (Madhavan, Koka, Prescott, 1998), caused by 

incremental technologkal developments or disruptive technologies (e.g., Bower, 

Christensen, 1995), respectively. Therefore, we pose the following question: 

3· How does technologkal change -that is either disruptive or incremental

mediate the relationship between block memhership and innovative 

performance? 

Research 
question 2 

Block Memhership Innovative Performance 

________ :::::: ________ ~-----------------------------
Research 

question 3 

I 
Disroplive or 
Cumuialive 

Technological Change 

Figure 2 Conceptualization of Research Question 2 and 3 

To answer these research questions we will develop and empirically test hypotheses, in 

order to increase our understanding of network dynamics and innovation. 
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1.8. Outline ofthe Study 
In the second chapter of this thesis, we will discuss the definitions of strategie 

technology alliances and alliance blocks, we will also provide a description of the data 

and methodology used and will describe the variables concerning the empirica! part of 

this study. Furthermore, we will address the major technologkal developments and 

trends in the industry of our focus: the microelectronics industry from 1970-2ooo. 

The first research question will be addressed in the third and fourth chapter in which 

we will describe the role of embeddedness in the evolution of alliance networks and 

cohesive subgroups specifically. By introducing our first propositions, these chapters 

will empirically illustrate the social mechanisms that enable and eenstrain alliance -block formation. 

In the fifth chapter of this thesis, we will address the specific attributes of alliance block 

memhers compared to non-block members. This insight is useful as these 

characteristics have implications for the relation between block memhership and 

innovative performance, an issue we will address in the second research question and 

sixth chapter of this thesis. 

In the sixth chapter of this thesis we will empirically study our second research 

question on alliance block memhership and innovative performance, where we will ___. 
derive some basic hypotheses on the effect of alliance block memhership on innovative 

performance. (_ ~.-,, -t 6 ..._ c.l .... .s \ ~..., ) ~ ~ 

In chapter seven we will empirically test some hypotheses on the effect of hlock 

memhership on innovative performance under changing technologkal conditions and 

will answer our third research question. 

In chapter eight we will summarize, conclude and reflect on the outeernes of our 

hypotheses-testing and on the research questions. Finally, we will state the limitations 

of the study and give directions for further research. 



Chapter 2 

Definitions, Data and Methodology 

2.1. Introduetion 
In this chapter, we will discuss the definitions of strategie technology alliances and 

alliance blocks, we will give a description of the data and methodology we used and 

describe the variables conceming the empirica! part of this study. Furthermore, we will 

address the major technologkal developments and trends in the industry of our focus: 

the microelectronics industry from 1970-2ooo. 

2.2. Definitions 
Strategie technology alliances are defined as the establishment of common interests 

between independent (industrial) partners, which are not connected through (majority) 

ownership (Hagedoom, 1993). And: " ... Cooperative agreements aimed at joint 

innovative efforts or technology transfer that can have a lasting effect on the product

market positioning of partidpating companies" (Hagedoom, Schakenraad, 1994: 291) 

Others define strategie technology alliances as: "any organizational structure used to 

govem an incomplete contract between separate firms and in which each partner has 

limited control" (Gomes-Casseres, Jaffe, Hagedoom, 2002: 4). Or: " ... Cooperative 

efforts in which two or more separate organizations, while maintaining their own 

corporate identities, join forces to share redprocal inputs" (Vanhaverbeke, Duysters, 

Noorderhaven, 2002: 715). 

Following from the definitions formulated above, we adhere to the notion that strategie 

technology alliances are cooperative agreements for redprocal technology sharing and 

joint undertaking of research between independent actors that keeptheir own corporate 

identity during the collaboration. Although alliances can cover a number of activities, 

such as marketing, production, distribution and R&D, we decided to focus on 

technology or R&D alliances. Typkal examples of strategie technology alliances are 

joint research pacts, joint development agreements, R&D contracts, (mutual) second 
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sourcing agreements, cross-licensing, research corporations, R&D joint ventures and 

technology-inclined cross-holdings. The strategie nature of these alliances is 

safeguarded by strict inclusion rules which make sure that only alliances are included 

that are undertaken in order to affect the long-term strategie positioning of companies. 

The differentiation between strategie alliances and other forms of cooperation in this 

data bank is described extensively in Hagedoorn (1993) . 

Networks refer to the inter-organizational relationships involving strategie technology 

alliances and can range from sparse dyadic, to dense multilateral relations where actors 

tend to cluster in alliance blocks. 

Technology alliance blocks or technology-driven groups are defined as multiple partner 

firms linked with each other through strategie alliances in groups or constellations 

(Das, Teng, 2002) "competing against other such groups and against traditional single - --firms" (Gomes-Casseres, 1996: 3). Thus these firms are bound together by a networkof _, 
relatively strong ties (Vanhaverbeke, Noorderhaven, 2001). Hence wedefine t:chnology 

alliance blocks as groups of firms connected through strategie tec~nology alliances with 

t:Qe purpose of joint innovative effort, where alliance block memhers maintain and 

re~ strong and multiple ties within their group as ~~p~~~t~·th~-;~tsid~~----

Thus, the main characteristie of an alliance block3 or a cohesive subgroup in a social 

network is that the relationshi s among its memhers are more i t and m re 

numerous than the relations between membe~s. and non-memhers (Fershtman, 1997). 

There are four ways to conceptualize the idea of subgroups. These properties address: 

the mutuality of ties (adjacency), the closeness or reachability of subgroup members, 

the frequency of ties among members, the relative frequency of ties among block 

memhers compared to non-members. Hence, following this classification we can 

discern several cohesive subgroup measures like cliques conceming the mutuality of 

ties, n-cliques, n-clans and n-clubs to address the reachability of groupmembers, k

cores and k-plexes to specify the frequency of ties among memhers and LS sets and 

lambda sets to focus on the relative frequency of ties among memhers compared to 

non-memhers (Wasserman and Faust, 1994). An optimal cohesive subset would be a 

clique, which is maximal complete subgraph of three or more nodes, all of whieh are 

3 In this thesis we use alliance blocks, (technology-driven) constellations and (alliance) (cohesive) 
(sub) groups interchangeably. 
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adjacent to each other, and there are no other nodes that are also adjacent to all of the 

memhers of the clique (Wasserman and Faust, 1994). However, since some of the 

abovementioned measures like cliques and n-cliques are quite stringent for data 

analysis, and since we are interested in conceptualizing block memhership as memhers 

having more n~~~';l~_relation_s ~ith.~a~!!_.~!h.~r.JhiH:t!I2.!J.:~loc~.act~rs (Alba, 1973), we 
m~e a cohesive subgroup in a social network by comparing "the prevalenee of ties 

~ithin the subgroup to the sparsity of ties outside the subgroup" (Wasserma~nd 
Faust, 1994: 267). This m~~~--;re inte;;sted in the-;el~tivë-frequency of ties among 

block memhers compared to non-memhers (see classification above). Thus it is 

necessary to compare the properties of ties among memhers within the subgroup to 

properties of ties to actors outside the subgroup (Wasserman & Faust, 1994). 

2.3. Data Sourees 
All the data regarding strategie technology alliances were taken from the CATI ---,. 

database. The MERIT-CATI data bank contains information on thousands of 

cooperative technology agreements and their 'parent' companies and currently covers 

the period between 1970 and 2ooo and contains information on nearly 15.ooo 

alliances of parent companies active in biotechnology, information technology, new 

materials and a number of 'non-core' technologies. The most important data sourees 

are international and specialized trade and technology joumals for sectors of industry 

and many fields of technology. The alliances in the database are primarily related to 

technology -~~~p~_ra~i_ü_!l:" In this specific form of alliances the transfer of technology or 

the joint undertaking of research has to be part of the agreement: joint research pacts, 

joint development agreements, R&D contracts, (mutual) second sourcing agreements, 

cross-licensing, research corporations, R&D joint ventures and technology-inclined 

cross-holdings. Mere production or marketing alliances are excluded. The strategie 

nature of these alliances is safeguarded by strict inclusion rules which make sure that 

only alliances are included that are undertaken in order to affect the long-term strategie 

positioning of companies. ( l.,A.J cJ..., ~"""' &_, -JL,. '"~ 1
) 

Although these technology partnersbips constitute only a small group out of the overall 

population of inter-firm partnerships, they are accepted in the literature as more than 

useful indicators of the behaviour of companies with regard to their incHnation to 

cooperate with others (e.g., Hagedoom, 1996; Kogut, 1989; Mowery, 1988; Mytelka, 

1991). The differentiation between strategie alliances and other forms of cooperation in 

this data bank is described extensively in Hagedoorn (1993). Within the CATI database 

lî4l.... C~il dc;;-\c;'>.c.)c_ Q\\ . 1\n dL-,)·, ...... <.. U\r C_o\,.el_) d\...l'> ~c,\,.l 

0~ -\'t<...c.\l'.c.~.-c...<-:J? 
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there are 65 classifications with respect to sub-sectors and sub-fields of technology that 

can also be identified in termsof SIC codes. These industries do not only refer to high

tech industries but also to sectors such automotive, chemicals, metals, machinery, food 

and beverages. For the purpose of the present analysis information was used regarding 

the industrial sectors in which companies operate, the year of establishment of the 

technology partnership and its industry affiliation. See Hagedoom and Schakenraad 

(1994) fora further description of this data bank. 

Regarding our innovative performance variable, we obtained US patent data from the 

US department of Commerce for the period 1980-2000. Although we are aware of the 

potential bias towards US companies in this data file, the innovation literature suggests 

that US patents are a valid indicator to apply in innovation research. In particular, the 

attractiveness and level of sophistication of the US market, in combination with the 

amount of patent proteetion makes it almost a necessity to patent in the US 

(Hagedoom, Duysters, 2002). Furthermore, the US market used to be the most 

advanced in terms of the combination of competition, openness and technologkal 

sophistkation, in partkular in high-tech industries (Hagedoom, Duysters, 2002). 

The innovative performance of companies is expected to be not only dependent on the 

network position of companies but also to be dependent on some firm specific 

characteristics. In that context one has to think of the size of companies that captures 

scale and scope effects and R&D efforts that might generate technologkal performance 

differentials. We control for these aspects in our analyses. Therefore, information 

required for our control variables, like the revenues and R&D expenditures was 

accessed through well-known databases such as Compustat, Disclosure, Securities 

Data, and Worldscope. We took specific company characteristics, such as the size of 

companies, country of origin information etc. from Van Dijk's global researcher files. 

2.4- Methodology 
This quantitative research project will be primarily based on an extensive literature 

study and the empirica! analysis of the CA TI alliance database. As this research project 

is theory-oriented and deductive in nature, we will derive hypotheses that will be tested 

empirkally. The hypotheses of this study are statements about the effect of 

embeddedness and its social mechanisms on alliance network formation and block 

formation in particular. Furthermore, our hypotheses address the relation between 

patented innovation output and the firm's network positioning under changing 
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technological conditions. The extensive CATI alliance database enables us to explore 

the historica! pattems of the formation of alliance networks and in particular in the 

formation of alliance blocks. In ordertotest our hypotheses we computed several social 

network measures by constructing adjacency matrices representing the relationships 

between the firms in the strategie technology alliance network. Various network 

measures like alliance memhership were calculated using UCINET 5 (Borgatti, Everett 

and Freeman, 1992) . Furthermore we used software from the Centre for Global 

Corporate Positioning (CGCP) to plot the network graphs. 

The first major research impHeation sterns from the further theoretica! development of 

the concept of alliance blocks or "technology driven constellations" (Gomes-Casseres, 

1996) by taking a social network perspective (e.g., Nohria, 1992; Gulati, 1998). From 

this, progress can be made toward empirica! research on these alliance blocks based on 

social network measures (e.g. , Wasserman, Faust, 1994). Therefore, the first step in the 

empirica! part of this project is concerned with the detection of alliance blocks in the 

microelecttonics alliance network. Pormal network analysis tools can be used to detect 

so-called cohesive subgroups (alliance blocks) in the networks. 

The second research impHeation involves demonstrating the duality of embeddedness 

in the network evolutionary process by identifying the social mechanisms that cause 

this duality. Then, embeddedness can be seen as an enabling factor at first in the 

network formation process, but can create a paralyzing effect as the alliance block 

formation process proceeds and can even become a liability for those block memhers 

involved. By measuring the size of the networkin consecutive periods, and the number 

of groups and group memhers in those periods, we should be able to pass judgment on 

the enabling effect on embeddedness. Furthermore, by composing technology profiles 

of the block memhers involved and by calculating the in-groupfout-group ratios as a 

measure for replicating ties in the group, we are able to address the constraining effects 

of embeddedness. 

The third major research impHeation points out the relation between alliance block 

memhership and innovative performance, where alliance blocks can be seen as 

competitive weapons to establish and sustain technological advantages. For an 

assessment of the determinants of success of the firms pursuing an alliance block 

strategy, we use a combination of social network analysis measures and "standard" 

technology indicators like R&D intensity and technological specialization. The 
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innovative performance of group memhers can be measured by means of the patent 

intensity of group members. We use standard multivariate statistkal techniques to 

assess the determinants of the innovative performance of firms in this high technology 

industry. 

The fourth research impHeation addresses the moderating impact of the changing 

technologkal environment on innovative performance for alliance block members. 

Therefore, we introduce an interaction effect based on the years one is pursuing an 

alliance block memhership strategy and the nature of technologkal change. The latter 

is based on the relative differences in technology profiles at the industry level. 

We used a three-year moving window (Table I} to include the previous history of the 

collaborations (see e.g., Koka and Prescott, 2002) and to indicate the average duration 

of a strategie technology alliance. This implies that we introduce a time lag of, on 

average, three years for joint innovative input, such as joint R&D projects, to 

materialize into innovative output, i.e. patents. Research on such time lags suggests 

that on average an in vention leads to patents after a bout two and a half years, although 

there is substantial variation (Hagedoom and Duysters, 2002) . If we include the 

process of R&D itself and the additional time that joint projects can take, then an 

average time lag of three years appears to be a valid es ti mate (Hagedoom and Duysters, 

2002). 

We expect that block memhership in period t=I will have an effect on innovative 

performance at t=4, so we used a time lag of three years to measure innovative 

performance as a result of block memhership (Table I). For the dependent variabie 

(innovative performance) we take the patents applied for during the period I983-2ooo. 

For the independent variabie block membership, we take the period I980-I997, 

introducing this average time lag of three years. This means that because of our 3-year 

time lag, block memhership in period 95-97 (t=I6) is the last period we use, 

corresponds to the number of patent applications in period 98-oo (t=I9)· This means 

we use I6 sets of data in our dataset covering the period I98o-2ooo in 

microelectronics. Thus set one contains the alliances formed from I980-I982. Our 

second set involves the alliances formed in I981-1983, our third set contains alliances 

formed in I982-1984 etc, and our sixteenth set contains alliances formed in the period 

I995-I997· 



DEPENDENT 
INDEPENDENT VARIABLE 

MODERATOR CONTROL VARIABLES 
VARIABLE VARIABLE (Kt) 

Technological 
Alliance Block 

Country 
R&D lntensity Specialization 

lnnovative Memhership 
Years in Block Technological Years in (Dummy) ()4) (Xs) 

Performance (Y) {XI) (R&D Expenses I (Patents in 
(Patent Intensity) (Lambda Sets (X1a) Change (Z1) Block (X1a) {X2), (X3) Revenues) Microelectronics I 

level4) Total Patents) 

83-85 (4) 8o-82 (tr) 8o-82 (ti) O.I3471 8o-82 (ti) 8o-82 (tr) 
84-86 (t5) 8I-83 (t2) 8I-83 (t2) 0 .10272 8I-83 (t2) 8I-83 (t2) 
85-87 (t6) 82-84 (t3) 82-84 (t}) O.I0272 82-84 (t}) 82-84 (t3) 
86-88 (ry) 83-85 (4) 83-85 (4) O.I0272 83-85 (4) 83-85 (4) 
8?-89 (t8) 84-86 (t5) 84-86 (t5) 0.23492 84-86 (t5) 84-86 (t5) 
88-90 (t9) 85-87 (t6J 85-87 (t6J 0 .23492 85-87 (t6) 85-87 (t6J 
89-9I (tio) 86-88 (ry) 86-88 (t?) 0.23492 86-88 (t?) USA 86-88 (t:l) 
90-92 (tn) 8?-89 (t8) 8?-89 (t8) 0.00000 87-89 (t8) EUROPE 8?-89 (t8) 
9I-93 (ti2) 88-90 (t9) 88-90 (t9) 0 .00000 88-90 (t9) ASlA 88-90 (t9) 
92-94 (ti}) 89-9I (ho) 89-9I (tiO) 0.00000 89-9I (tio) 89-9I (tro) 89-9I (tio) 
93-95 (ti4) 90-92 (tn) 90-92 (tn) 0 .26979 90-92 (tn) 90-92 (tn) 90-92 (tn) 
94-96 (ti5) 9I-93 (ti2) 9I-93 (ti2) 0 .26979 9I-93 (tr2) 9I-93 (ti2) 91-93 (ti2) 
95-97 (ti6) 92-94 (tr3) 92-94 (ti}) 0 .26979 92-94 (ti}) 92-94 (tr3) 92-94 (ti}) 
96-98 (ti?) 93-95 (t14) 93-95 (ti4) o .o66r9 93-95 (ti4) 93-95 (ti4) 93-95 (tr4) 
97-99 (ti8) 94-96 (tr5l 94-96 (ti5) o .o6619 94-96 (ti5) 94-96 (tr5) 94-96 (ti5) 
98-oo (tr9) 95-97 (ti6) 95-97 (tr6) o.o6619 95-97 (tr6) 95-97 (ti6) 95-97 (ti6) 

Table 1 Overview ofVariahles Used in the Analysis 
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2.5. Variables 
Because of our preoccupation with innovative performance we decided to focus on 

companies as the level of analysis in this study. The main reason for taking companies 

as our main object of study is that innovative performance can be traeed back at the 

company level and not at the level of an individual alliance. The effects of small 

individual alliances might be difficult to trace back, whereas the combined effect of a 

number of alliances is easier to detect. Furthermore, patents are applied by companies 

and not at the level of the alliance (Hagedoom and Duysters, 2002). We use a single

industry design to deal with industry effects, which can affect a firm's propensity to 

patent. 

Dependent Variabie The dependent variabie innovative performance, we measure by 

taking the patent intensity of firms (Duysters and Hagedoom, 2001; Hagedoom and 

Duysters, 2002), i.e. the number of patents applied for divided by firm size (revenues) 

in the period 1983-2ooo4. There are some indications in the literature that larger 

companies have a higher propensity to engage in partnerships than smaller companies 

(Duysters and Hagedoom, 1995; Mytelka, 1991). We have chosen revenues as an 

indicator for firm size instead of the more frequently applied employment indicator to 

account for the effects of quasi-integration. Japanese companies often have fewer 

employees than their US and European competitors on account of the Japanese lean 

production practice and sophisticated customer-supplier networks (Duysters and 

Hagedoom, 1995). Size in termsof revenues is therefore in our opinion an appropriate 

indicator of economie magnitude to compare companies from different regions 

(Duysters and Hagedoom, 1995). 

The use of patent statistics has been criticized on many occasions (Levin et al., 1987; 

Cohen and Levin, 1989; Griliches, 1990; Archibugi, 1992). Criticism focused on the 

use of patent counts as a dependent firm-level performance indicator as the link 

between changes in patent activity and a specific sourcing relationship is tenuous as 

firms pursue multiple alliances simultaneously (Steensma, Corley, 2000). Moreover, 

patents represent codified knowledge and hence do not measure intangible benefits 

gained from technology sourcing (Steensma, Corley, 2000). Furthermore, some 

inventions are suited to patent, others are not patented and the patented ones can differ 

4 We summed up the patent applications per frrm per year for our sample of 135 companies in the 15 
microelectronics patent classes in periods of 3 years. Thus period 1 is 83-85, period 2 is 84-86, period 3 is 85-
87 etc. Then, we divided the number of patents applied for by the revenues, in order to correct for firm size. 
We measure size of companies by taking the revenues that companies realized during the period 1989-1997· 
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greatly in economie value (Cohen and Levin, 1989; Griliches, 1990; Trajtenberg, 1990; 

Ahuja, Katila, 2001). Related to that, these problems depend on the kind of research 

and appropriability policies (Cohen and Levin, 1989; Levin et al., 1987; Ahuja, Katila, 

2001). Furthermore, the tendency to patent has been found to differ across industries 

(Stuart and Podolny, 2ooo) . 

However, despite these shortcomings, there are some strengtbs related to patents as a 

measure of innovation output. Patents are directly related to inventiveness of a 

company (Ahuja, Katila, 2001) and they represent an externally validated measure of 

technologkal novelty (Griliches, 1990; Ahuja, Katila, 2001). Additionally, they have 

economie significanee as they confer property right on the assignee (e.g., Ahuja, Katila, 

2001). Patents also conneet well with other measures of innovative output (Ahuja, 

Katila, 2001), like new products (Comanor and Scherer, 1969), innovation and 

invention counts (Achilladelis, Schwarzkopf and Cines, 1987; Ahuja, Katila, 2001) and 

sales growth (Scherer, 1965). Furthermore, this indicator is generally considered as 

being the most appropriate measure of innovative performance at the company level 

(Acs and Audretsch, 1989; Hagedoorn, Duysters, 2002) that enables us to compare the 

innovative performance and technologicallearning of companies (Acs and Audretsch, 

1989; Aspden, 1983; Hagedoorn and Duysters, 2002) especially in a single-industry 

high-tech sector study. Limiting the study to a single industrial sector minimizes 

problems related to other factors affecting patent propensity as these factors are likely 

to bestabie within one context (Bas berg, 1987; Cohen and Levin, 1989; Griliches, 1990; 

Ahuja, Katila, 2001). 

In all, this patent indicator is particularly relevant for our study of networks of strategie 

technology alliances (Hagedoorn and Duysters, 2002) and hence for investigating 

groups of strategie technology alliances, which influence the technologkal learning 

capabilities of individual companies. Patents are thus 'signals' of technologieal 

competencies and learning capabilities of companies in inter-firm networks (Powell 

and Brantley, 1992; Hagedoorn and Duysters, 2002.) 

Independent Variabie Our independent variabie alliance hlock memhership or cohesive 

suhgroup memhership refers to pursuing a network position in an alliance block. In 

operationalizing this construct, we do not make a distinction between the several roles 

alliance block memhers can occupy, like for example core or periphery players in the 

alliance block (Everett, Borgatti, 1999a, 1999b). The same holds for non-alliance block 
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members, as we do not distinguish in this group between brokers occupying a 

structural hole position or non-alliance block memhers occupying a peripheral position 

in the network. In other words, we put all non-alliance block memhers 'roles in one 

group (non-alliance block membership) and we lump all alliance block memhers 

tagether (alliance block membership). 

Alliance blocks, we define as cohesive subsets of (similar) actars in a network based on 

their relative inward to outward interactions (Fershtman, 1997; Knoke and Kuklinsky, 

r982). Hence, in this thesis we use the hierarchical clustering measure lambda set5, 

which fits this idea of camparing in-group ties to out-group ties. Lambda sets consider 

the line connectivity of subgroup memhers compared to non-group members. To be 

more specific, a lambda set should be hard to disconneet by the remaval oflines from 

the subgraph. Line connectivity indicates the extent to which a pair of nocles remains 

connected by some path (denoted as lambda (ij)), even when lines are deleted from the 

graph. Thus, the line connectivity of two nocles (ij) is equal to the number of paths 
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Figure 3 Connectivity Hierarchical Clustering Levels in 1975-1977 

between them that contain no lines in common. Based on the property of line 

connectivity Borgatti, Everett and Shirey (1990) define a lambda set as follows: "The set 

of nocles Ns, is a lambda set if any pair of nocles in the lambda set has larger line 

connectivity than any pair of nocles consisting of one node from within the lambda set 

and a second node from outside the lambda set". The smaller the value oflambda (ij), 

the more vulnerable I and J are to being disconnected by remaval of lines. The larger 

5 Wassennan, S., Faust, K. 1994, Social Network Analysis, Methods and Applications, Cambridge 
University Press, p. 270 
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the value of lambda (ij), the morelines must be removed from the graph in order to 

leave no path between i and j (Wasserman & Faust, 1994). The algorithm employed 

first computes the maximum flow (i.e. the connectivity) between all pairs of vertices 

and uses this information to construct the lambda sets (Borgatti, Everett, Freeman, 

2002). 

These lambda sets do not overlap, unless one lambda set is contained within another. 

Another important property of lambda sets is that nocles within a lambda set are not 

necessarily cohesive in terms of either adjacency or geodesic distance. Thus, memhers 

of a lambda set do not need to be adjacent, and since there is no restrietion on the 

length of paths that conneet nocles within a lambda set and memhers of a lambda set 

may be quite distant from another in the graph (Borgatti, Everett and Shirey 1990). 

Furthermore, lambda sets do not measure cohesiveness based on in-group versus out

group strength; they measure relative frequency of ties among memhers compared to 

non-memhers (Wasserman and Faust, 1994). 

To measure subgroup cohesion specifically as in-group versus out-group strength, we 

introduce a measure that incorporates this cohesiveness in an in-group Jout-group ratio 

similar to the one mentioned in Wasserman and Faust (1994). Here, the ratio of the 

strength of ties within the subgroup to ties between subgroups does not decrease 

appreciably with the addition of new memhers (Wasserman and Faust, 1994). 
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In our analysis we measure block memhership by calculating lambda sets at the 

lambda two and lambda four level. Those levels indicate that a group with a lambda 

level two is less densely tied in the inside then a group at lambda level four. We have 

chosen those two critical values, because those are the lambda levels we have available 

for all our datasets from 198o-2ooo. Figures 3, 4 and 5 show a hierarchical clustering 

dendrogram, where each level corresponds to a different degree of minimum internal 

line-connectivity. This value characterizes the lambda set. The level at which any pair of 

actors are aggregated is the point at which both can he reached by tracing from the start 

to the actors from right to left. The scale at the top gives the level at which they are 

clustered (Borgatti, Everett, Freeman, 2002). In period 1976/1978 we can discern the 

first lambda sets at the lambda four-level (compare Figures 3 and 4). The first group 

consists of the companies Mostek and Zilog (Zilog Inc.) and the other set is Siemens 

(Siemens A.G.) and AMD (Advanced Micro Devices Inc.). 

2 4 19 15 12 1 0 

Figure 5 Connectivity Hierarchical Clustering levels in 1985-1987 

At both levels in this hierarchical clustering method, we assign a dummy 1 for block 

memhers and a dummy o for non-block memhership in our analyses. As more actors 

come into the network, the lambda levels can go up to 24 (see Figure 5), however, for 

the purpose of comparing our data over the periods 198o-2ooo, we had to choose a 

level which applied to all data sets; thus we chose a cut-off point oflevel two and four. 

Control Variables We use three control variables in our analyses. We control for the 

national background of companies since there might be different propensities to patent 

and to undertake alliances for the various regions. We distinguish three home regions , 

i.e. the United States, Europe, and Asia. 
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Furthermore, as we study technology partnerships, we will control for the RB[D 

intensity; the ratio of microelectronics-related R&D expenditures to revenues. We expect 

a positive effect of R&D intensity on patent activity, as these research efforts will (at 

least partly) he transformed into patents (Hagedoorn, Duysters, 2002). Where the latter 

might he closely related to the innovative performance of companies. Other studies 

have found a positive relationship between R&D input and technologkal output, 

measured in terms of patents (Hagedoorn, Duysters, 2002). This relationship, 

however, might not he linear as patenting output may decrease gradually with an 

increase in R&D expenditure (Hagedoorn, Duysters, 2002). 

Additionally, we incorporate the control variabie of technological specialization, where we 

divide the patents applied for in the possible 15 semiconductor classes by the total 

amount of patents applied for per company per period. We expect that companies, 

which have a higher number of patent applications in microelectronics (higher 

specialization in microelectronics) as compared totheir overall patent applications, will 

he more innovative, than firms that are less specialized in microelectronics. 

2.6. The Microelectronics Industry 
History The roots of microelectranies can he traeed back to the turn of the century and 

Lee DeForest's grid vacuum tubes. Today's technologies come most directly from the 

transistor, developed at Belllaboratories in 1947 (Duysters, 1996). Silicon is the most 

widely used semiconductor material used these days, where gallium arsenide is also 

becoming very important. Semiconductor devices are at the heart of electronics. As it 

all began with transistors , the development of integrated circuits and microprocessors 

have induced denser and more complex versions of those initia} transistors (Duysters, 

1996). This transition from transistors to the integrated circuits led to the 

disappearance of the vertically integrated American electranies companies who were 

leaders in the production of vacuum tubes and had managed to stay in the race during 

the discrete semiconductor era (transistors) (Langlois, Steinmüller, 2ooo). Market 

shares declined as new entrants invaded the market and specialized manufacturers like 

TI, Fairchild and Motorola started to grow (Langlois, Steinmüller, 20oo). 

Charaderistics of the Industry The microelectranies industry is highly volatile, subject 

to constant challenge and change as markets change as swiftly as the technologies 

involved. Innovation is a continuous survival requirement in microelectronics-based 

industries. The microelectronics industry, comprises Processors, accelerator chips, 
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RISC-processors, memory chips (ROM, EPROM, dRAM (dynamic random access 

memories), sRAM), peripheral chips, ASIC's, expansion and other Chipboards and 

transistors. These technologkal groups imply a substantial diversity, but within the 

microelectronics industry, semiconductors are the main underlying technology. 

The industry is becoming increasingly complex. One issue of the complexity is the 

extremely broad spectrum of the microelectronics knowledge base as a result of the vast 

array of its applications and derivative technologies. Semiconductor technology is 

cumulative, and domain-specific as a result of it complexity (Podolny, Stuart, 1995). 

Production technology for semiconductor products is easily the most complex process 

ever adapted to mass production. Another factor that contributes to the complexity in 

this industry is the amount of fierce competition. Competition unfolds simultaneously 

on technological advance and on price. This complexity requires high R&D expenses as 

the production technology becomes more complex too. This results in a capitai

intensive industry stafred by highly trained specialists and characterized by a scientific 

approach to manufacturing (Jelinek, Schoonhoven, 1990) . 

Semiconductor production has grown more demanding and more expensive as the 

requirements for control, precision and complexity have grown. A related charaderistic 

of the semiconductor industry is the complexity of its technology. The industry is 

becoming increasingly complex as a result of the vast array of its applications and 

derivative technologies. This implies that firms have to incur huge capital investments, 

of which the costs must be amortized across large volumes of production, thus through 

economies of scale. However, because of the fast changing pace of technologies and 

dynamic competitive environment, the time to recoup the heavy investments is actually 

too short. Furthermore, the equipment must be able to produce many components, 

products and designs as in economies of scope. This means that the importance of 

economies across a broad scope of designs to attain volume production, is the latest 

trend in leaming curve pricing: as cumulative volume of production increases, costs 

decrease, permitting price reductions. However, volume now is accomplished across a 

related product family instead of on a single product as in the past (Jelinek and 

Schoonhoven, 1990). 

The firms active in the semiconductor industry can either be merchant semiconductor 

producers or captive producers. With the former we refer to semiconductor producers 

that sell their products on the open market, like for example Intel and Tl. With captive 
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producers we refer to firms that produce more than 75% of their products fortheir own 

high tech products, for example IBM, or for universities or national governments or 

agencies (Podoldy, Stuart, Hannan, 1996). 

Since semiconductor production involves complex processes (Stuart and Podolny, 

1996) as explained above, technica! advances have driven down the price and increased 

the performance of semiconductor devices throughout the history of the industry. For 

this reason, R&D expenditures are high (exceeding 10% of revenue for many 

incumbents), and firms' decisions about which technologkal areas to target are critica! 

factors in determining organizational performance (Podolny, Stuart, 1995). 

Thus, intense and global competition, complex and science-based production 

processes, technological obsolescence and technological innovation at high rates 

characterize this industry (Jelinek, Schoonhoven, 1990). Conceming production, 

economies of scope have to be reached across broad product families through leaming 

curve pricing. 

number of alliances formed in microelectronics 
1970·2000 

year 

Figure 6 The Number of Alliances Formed in Microelectronics 

In this industry, incumbents have formed strategie alliances (see Hagedoom, 1993) 

during the last decades and many of these alliances were horizontal relationships 

between semiconductor firms aimed at new technology development (Stuart and 

Podolny, 2ooo). The number of strategie alliances is increasing gradually (Figure 6). 
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2.7. Motivations for Choosing the Microelectronics Industry 
Our empirica! analysis covers the industrial, technological and networking activity of 

companies operating in the international microelectranies industry. There are several 

reasons for choosing this particular industry and its network of strategie technology 

alliances. We chose to focus on the microelectronics sector for a number of reasons. 

The industry has been technology-driven throughout its history, whieh indicates that 

technologieal positioning and strategy are keys to survival (Podolny and Stuart, 1995; 

Stuart, Podolny, 2ooo). The microelectronies sector is a typieal hightech sector that is 

driven by technology-competition. Especially semiconductor technology in crowded 

technologkal areas, is the technology most suited to build upon, because of its 

complexity and because it is within reach of the local search areas of firms in the 

network (Stuart, Podolny, 2ooo). 

It is an industry where one finds a large number of strategie technology alliances that 

play an important role in the competitive strategies of companies (see amongst others, 

Duysters and Hagedoom, 1998; Gomes-Casseres, 1996; Hagedoom and Schakenraad, 

1992; Mytelka, 1991). It is well documented that alliances are an important element of 

the technology acquisition strategies of companies in high-tech sectors (e.g., Stuart and 

Podolny, 1996, 2ooo; Hobday, 1997; Langlois and Steinmüller, 2ooo; Vanhaverbeke, 

Duysters, Noorderhaven, 2002; Rowley, Behrens and Krackhardt, 2ooo; Holbrook, 

Cohen, Hounshell and Klepper, 2ooo; Stoelhorst, 2002; Park, Chen, Gallagher, 2002; 

West, 2002). During the last decades, incumbents have formed strategie alliances (see 

Hagedoorn, 1993) and many of these alliances were horizontal relationships between 

semiconductor firms aimed at new technology development (Stuart and Podolny, 

2ooo). Although strategie technology alliancesmayalso play a role in other sectors, the 

relation between network positioning or alliance block memhership on technologkal 

performance is probably most evident in high-tech sectors. 

Furthermore, the microelectronics industry is a strategically important sector. It can be 

seen as the driving force of technologieal change in virtually all sectors of the 

information technology industry. It is of strategie importance, not only in terms of 

market size but also because its outputs are vital components in a wide range of other 

products. As microelectronies play an increasing role in related industries such as 

computers, systems and peripherals, the diversity and the central role of electtonics are 

becoming visible elsewhere (Jelinek, Schoonhoven, 1990). 
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Finally, the industry has a high propensity to patent, especially in the period of our 

study. This allows us to track the innovative performance of the companies in our 

sample by means of their patent activity. The sector and its companies are very well 

documented in terms of available company information and sectoral data. 



Chapter 3 

The Enabling Effect of Embeddedness in Alliance 

Block Formation6 

3.1. Introduetion 
This chapter will be one of the first descriptive empirica} attempts to study the 

dynamics of alliance networks from a longitudinal perspective. We will address our first 

research question, where we will describe the role of embeddedness and social capita} 

in the process of alliance block formation in strategie technology alliance networks. By 

introducing our first propositions, this chapter will empirically study the main social 

mechanisms like local search and repHeation of ties that create the enabling effect of 

embeddedness and drives alliance block formation. Then, through the formation of 

subsequent ties, firms in social systems tend to rely heavily on their direct and indirect 

contacts in forming new partnerships. This so-called "local search" enables firms to 

create trustworthy and preferential relations. Over time, those relations tend to develop 

into strong ties, as firms rely on the same partners by replicaring their existing ties: the 

enabling effect of embeddedness. We develop two propositions that address the 

enabling effects of embeddedness in the worldwide microelectronics industry from 

1970-2ooo. We illustrate these propositions by means of descriptive empirica! 

evidence. 

3.2. Theoretica! Background 
Social networks are the embedded social relations that surround the actors in the 

alliance network and indicate how these actors are connected and related. By investing 

in these social relations through the repHeation of their existing ties, firms build up 

6 This chapter is partly based on: Duysters, G.M., Lemmens, C.E.A.V., Enabling and 
Constraining Effects of Embeddedness and Social Capita! in Strategie Technology Alliance 
Networks, in: Bachmann, R., Van Witteloostuijn, A. (eds.): International Studies of Management 
and Organization (ISMO) Special Issue on "Networks, Social Capita! and Trust - a Multi
disciplinary Perspective on Inter-organizational Relationships", forthcorning 2003 
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social capital. Social capital relates to the investment in social relations that generates 

expected returns (Lin, 1999). lt is defined as "the sum of resources that accrue toa firm 

by virtue of possessing a durable network of relationships" (Bourdieu and Wacquant, 

1992: n9; Koka and Prescott, 2002). Thus, social capital refers to the potential 

beneficia! network of relations with external parties as well as the resources embedded 

in that network that may be accessed and mobilized for purposive actions (Lin, 1999; 

Burt, 1992; Nahapiet and Ghosal, 1998; Chung, Singh, Lee, 2ooo) . This capital creates 

an advantage for individuals or groups in attaining their goals, as their 

interconnectedness gives them access to certain resources embedded in the network 

which results in higher returns (Burt, 2ooo). Thus, in the literature we find consensus 

that investing in social relations and hence improving connectedness enables accessing 

and using the resources embedded in those social networks, and results in gaining 

returns (see e.g., Bourdieu, 1986; Coleman, 1988, 1990; Lin, 1999). 

Most of the literature on social capital has taken up a focal firm perspective. However, 

in order to describe the full dynamics of group formation in social networks, the effect 

of social capitalat the group level has tobetaken into account (Lin, 1999). Social capital 

at the group level refers to aggregation of individual returns that benefits the collective 

(Lin, 1999). Most of the literature on this subject focuses on how certain groups 

develop and maintain their social capitalas a collective asset and how such a collective 

asset enhances group members' life chances (Bourdieu, 1986; Coleman, 1988, 1990; 

Putnam, 1993; Lin, 1999). Through dense or closed networks, collective social capital 

can be maintained and reproduetion of the group can be achieved. Norms and trust 

play an important role in producing and maintaining the collective asset (Lin, 1999). 

Then, being part of a dense, cohesive and redundant network promotes a nonnative 

environment that involves trust and cooperation among its memhers (Coleman, 1988, 

1990; Gargiulo, Benassi, 2ooo) and eventually leads to a situation of strong social 

cohesion withinthese subgroups in the network (Friedkin, 1984). 

Below we will address the social mechanisms that are based on the investment in social 

capital and social relations that cause the enabling effects of embeddedness, by 

introducing propositions that deal with them. 
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3· 3· Propositions 

Enabling Embeddedness: Local Search and RepHeation of Ties 

Current alliance networks provide future alliance opportunities (Gulati, 1995a) and 

early participation may provide firms with potentially valuable partnering possibilities 

for the future . Alliance-proactive firms in networks are therefore more likely to possess 

the specific knowledge related to the identification and the selection of appropriate 

alliance partners (Sarkar, Echambadi, Harrison, 2001) . Alliance pro-activeness is a first

mover advantage, as early rnaver firms tend to capture advantageous positions resulting 

from their partner choice. Thus, pre-emption of valuable and scarce resources in 

partner space can be a souree of strategie advantage (Dyer and Singh, 1998; Sarkar, 

Echambadi, Harrison, 2001). As a result, some partners are not available because they 

are already tied to the focal firm's competitors. 

Since trust is an important basis for knowledge sharing and partner selection, firms 

tend to be locally biased intheir search strategies (e.g. Nelson and Winter, 1982; Cyert 

and March, 1963; Stuart and Podolny, 2ooo). They aften engage in "local search" in 

forming their subsequent ties. They tend to initiate new partnersbips that share the 

context with the outcomes of prior searches7. Intheir technological positioning, firms 

thus search for those technologies that enable them to extend their established 

technological capabilities (Stuart and Podolny, 1996). They generally search for 

partners with whom they share technologkal content and with whom they are either 

directly or indirectly linked to in the technologkal network. These preferenrial relations 

are path-dependent as prior ties determine the formation of future linkages (e.g. Gulati, 

1995a; Levinthal and Fichman, 1988; Walker, Kogut and Shan, 1997; Tsai, 2ooo) . 

Furthermore, these ties ameliorate information sharing, reduce resistance and provide 

comfort among the partners. 

Over time, partner attractiveness will remain high or becomes even stronger 

(Madhavan, Koka, Prescott, 1998) and preferenrial relations tend to develop into strong 

ties, characterized by frequent interaction and heavy commitment to the relationship. 

Strong ties (Granovetter, 1973), are characterized by solid, redprocal and trustworthy 

relationships. This type of relationship creates a large basis of trust and intimacy 

among the partners (Brass, Butterfield, Skaggs, 1998; Granovetter, 1973). As those 

7 Stuart and Podolny (1996) raised the concept of local search, were local search concerns 
initiating new R&D projects that have common technological content regarding outcome of their 
prior searches. 
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firms replicate these preferential relations based on their social capital at the group 

level (Lin, 1999) and their embeddedness, the network self-generates and reproduces 

over time. Being embedded in a densely connected network as a result of a high 

amount of social capital, makes engagement in subsequent ties more likely (Walker, 

Kogut and Shan, 1997). Social capital at the group level (Lin, 1999) in particular, is 

crudal in the process of alliance block formation as the network becomes denser. The 

network increasingly turns into a growing repository of information on the availability, 

competence and reliability of prospective partners (Walker, Kogut, Shan, 1997; Gulati, 

1995a; Powell, Koput, Smith Doerr, 1996). Thus, when the size of the network grows -

the number of actors increases- and actors form multiple relationships, the possibility 

increases that alliance blocks are formed. The latter results from actors who develop 

multiple cohesive ties through local search. We conclude that if the size of the network 

increases, alliance block formation is likely. 

P1: Ifthe size ofthe network increases, alliance blockformation becomes more likely 

Alliance Blocks 

Alliance block memhership can be seen as one of the strongest forms of 

embeddedness. In the conceptualization of alliance blocks, there are four general 

properties that apply: the mutuality of ties, the closeness or reachability of subgroup 

members, the frequency of ties among members, and the relative frequency of ties 

among subgroup memhers compared tonon-memhers (Wasserman and Faust, 1994). 

Specifically, the number of ties an individual has with a group and the closeness of the 

entire group to outsiders do matter (Wasserman and Faust, 1994). Alliance block 

memhers have more numerous or more intense relations with each other than non

alliance block actors. Alliance blocks are generally characterized by highly cohesive 

subsets of similar actorsin a network (Knoke and Kuklinski, 1982). Cohesion refers to 

the extent of a relatively direct strong interaction among individuals in a social system, 

requiring only few intermediaries, that is, indirect links (Bovasso, 1996). Social forces 

operate through direct and indirect contacts among subgroup memhers and through 

the cohesion achieved within the subgroup, as compared to outside the subgroup 

(Wasserman and Faust, 1994). When actors have relatively frequent contacts (face-to

face) and when they are linked through intermedianes (Friedkin, 1984), greater 

homogeneity is expected. 
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The engagement in subsequent ties in these dense and cohesive parts of the networks 

can also be explained from a transaction-costs perspective. When information is lacking 

a bout the competencies and reliabilities of potential partners, developing arelation with 

a new actor involves uncertainty (Tsai, 2ooo). Hence, firms invest a substantial amount 

of time and energy to establish strong relationships (Burt, 1992) through preferential 

partnering. However, the commitment and specificity of investrnents required in the 

relationship generate sunk costs (Gomes-Casseres, 1996). Therefore, changing 

transaction partners in the short run is not likely, since it involves significant switching 

costs and implies a risk that existing relationships will dissolve (Chung, Sing and Lee, 

2ooo). Furthermore, as actors develop "specific routines for rnanaging an interface 

with each other" (Gulati, 1995a: 626), they tend to become blind for new partnership 

opportunities and instead rely on previous partners and routines only (Tsai, 2ooo). 

Thus, when trustworthy partners are readily available, searching for, or switching to, 

new partners is hard to rationalize in the alliance formation process (Chung, Sing and 

Lee, 2ooo). Therefore actors rather replicate their existing ties (Gulati, 1995a, 1998; 

Walker, Kogut and Shan, 1997) through local search and look for partners they are 

familiar with, and with whom they share similarities in technologkal content in their 

densely connected social system. In the past, several scholars have addressed the fact 

that social relations develop in a path-dependent way, in the sense that previous ties 

determine how the future relationships evolve (see e.g. Gulati, 1995a, 1995b; Levinthal 

and Finchman, 1988; Walker, Kogut and Shan, 1997; Tsai, 2ooo). 

Another reason why firms tend to replicate their existing partnersbips is the danger of 

reputation effects. This fear deters firms in a web of relations from behaving 

opportunistically against each other, and it increases the stability and longevity of their 

alliance formation in their closed system. The likelibood that a firm acts unethically 

decreases when the firm is embedded in a network of relations, since this behavior is 

communicated quickly to other partners in the network. Actors then update their 

evaluation of the opportunistic actor and may not trust or interact with that firm in the 

future, since the opportunistic actor violates the trust created at the network level as 

well as on the dyadic level (Rowley, Behrens, Krackhardt, 2ooo). Since unethical 

behavior damages the reputation of the opportunistic firm, this becomes a critical issue 

in partner selection. These reputation effects prevent alliance block memhers from 

behaving unethically. Cutting ties in cohesive groups can also damage the reputation 

and can hamper the revitalizing of these severed ties in the future. Moreover, 
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reputation effects also hamper new tie formation in the group (see e.g. Raub, Weesie, 

1990; Gargiulo, Benassi, 2ooo) . 

For alliance block members, it may be difficult to maintain ethical norms regarding 

actors outside of their alliance blocks. The expression "honor among thieves" (Brass, 

Butterfield and Skaggs, 1998) may be the result of strong and dense connections 

among the thieves, who do not hesitate to act unethically vis-à-vis outsiders, that is non

alliance block members. Furthermore, alliance blocks may be more powerful in 

number and network position and therefore can afford to act unethically without 

fearing its consequences (Brass, Butterfield and Skaggs, 1998). This suggests the 

following hypothesis: 

P2: When lookingfor new partners, firms replicate their existing ties within the subgroup 

3·4· Sample and Data 
The data on strategie alliances and characteristics of companies involved in these 

alliances is derived from the MERIT-CATI databank on strategie technology alliances 

(Hagedoorn, 1993). We focus on those alliances that have a strategie focus and which 

are characterized by two-directional technology flows (see chapter 28l. 

We study strategie technology alliances in the microdectronies industry. We will test 

our hypotheses in a longitudinal perspective by examining alliance network formations 

in the microelectronics industry. Our sample was drawn from an update of the CATI 

database, which covered the period 1970-2000. In the IT sector, i.e. computers, 

industrial automation, microelectronics, software and telecom, 3833 collaborative 

agreements were formed during this period. Strategie technology alliances in 

microelectronics count for 1047 alliances. 

3·5· Methodology 
We argued in our first proposition (P.I), that alliance block formation is likely as the 

size of the network grows -the number of actors increases- and actors engage in 

multiple relationships. Alliance block formation thus results from actors developing 

multiple ties through local search. 

8 Chapter 2 - Definitions, Data and Methodology 
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To measure the size of the network, we calculated the actors active in alliance formation 

in the period I97o-2ooo. We operationalized alliance blocks by using a hierarchical 

clustering measure for cohesive subgroups: lambda sets at the lambda two and four 

level. 

Conceming our second proposition (P2), we argued that when trustworthy partners are 

available in a densely connected social system, searching for, or switching to, new 

partners is hard to rationalize in the alliance formation process (Chung, Sing and Lee, 

2ooo). Actors rather replicate their existing ties (Gulati, I995a, I998; Walker, Kogut 

and Shan, I997) through local search, and they look for partners they are familiar with 

and with whom they share similarities in technologkal content in their densely 

connected social system. 

Since our measure for alliance block memhership based on the relative frequency of 

ties among block memhers compared to non-members, does not measure cohesiveness 

based on in-group versus out-group strength, we need to introduce a measure that 

incorporates this cohesiveness in an in-group fout-group ratio similar to the one 

mentioned in Wasserman and Faust (I994) in order to assess the degree of repHeation 

of ties in alliance blocks. The numerator of this ratio is the number of ties that frrms 

engage in within their group, while the denominator is the number of ties that firms 

form outside their core group over a certain period of time. Thus, the ratio provides an 

indicator for in-group strength. Clearly, if the ratio is higher than I, firms are found to 

engage particularly in ties within their subgroup, as compared to ties outside their core 

block. 

3.6. Results 
In order to test our first proposition (PI) that the formation of alliance blocks is likely as 

the network grows, we plotted the size of the network against the number of group 

memhers and against the number of groups in Figure 7 and 8 respectively. Figure 7 

indicates that, as the size of the network increases, (i.e., the number of actors in the 

network increases), the number of group memhers in the network increases at both 

lambda levels two and four. Figure 8 also shows a similar trend as the number of 

alliance blocks increases as the network grows, especially at the lambda two level. This 

seems to confirm our expectation that, as alliance networks evolve into denser ones, the 

likelihood of the formation of alliance blocks increases. 
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For testing our second proposition (P2) on repHeation of ties within the alliance block 

(in-group strength) we need to use our in-group f out-group ratio as described above. 

Therefore, we first identified densely tied group memhers using the lambda four level 

statistics. Furthermore, we calculated the number of in-group ties for firms at the 

lambda four level and divided this number by the total amount of ties that were formed 

in the network in that particular period. The resulting ratio indicates the percentage of 

ties formed in alliance blocks compared to the number of totallinkages engaged in by 

all memhers of the networkin that period. We focused on the periods 1980-1982, 1983-

1985, 1986-1988 and 1989-1991. These ratios are shown in Table 2: 
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Period In-groupjOut-group ratio In-groupjTotal ties ratio 

8o-82 o.6 0.2 

83-85 2.3 o.6 

86-88 3-4 0.7 

89-91 2.2 o.6 

Table 2 Ratio Measuring In-/ Out-group Strength 

We clearly see an increase in the in-groupfout-group ratio and the in-groupftotal ratio 

for the periods 1980-82, 1983-85 and 1986-88, and a slight decrease in these ratios for 

the period 1989-1991. This hints at the tendency of firms to replicate their ties within 

the subgroup as they continue to engage in new relationships over time. 

3·7· Discussion and Condusion 
This chapter can be seen as one of the first descriptive empirica) attempts to study the 

process of alliance block formation from a longitudinal perspective and points at the 

social mechanisms that underlie this. In order to shed more light on these subgroup 

formation processes, we investigated the social mechanisms that cause dynamics in the 

inter-organizational netwerk and result in alliance block formation over time. Our main 

argument is that embeddedness is an enabling factor in the alliance netwerk formation 

process and eventually in the formation of alliance blocks, as actors invest in social 

capita) by replicaringtheir existing ties. We tested our main hypotheses by an empirica) 

analysis of alliance block formation pattems in the microelectronics industry from 

1970 to 2000. Our empirica) results support our theoretica! hypotheses as we were able 

to reveal the dynamics of inter-organizational networks, caused by the enabling effects 

of the social mechanisms we identified. We found that, in an evolving alliance netwerk, 

an increasing netwerk size induces the formation of alliance blocks as firms replicate 

their ties within the subgroup as they engage in new relationships. This seems to 

support the enabling effect of embeddedness in alliance block formation, like we 

expected. 



Chapter 4 

The Constraining Effect of Embeddedness in Alliance 

Block Formation9 

4.1. Introduetion 
In the previous chapter, we have addressed the embeddedness and social capital that 

drive the alliance network formation process in general and the block formation 

processin particular (Table 3). In particular, the social mechanisms oflocal search and 

repHeation of previous ties and of preferential partnering behavior cause the network to 

evolve, as those mechanisms provide the enabling effect of embeddedness. 

AUiance Network Formation 
Why do firms With whom do firms 
create ties? create ties? 

Strategie 
interdependence 

(exogenous) 

Preferential 
relations through 

social capital 
(endo enous) 

AUiance Block Formation 
Enabling social 

mechanisms 

Social capital at 
group level: 

-Local search 
-RepHeation 

Constraining social 
mechanisms 

Social capital at 
group level: 
-Similarity 

-Relational inertia 

Table 3 The Alliance Network Formation Process 

In this chapter, we will address again our fi.rst research question on the role of 

embeddedness in the dynamics of inter-organizational networks. Here, we describe the 

paralyzing effect of embeddedness at the group level that is caused by constraining 

social mechanisms in the block formation process. We argue that the enabling effect of 

embeddedness during the first stages of the group formation process may turn into a 

9 This chapter is partly based on: Duysters, G.M., Lemmens, C.E.A.V., Enabling and 
Constraining Effects of Embeddedness and Social Capita! in Strategie Technology Alliance 
Networks, in: Bachmann, R., Van Witteloostuijn, A. (eds.): International Studies of Management 
and Organization (ISMO) Special Issue on "Networks, Social Capita! and Trust - a Multi
disciplinary Perspective on Inter-organizational Relationships", forthcoming 2003 
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paralyzing effect as the block formation process progresses. We develop two 

propositions that address the paralyzing effects of embeddedness in the worldwide 

microelectronics industry from 1970-2000. We illustrate these propositions by means 

of descriptive empirica! evidence. 

4.2. Theoretical Background 
As discussed in the previous chapter, the decision with whom to partner is influenced 

by the network of past partnersbips (Gulati, Gargiulo, 1999) and depends on the 

embedded relations the firm is already engaged in (Granovetter, 1985; Gulati, 1998). 

Because of repeated alliance formation caused by local search, frequent interaction and 

increased commitment in the relationship, trust and intimacy grow strong between the 

partners (Granovetter, 1973; Brass, Butterfield and Skaggs, 1998). As alliance partners 

have become more familiar with each other because of frequent and face-to-face 

contacts, "familiarity breeds trust" (Gulati, 1995b), and greater homogeneity is expected 

than when they have fewer contacts (Wasserman, Faust, 1994: 250). "The more tightly 

that individuals are tied into network, the more they are affected by group standards" 

(Wasserman, Faust, 1994: 250). Actors who form cohesive blocks directly influence 

each other through strong ties, resulting in homogeneity in attitudes, behavior and 

beliefs (Wasserman and Faust, 1994: 250). Thus, through the repHeation of their 

existing ties in alliance blocks, alliance block memhers tend to become more similar 

over time. This social contagion emerges when actors take up the attitudes or behaviors 

of others who influence them (Bovasso, 1996). Social contagion is both an individual 

and a group phenomenon (Burt, 1992; Bovasso, 1996). Therefore, the cohesion 

approach suggests that similarity in attitudes sterns from the proximity of actors, 

implying that directly linked actors will be more similar and homogeneous than 

indirectly linked individuals (Brass, Butterfield and Skaggs, 1998). This holds especially 

for actors that are connected by strong ties rather than weak ties (Brass, Butterfield and 

Skaggs, 1998). 

As a result of the repHeation of ties in their group with familiar and trustworthy 

partners, actors may become locked-in, as they only rely on partners in their closed 

social system. Th en searching for, or switching to, partners outs i de of the alliance block 

is hard to rationalize, in particular when trustworthy partners are already available in 

this system. This so-called phenomenon of over-embeddedness, caused by the 

paralyzing effects of embeddedness at the group level, can lead to decreasing 

opportunities for leaming and innovation for block memhers involved. 
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Below we will address the social mechanisms that cause these eenstraining effects of 

embeddedness, by introducing our propositions that deal with them. 

4·l Propositions 

Constraining Embeddedness: Similarity and Relational Inertia 

Actors that are densely connected and who maintain strong ties among themselves, like 

in alliance blocks, are more likely to act similarly, to share information, to develop 

similar preferences, or to act in concert (Knoke and Kuklinski, 1982). In a similar vein, 

social identity theory (Gómez, Kirkman, Shapiro, 2ooo) states that similarity 

strengthens a self-image as actors are attracted to similar others. Furthermore, actors 

tend to treat those similar others more favorably than different ones (Gómez, Kirkman, 

Shapiro, 2ooo). Thus, similarity can be the cause of attraction and be the result of 

interaction. Scholars refer to this process as "similarity breeds attraction" and 

"interaction breeds similarity" (Brass, Butterfield and Skaggs, 1998). 

From a technologkal point of view, we expect that firms thus need to have some pre

alliance technologkal overlap or absorptive capacity (see e.g., Cohen, Levinthal, 1990; 

Hamel, 1991; Lane, Lubatkin, 1988; Mowery, Oxley and Silverman, 1996) in order to 

absorb their partners' technologkal capabilities (Tsai, 2001). Hence, some 

technologkal similarity in their technology portfolio is required for the repHeation of 

the actors' ties. The extent to whkh these firms are able to learn from their partners 

depends on their intent We expect that if actors intend to intemalize their partners' 

technologkal capabilities (Hamel, 1991), instead of only accessing them, their post

alliance technologkal profiles will be converging and will become more similar 

(Mowery, Oxley and Silverman, 1996). Hence, similarity can increase the block 

members' tendency to replicate their existing ties. Therefore we hypothesize that: 

PJ: As firms replicate their existing ties within groups, their technology profiles become 

more similar 

Actors tend to face several endogenous constraints in the alliance network formation 

process. For example, the resources they can devote to the search process for new 

partners can be limited. This means that the resources used up for forming ties with 

one actor can constrain them in forming ties with others (Gulati, Nohria, Zaheer, 

2ooo). Furthermore, the familiarity and strong ties that have been built up through the 

repHeation of ties and the increasing similarity of firms within the alliance blocks, can 
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eenstrain in partner choice when facing opportunities for linking up with actors of 

another strategie block. As a block memher intends to engage in a new partnership, it 

can experience the implicit social pressure from its partners to replicate its ties within 

the group. Once firms have established links in a specific block, the formation of ties 

outside that block can be difficult because of conflicting interests among its partners 

(Nohria, Garcia-Pont, 1991). This implies that some actors in blocks are locked-in as a 

result of initia! alliance choices so that actors outside the block are locked-out. Hence, 

there is an impHeit expectation of loyalty to group members, since many alliances 

preclude the block memhers from allying with firms from competing groups (Gulati, 

Nohria, Zaheer, 2ooo). As a result, certain partners are not available because they are 

already tied to the focal firm's competitors. Another reason for locking out actors of 

other groups is to prevent knowledge leakage to competing groups. Finding partners 

outside the group is difficult as further opportunities for partnering are foreclosed by 

competing groups. As these groups team up with their desirable partners, they 

gradually become unavailable to others as the alliance formation process continues 

(Gomes-Casseres, 1996). Therefore, some potential partners are simply excluded in the 

partner-selection phase. This exogenous network phenomenon of strategie gridlock 

(Gomes-Casseres, 1996) forces firms to engage in local search for partners within its 

own strategie block (see Figure 9). This relational inertia makes group merobers rigid 

and cognitively locked-in (Uzzi, 1997; Gargiulo and Benassi, 2ooo). The cognitive lock

in effect filters the information and perspectives that reach the group memhers and 

isolates them from actors outside of the group. In this state of rigidity and over

embeddedness (Uzzi, 1997) caused by similar actors and relational inertia, alliance 

block memhers suffer from decreasing opportunities for learning and innovation. This 

state of over-embeddedness (Figure 9) is likely to put a severe strain on the block 

members' ability to move flexibly into other "resource niches" or into new windows of 

opportuni ties. 

In their partner choice, non-group memhers are restricted as well. Due to scale and 

scope requirements in the industry, entry harriers for non-group memhers rise as 

alliance blocks become more important (Gomes-Casseres, 1996). This tends to inhibit 

these non-merober firms while attempting tostart participating in these alliance blocks 

and restricts their partner choice as well (Duysters, Lemmens, 2003). This leads us to 

the following hypothesis: 
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P 4: As the size of the network increases, established group memhers lock-out newcomers 

from the network 

Figure 9 summarizes the social mechanisms and points at the enabling and 

constraining effects of embeddedness they induce in alliance blocks. 

Enabling 
Embeddedness 

Local search 

Relational Inertia: 
Gridlock 

Lock-infLock out 

Constraining 
Embeddedness 

Embeddedness over time 

Figure 9 The Enabling and Constraining Effects of Embeddedness 

4·4· Sample and Data 
The data on strategie alliances and characteristics of companies involved in these 

alliances is derived from the MERIT-CATI databank on strategie technology alliances. 

We address on those alliances that have a strategie focus and which are characterized by 

two-directional technology flows. We study strategie technology alliances in the 

microelectronics industry. We will test our hypotheses in a longitudinal perspective by 

examining alliance network formation in the microelectronics industry. Our sample of 

1047 strategie alliances was drawn from an update of the CA TI database, which covered 

the period 1970-zooo. 

4·5· Methodology 
We argued that similarity in terms of technology profiles among block memhers could 

increase a firm's tendency to replicate its existing ties in the block. However, this 

requires some pre-alliance technologkal overlap (see e.g., Cohen, Levinthal, 1990; 
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Hamel, 1991; Lane, Lubatkin, 1988; Mowery, Oxley and Silverman, 1996) in order to 

facilitate the absorption of their partners' technological capabilities (Tsai, 2001). We 

expected that, if actors intend to intemalize their partners' technological capabilities 

(Hamel, 1991), their post-alliance technological profiles will be converging and will 

become more similar (Mowery, Oxley and Silverman, 1996). 

Therefore through our third proposition (PJ), we expected that, as firms replicate their 

existing ties within groups, their technology profile would more become similar. To test 

this hypothesis, we picked out those firms that were block memhers in the subsequent 

periods 1980-82, 1983-85, 1986-88 and 1989-91 at the lambda four level. These group 

memhers included: Advanced Micro Devices Inc. (AMD), International Business 

Machines (IBM), Intel Corp. (INTEL), Motorola Inc. (MOTOROLA), and Nippon 

Electtic Corp. (NEC). The technology profiles were composed of semiconductor classes 

(see Appendix r) in which those firms have patents. We consider the similarities of 

these technology profiles as indicators of pre-alliance technologkal overlap. The 

technology profiles show the number of patents that a certain firm has applied for in a 

specific semiconductor class in a specific period (Appendix 1). We expected that the 

technology profiles of AMD, IBM, INTEL, MOTOROLA and NEC would become more 

similar as they work tagether in an alliance block for some years in a row. Hence, we 

assume that, as a result of the leaming effects associated with the strategie alliances 

within their group, their technology profiles as indicated by the number of applied 

patents will become more similar over time. 

Our fourth hypothesis stated that, as the size of the network increases, established 

group memhers lock-out newcomers in the network. These lock-out effects result, 

among other factors, from resource constraints on forming ties with others (Gulati, 

Nohria, Zaheer, 2ooo), but also from the implicit expectation of loyalty to group 

members, since many alliances preclude the block memhers from allying with firms 

from competing groups (Gulati, Nohria, Zaheer, 2000) as argued in our theoretica! 

section. To measure these lock-out effects, we have to investigate whether a growing 

number of actors in the network goestagether with a relatively stabie amount of group 

memhers in the network; because this indicates that these newcomers are not absorbed 

in groups. 
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4.6. Results 
We tested proposition three (P3) by calculating the relative differences among the 

technology profiles of the firms involved. We measured the amount of patents in a 

certain semiconductor class relative to the total amount of patent applications in all 

selected semiconductor classes of the firm. We calculated this ratio for all of the five 

block memhers and then subtracted those ratios in each semiconductor class from each 

other to find out the differences among the block members. This resulted in five 

outcomes per class that we summed up and subsequently divided by the number of 

companies to come up with the mean per class. We summed up these means per class 

over all semiconductor classes and this resulted in a number indicating the difference 

in technology profiles of the block memhers involved in this period. 
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Figure 10 Number of Alliance Block Memhers 1970-2ooo 

We found in the period 1980-82 an indicator of the difference in technology profiles of 

the group memhers involved of -8; in the period 1983-85 an indicator of -3; in the 

period 1986-88 an indicator of -3, and in the period 1989-91 also an indicator of -3. 

This seems to indicate that, when the firms start working together in a group, their 

technology profiles show some technologkal overlap (absorptive capacity), but are not 

quite similar as there are differences intheir technology profiles. However, after three 

years of replicating ties within their group, their technology profiles become more 
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similar. After six years, their technology profile is relatively similar to the ones of three 

years before. This could be seen as an indication of decreasing learning effects and 

over-embeddedness because their technology profiles do not differ compared to years 

before. From these results, we can conclude that by replicating ties in cohesive 

subgroups the technology profiles of the block memhers involved tend to become 

similar; this confirms our proposition three. 

To indicate the possibility of lock-out effects (P4), Figure 10 points out that, as the 

number of actors in the network increases dramatically from 1991-1993 onwards, the 

number of group memhers at level two and four remained relatively stabie and showed 

number of groups at level 2 and 4 
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only a slight increase in this period. This may indicate that the established groups do 

not absorb newcomers in the network. Thus, although the number of potential partners 

increases in the growing network, there is a possibility that they are not eligible, as they 

can be tied to competitors of the established group members. This would suggest that 

the newcomers in the network possibly form groups among themselves, as they are 

locked-out of the esta blished blocks. 

We zoom in on this phenomenon by examining Figuren, which shows that from the 

period 1991-1993 onwards, the number of groups increased at level 2 (the less densely 

tied groups). At level four, this increase started in the period 1994-1996. Please note 
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the sharp increase in the number of blocks at level two from the period 1993-1995 

onwards (Figure n). This seems to confirm our previous suggestion that newcomers in 

the network possibly form groups among themselves, as they are locked-out of the 

established blocks. However, there is a sharp decrease startingin the period 1996-1998 

in the number ofblocks at lambda level two (Figuren). This could be explained by the 

fact that these blocks are less densely tied and, as a result, are less stabie and fall apart 

easily as the sharp decrease indicates. Altogether, we find strong indications that a 

growing size of the network can cause lock-out effects, when the number of group 

memhers stays relatively stable; which means that we can accept proposition four. 

4·7· Discussion and Condusion 
In the previous chapter, we were able to point at the social mechanisms that cause the 

dynamics of organizational networks and of alliance blocks in particular. We found that 

in an evolving alliance network, an increasing network size induces the formation of 

alliance blocks. Furthermore, we were able to show a tendency that firms replicate their 

ties within the subgroup as they engage in new relationships. This seemed to support 

the enabling effect of embeddedness in alliance block formation. 

In this chapter, our empirica! results supported our theoretica! hypotheses, as we were 

able to reveal the dynamics of inter-organizational networks, caused by the constraining 

effects induced by the social mechanisms we identified. We showed that the enabling 

effect of embeddedness can turn into a paralyzing effect which loeks-in partners in 

their closed social system, and locks-out newcomers. We found empirica! evidence for 

this in the sense that replicating ties in the group for several years increases the 

similarity of the technology profiles of the block memhers involved. This supports our 

arguments related to the paralyzing effect of embeddedness which reduces block 

members' flexibility and innovative strength and which can even cause decreasing 

learning effects and a severe state of over-embeddedness. Moreover, we found evidence 

that a growing size of the network can cause relational inertia and can result in lock-out 

effects for newcomers in the network, as our analysis showed that newcomers form 

blocks among themselves as they are locked out of established groups. 
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Alliance Block Members: Whoare they? 

5.1. Introduetion 
As an introductory chapter to the chapters that follow addressing the second and third 

research question on block memhership and innovative performance, it is useful to get 

a better picture of the specific characteristics of block memhers with regard to non

alliance block members. Therefore in this chapter, we aim to get more insight in the 

speciflc attributes of alliance block members. Therefore, we will empirically study 

whether the characteristics of the alliance blocks in our sample coincide with the 

attributes of strategie groups in this industry. The characteristics we address are: the 

firm's innovativeness10
' R&D intensity and technologkal specialization, the firm's 

network position in termsof centrality and lastly its national home region and size. We 

will perform a discriminant analysis" to indicate how block memhers differ 

significantly from non-block memhers regarding these characteristics. To explore the 

formation of alliance blocks in relation to innovative performance, we address the 

strategie behavioral and dynamic capabilities approach to explain the strategie moves of 

firms in dynamic context. 

5.2. Theoretical Perspectives on Alliance Blocks 
We have looked at the formation and evolution of alliance blocks from a social network 

perspective that incorporates the social process that drive the formation of alliances 

(e.g., Garcia-Pont, Nohria, 2002). We were able to see that alliance blocks form as the 

result of the social mechanisms that induce enabling and constraining effects of 

embeddedness, which drive the dynamic process of alliance block formation as these 

forces can be at work at the same time. Hence, the social network perspective -the focal 

perspective in this thesis- is crucial to explain the dynamics of the inter-organizational 

10 Patent Applications 
11 The major purpose of discriminant analysis is to pred.iet memhership in two or mutually 
exclusive groups from a set of predietor varia bles. 
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relations in the alliance network. Moreover, the network evolutionary perspective 

showed us that alliance blocks could be regarcled as socio-technica! systems, where 

inter-organizational networks co-evolve with their technologies and can result in 

alliance blocks. 

However, if we take a broader perspective to look at the dynamic process of the 

formation of alliance blocks -especially in relation to innovative performance- we also 

have to consider some other theoretica! streams of research. That is, apart from the 

resource-based theories, we have to incorporate those streams of research that can 

explain strategie moves of firms in a dynamic context. This means that these theoretica! 

explanations have to go beyond static resource-based considerations like in the 

resource-based view (Dyer, Singh, 1998). The resource-based view sees the firm as a 

portfolio of core competencies (Prahalad, Hamel, 1990; Sakakibara, 2002) that are 

difficult to imitate. These competencies can also involve the firm's knowledge base. 

Thus, to further explain alliance block formation, we have to take an approach that 

addresses the interaction between firm resources and capabilities in a strategie context 

of collaboration and competition (Henderson, Mitchell, 1997; Sakakibara, 2002), where 

the external network is the locus of innovation and of organizational learning 

(Sakakibara, 2002). Here we could think of strategie behaviarial theories (Kogut, 1988) 

and the approach of dynamic capabilities (Teece, Pisano, 1994). 

The strategie behavior approach addresses that firms act to improve the competitive 

position vis-à-vis their rivals as this position influences the asset value of the firm 

(Kogut, 1988). In this view, collective collaborative agreements, like alliance blocks, are 

placed in the context of competitive rivalry to enhance market power. Thus, strategie 

alliances are a way to adjust to changing markets and environments with the given 

resources a firm has. Alliances enable firms to transfer knowledge as they blur firm 

boundaries and hence can affect the transfer of tacit knowledge (Nonaka, 1994) and 

replenish their knowledge bases (Mowery, Oxley, Silverman, 1996; Kogut, 1988). In 

this way, firms engaged in multiple collaborative agreements can internalize the 

competencies of partners to create next-generation competencies (Hamel, 1991; 

Sakakabira, 2002). The performance effects of this knowledge transfer, assimilation 

and internalization have been measured in the change in the number and nature of 

patents held (Mowery, Oxley, Silverman, 1996; Steensma, Corley, 2000). Differences 

in performance among competitors can be due to the nature of technologkal 
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knowledge they possess and their ability to exploit that knowledge (Steensma, Corley, 

2000). 

In the dynamic capabilities approach (Teece, Pisano, 1994) the firm's ability to respond 

to the changing (technological) environment it is operaring in, is the souree of 

competitive advantage. Multiple strategie alliances are vital instruments to develop 

these dynamic capabilities and to attribute to superior technologkal performance, as 

these alliances complement the firm's needs in changing markets and technologkal 

environments. Strategie responsiveness is thus crudal as the time-to-rnarket becomes 

critical and the pace of innovation is accelerating (Teece, Pisano, 1994). 

To conclude, both the strategie behavior and dynamic capabilities approach can explain 

the formation of alliance blocks, as they point at the importance of the firms' 

responsiveness to changing environments and address multiple collaborative 

agreements as vehicles to adjust to changing markets and environments with the given 

resources a firm has. In this way, engagement in multiple collaborative agreements 

drives the formation of alliance blocks and can alliance block memhership improve a 

firm's competitive position vis-à-vis its rivals as this position influences the innovative 

performanceforthese knowiedge-based firms. 

5·3· Strategie Groups vs. Alliance Blocks 
To get more insight in the specific attributes of alliance block members, we focus on 

the question whether the charaderistics of the alliance blocks in our sample coincide 

with the attributes of strategie groups in this industry. 

In analyzing industry structure, firms can be segmented into different strategie groups 

based on similarities in their strategie capabilities: market position, resource 

commitment, and assets (Thomas and Venkatraman, 1988; Nohria and Garcia-Pont, 

1991). Thus, actars in strategie groups are similar in attributes and hence are similarly 

affected by environmental disturbances such as farces of globalization (Nohria and 

Garcia-Pont, 1991). Therefore a strategie group is akin to the ecologist's notion of a 

niche (Hannan and Freeman, 1977; Nohria and Garcia-Pont, 1991). Strategie groups 

have a distinctive souree of competitive advantage, which is hard to imitate or acquire 

by other groups: their strategie capabilities result from the unique sequence of strategie 

chokes; they cannot be reproduced or imitated completely (Lippman and Rumelt, 1982; 

Nohria and Garcia-Pont, 1991). Thus, strategie similarity can involve specific 



66 Alliance Block Members: WhoAre They? 

similarities in resources or capabilities of the firms involved, but can also address 

certain attributes like similar network positions and hence point at relational structures. 

When firms in strategie groups engage in linking with other strategie groups to adjust 

to changing markets and environments or to improve the competitive position vis-à-vis 

its rivals, these ties can develop into strategie blocks of connected partners within 

strategie groups and across strategie groups. The first refers to pooling blocks 

composed of firms from the same strategie groups and the latter to complementary 

blocks composed of firms from different strategie groups, and (Nohria and Garcia Pont, 

1991). Actors in these strategie blocks regard trust important as a basis for knowledge 

sharing and partner selection. 

As the strategie behavior and dynamic capabilities views suggest, the firms' 

responsiveness to changing technologkal environments is crudal for knowiedge-based 

firms. Hence, multiple collaborative agreementscan serve as vehicles to adjust tothese 

conditions with the given resources these firms have. It has been argued that existing 

and prior relations in alliance networks strongly influence the future alliance formation 

process (Gulati, 1998; Hagedoom, Duysters, 2002), as these networks facilitate the 

search for partners and monitor opportunistic behavior among alliance partners 

(Garcia-Pont, Nohria, 2002). These streams of literature focus on the fact that firms 

orient their alliance behavior to the actions of firms that have similar positions (e.g., 

central positions) or relational structures in the network (Garcia-Pont, Nohria, 2002) 

through local mimetism (Garcia-Pont, Nohria, 2002). Here firms copy the behavior of 

those actors they view as strategically similar, or who belong to the same strategie 

group. Once an alliance has been established within or across strategie groups, other 

memhers of this group will observe this behavior and will follow as local mimetism 

suggests (Garcia-Pont, Nohria, 2002). As firms orient their alliance behavior to other 

similar actors in this way, this dynamic can lead to the formation of densely connected 

alliance blocks. Gareia-Pontand Nohria (2002) found evidence for this phenomenon in 

the global automobile industry. There, local mimetism was a significant driving force 

in alliance network formation process; little support was found for industry-wide or 

global mimetism. A motive for this mimitism-behavior in alliance blocks could be to 

pre-empt rivals by forming alliances. This could be a way to avoid that rivals foreclose 

partnering opportunities as this could result in a situation of strategie gridlock (Gomes

Casseres, 1994, 2001; Garcia-Pont, Nohria, 2002). This implies that there are limits to 

these competitive bandwagon effects (Gomes-Casseres, 2001), as these alliance waves 
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may lead to this situation of strategie gridlock (Gomes-Casseres, 1994, 2001; Garcia

Pont, Nohria, 2002) where the number of eligible partner diminishes as a result of 

overcrowding in this field (Gomes-Casseres, 2001). 

From the above we can conclude that the specific characteristics of the memhers in 

alliance blocks indeed may coincide with the attributes of the memhers in strategie 

groups in this industry in case alliance are formed within or across strategie groups in 

pooling or complementary blocks (Nohria, Garcia-Pont, 1991; Gareia-Pontand Nohria, 

2002). The alliance blocks that evolve can hence be the result of mimetism, where 

actors form alliance blocks as a result of copying the behavior of strategically similar 

others within or across strategie groups (Garcia-Pont and Nohria, 2002; Nohria and 

Garcia-Pont, 1991). 

5·4· Attributes of Alliance Block Memhers 
In line with Duysters and Hagedoorn (2001), we perform a discriminant analysis'2 to 

address the specific characteristics of alliance block merobers in order to indicate how 

block memhers differ significantly from non-block memhers regarding these specific 

attributes or variables. 

Std. 
N Mean Deviation 

Block 
membershi 920 0.4739 0.49959 

Table 4 One-Sample T-Test Grouping Variabie 

Std. 
Error t 
Mean 

o.or647 

dJ 

919 

Sign. 
(2-tailed) 

o.ooo*** 

These characteristics entail the firm's propensity to patent, its R&D intensity, 

technologkal specialization, network position in terros of degree centrality (Freeman, 

1979) and lastly its national home region and size. Network centrality or degree 

centrality is an important element of social capital as it involves benefits regarding 

access to resources, but also regarding information about potential partners (Gulati, 

Gargiulo, 1999). 

12 For the purpose of significanee testing, predietor variables should follow multivariate normal 
distributions; larger overall sample sizes are thus necessary to assure robustness of the method 
(Tabachnick, Fidell, 1996). 
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Tahle 5 Results of Discriminant analysis 

Wilks' Lambda F Sig. dft df2 
Group Means Group Means 

Non-Bloei' memhers Bloei' memhers 

Patent Applications 0 .784 53·920 o .ooo*** I I96 I6r.o51 712.I9I9 

Degree Centrality 0 .480 2I2.383 o.ooo*** I I96 1.3977 I0-5722 

USA 0.990 1.955 0.164 I I96 0-7474 o.6565 

Europe 0·993 I-337 0.249 I I96 O.I919 0.13I3 

As ia 0 -951 I0.04I 0.002*** I I96 o.o6o6 0.2I2I 

Specialization 0·999 0 .233 o.63o I I96 0-4449 0.4283 

Size o.864 30·740 o .ooo*** I I96 7,266,824 I9,3I8,079 

R&D intensity 0.985 2.9I4 0 .089* I I96 O.I067 0 .149I047 

*Srgnificant at the ro %level, **Srgruficant at the 5 %level, ***Srgnificant at the I %level 

In order see whether our whether the group means of our grouping variabie 

( dependent variable) differ significantly from each other, we performaT-test study. 

Table 4 shows that our grouping variabie hlock memhership vs. non-hlock memhership 

differs significantly from zero. 

Tahle 5 shows the results of the discriminant analysis we performed to show how block 

memhers differ significantly from non-hlock memhers regarding a specific variable. To 

determine the most distinguishing variables, we start our examination of companies in 

the microelectronics industry with an evaluation of the Wilks' Lambda and F-values of 

the various variables (see Table 5). The Wilks' Lambda statistic is concerned with the 

ratio between within group varianee and the total variance. A ratio that is close to one 

points at an equality of group means, whereas lower values are associated with large 

differences between the group means. For each variabie the F-value is calculated totest 

the hypothesis that all group means are equal. The results indicate that group means 

are not equal in the case of patent applications (o.784***) , degree centrality (o.48o***), 

Asia (0 .95I***), size (o.864>'<**) and Rlf{D intensity (0.985*). This implies a strong 

rejection of the hypothesis that all group means are equal for these variables and 

indicates that these attributes differ between alliance block memhers and non-alliance 

block members. That is, alliance block memhers apply for more patents than non-block 

memhers (712 vs. r6r) (not corrected for firm size). Alliance block memhers occupy 
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positions with a higher degree centraliti3 (10.57 vs. 1.4) than non-block members. The 

degree of an actor is equal to the total number of direct links of a particular actor to 

other actors. This implies than alliance block memhers have on average more direct 

links (10.57) than non-block memhers (1-4) and hence occupy more central network 

positions than non-block members. Furthermore, our results indicate that alliance 

block memhers tend to be large firms in terms of their revenues and tend to be R&D 

intensive (0.15 vs. o.n) firms with an Asian home region. 

The variables USA, Europe and specialization show high Wilks' Lambda values with 

insignificant results for block memhers and non-block members; therefore, we cannot 

reject the hypothesis that the group means forthese variables are equal. 

Function Eigenvalue % of Cum. 
Varianee % 

100 100 

Can. 
Cor. 

Table 6 Canonkal Discriminant Function 

Wilks' Chi- dJ 
Lambda uare 

o.ooo*** 

After we have evaluated the discriminatory power of separate variables, we continue 

with the overall discriminatory power of the total set of variables. We will consider the 

goodness of a discriminant function as is reflected in various indicators presented in 

Table 6. The first indicator is the eigenvalue which represents the relationship of the 

between group and the within group sum of squares. Higher eigenvalues can be 

associated with a more discriminating function. In this case the function seems to have 

considerable discriminating power (1.292). Another important statistic is the canonkal 

correlation (Can. Cor.) representing the proportion of total varianee that is accounted 

for by differences among block memhers and non-block members. Achi-square value 

of 159.695 (o.ooo***) and a low Wilks' lambda value of 0.436 (o.ooo***) imply that 

the hypothesis that mean scores between block memhers and non-block memhers are 

equal can be rejected. According to these statistics, the function has a strong 

' 3 Degree centrality is measured by summing the total number of actors to which a specific player 
is adjacent in the matrix (a). The measure is standardized by dividing a by the maximum possible 
number of connections n-1 (nis the number of firms). In formal terms, degree centrality of firm 
k is equal to: 



Table 7 Classification Results 

Block lambda 
level4 

Original Count Non-hlock 
memher 
Block memher 

% Non-hlock 
memher 

Alliance Block Members: WhoAre They? 

Predicted group Total 
memhership 

Non- Block 
hlock memher 

memher 

22 77 99 
I.O 100.0 

Block memher 22.2 77.8 100.0 

88.4 % of original grouped cases are correctly dassified 

discriminaring power and indicates that alliance hlock memhers and non-hlock 

memhers do diverge with respect to a numher of variahles. 

The effectiveness of the discriminant function is measured hy classifying all cases 

according to their score (Tahle 7). Tahle 7 represents the classification results of the 

originally grouped cases. We see that 88.4% of the cases are correctly classified14
, which 

indicates this percentage of the cases is correctly assigned to each of the groups 

(alliance hlock memhers vs. non-hlock memhers) hased on the discriminant analysis. 

5·5· Discussion and Condusion 
In this chapter, we tried to get a better picture of the typical characteristics of hlock 

memhers compared to non-alliance hlock members. To shed more light on the 

formation of alliance hlocks, we addressed the strategie hehavioral and dynamic 

ca pa hilities approach to explain the strategie moves of these firms in dynamic context. 

We argued that, as a result of mimetism, actors form alliance hlocks as a result of 

copying the hehavior of strategically similar others within or across strategie groups. 

Hence, the specific characteristics of the memhers in alliance hlocks may coincide with 

the attrihutes of the memhers in strategie groups in this industry in case alliance are 

formed within or across strategie groups in pooling or complementary hlocks (Nohria, 

Garcia-Pont, 1991; Gareia-Pontand Nohria, 2002). 

'4 Prior chance classi.fication is so%; this means we have a high percentage of correct 
classifica ti ons 
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Regarding theses typkal attributes of alliance hlock memhers vis-à-vis non-block 

members, we addressed the firm's propensity to patent, its R&D intensity, 

technologkal specialization, network position in terms of centrality and lastly its 

national home region and size in a discriminant analysis to indicate how block 

memhers differ significantly from non-block memhers regarding a specific variable. 

According to our statistics, this function has astrong discriminating power. 

We found that the attribute patents applied for is a significant discriminating variabie 

between alliance block memhers and non-hlock members, where alliance hlock 

memhers apply for more patents their non-group counterparts. This could indicate that 

network position in terms of block memhership has some implications for innovative 

performance (not corrected for firm size). 

Another finding was that degree centrality is a significant discriminating characteristic 

between alliance hlock memhers and non-hlock members; alliance block memhers on 

average had more direct links than non-block members. This can he explained hy the 

fact that we have operationalized alliance block memhers hy investigating their line 

connectivity in the group compared to the outside. This measure thus presupposes that 

alliance hlock memhers are hard to disconneet by the removal of ties; hence this 

implies that block memhers have a high "degree". A degree of an actor is equal to the 

total number of direct links of a particular actor to other actors. Actors that are 

represented by a high degree centrality share the ahility to access a large stock of 

potential information sources, which will hence contribute to their innovative 

performance. Furthermore, central players are more visible in the network than less 

central players, which enhances their attractiveness to other players as it signals the 

firm's engagement in cooperative agreements and hence can indicate its willingness, 

experience and ability in strategie partnering. Thus as firms intend to enhance their 

own visibility and attractiveness as potential partners they have a tendency to look for 

central partners (Gulati, Gargiulo, 1999). As the partners with a prominent network 

position are often pursued more frequently than they pursue potential partners 

themselves (Gulati, Gargiulo, 1999), a central position in the network is positively 

related to the ra te of new linkage formation (Tsai, 2000). 

Because of the fact that alliance hlock memhers have more direct links than non-block 

members, they are better-connected rivals from a competitive standpoint. Well

connected rivals may represent high-quality partners hecause they possess leading edge 
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technology, have rapid access to critica! inforrnation and have accumulated partnering 

experience (Silverrnan, Baum, 2002). By partnering with these better-connected rivals 

they may be able to turn their competitors' alliance-based competitive strengths to their 

own advantage. Hence, tying up with well-connected rivals provide promising 

opportunities to learn new capabilities and acquire advanced know-how (Silverman, 

Baum, 2002). 

Moreover, our discriminant analysis showed that size is a significant discriminating 

variabie between alliance block memhers and non-block memhers in the sense that 

alliance block memhers are on average large firms. This could be explained by the fact 

that size of firrns can affect the rate of R&D collaboration. There are some indications 

in the literature that larger companies have a higher propensity to engage in 

partnerships than smaller companies (Duysters and Hagedoorn, 1995; Mytelka, 1991). 

In the same line of reasoning, large firrns could therefore also have a high propensity to 

engage in multiple technology alliances and hence explain their participation in alliance 

bleeks. 

Likewise, we found that the attributes Asian home region and R«<.D intensity were 

discriminating variables between our two groups of bleek and non-block mem hers, as 

the hypothesis of equality of group means was rejected for these characteristics. This 

could be explained by the fact that firrns with better R&D capabilities tend to have a 

higher rate of participation in R&D collaborations, where past ties induces future 

participation (Sakakibara, 2002). A cross-sectional study on high-tech industries 

showed indeed that R&D intensive firrns tend to forrn more R&D consortia 

(Sakakibara, 2002). Concerning home region, Duysters and Hagedoorn (2001) found 

evidence that structures and strategies of companies eperating in a global environment 

can be still he identified with respect to their regional backgrounds. Our findings 

indicate that most of the block memhers consist of Asian firms. This could he 

explained by the fact that Asian firrns have a long-standing tradition of collaborating 

with other firms in their business activities. Think of Japanese keiretsu, which are 

groups of firrns with long-standing and broad-based relationships with one another in 

multiple fields of business (Gomes-Casseres, 1996) or Korean chaebol systems that 

consist of (partially) cooperative structures, ranging from hybrid gavernanee structures 

towards extremes of arms-length, top-down contracting resembling customer-supplier 

relationships in vertical integration (Ahmadjian, Lincoln, 2oor; Ellis, Fausten, 2002). 

Moreover, Asian firms fester social capital in groups as they attach value to trust-based 
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governance in collaborative relations. This social capita! represents a strong force to 

reproduce dense regions of ties in order to maintain and increase the value of the 

inherited social capita! (Park, Luo, zooi). 

In this chapter we pointed at the specific attributes of alliance block members. We 

proposed that these specific characteristics of alliance block memhers have an effect on 

their innovative performance. This chapter hence is an introduetion to the next two 

chapters, were we try to explore how these alliance block memhers perform in terms of 

their innovative performance. 



Chapter 6 

The Innovative Performance of Alliance Block 

Members15 

6.1. Introduetion 
The main aim of this chapter is to empirically study our second research question on 

block memhership and innovative performance. This chapter aims to improve our 

understanding of how firms should position themselves in strategie alliance networks 

in order to maximize their innovative performance. More in particular, we empirically 

examine two basic technology-positioning strategies that can be pursued in terms of 

either alliance block memhership or non-block membership. The driving forces behind 

the formation of these technology-driven alliance blocks are related to technology 

competition in groups. As technology alliances among competitors proliferate (Gomes

Casseres, rgg6; Gnyawali, Madhavan, 2oor), technology competition in groups 

becomes indispensable in the firms' technology-positioning strategies. Thus, group

based technology competition affects the technology-positioning strategies at the firm 

level and hence the innovative performance of the firms involved, as they choose to 

either be an alliance block memher or not. By means of regression analysis, we found 

evidence that there is a positive relation between an alliance block memher strategy and 

innovative performance. 

The effectiveness of network positions has been addressed by several authors by 

examining the effects of relational and structural embeddedness on company 

performance {see e.g., Rowley, Behrens and Krackhardt, 2ooo). 

15 This chapter is partly based on: Duysters, G.M., Hagedoom.J., Lemmens, C.E.A.V., The Effect 
of Alliance Block Memhership on Innovative Performance, in: Cohendet, P., Kirman, A., 
Zimmermann, J. (eds.): Revue d'Economie Industrielle Special Issue on "La Morphogénèse des 
Réseaux", forthcoming 2003 
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Using Colernan's (1988) dosure and Burt's (1992) structural hole argument of 

embeddedness, we will first address the effect of dosure advantages and disadvantages 

as wellas broker advantages and disadvantages on those firms' innovative performance. 

We expect that a firm's innovative performance depends on its position in various 

network settings, i.e. block memhership or non-block membership, reflecting dosure 

and brokerage advantages respectively. 

6.2. Theoretica! Background 
For a long time, research on alliances has been preoccupied with the question of why 

and when alliances are formed (Duysters, Guidice, Sadowski, Vasudevan, 2001; Kogut 

and Zander, 1993; Powell and Brantley, 1992). More recently, studies have dealt with 

the question of with "whom" firms are likely to form alliances (e.g., Gulati, 1995a; 

Gulati, Gargiulo, 1999), referring to how social factors, social relations and competitive 

tension between alliances affect the intent of creating, building and sustaining 

collaborative advantage through alliance formation (e.g., Gulati, 1995a, 1999; Walker, 

Kogut, Shan, 1997; Gulati, Gargiulo, 1999; Chung, Singh, Lee, 2000). 

In this contribution, we will address the formation of alliance blocks from a social 

network perspective. This perspective explains the actions of firms in terms of their 

position in networks of relationships (e.g., Nohria, 1992; Gulati, 1998). Social networks 

are the embedded social relations that endose the firms in the alliance network and 

indicate how these firms are connected. By investing in these relations through the 

repHeation of their prior ties, firms build up social capita! (Duysters, Lemmens, 2003). 

Social capita! relates to the investment in social relations that generates expected 

returns (Lin, 1999). Thus, social capita! refers to the prospective beneficia! networkof 

relations with external parties as well as to the resources embedded in that network that 

may be accessed and mobilized in purposive actions (Lin, 1999; Burt, 1992; Nahapiet 

and Ghosal, 1998; Chung, Singh, Lee, 2ooo). Social capita! is thus dependent on 

history and it enables firms to rely on direct and indirect alliance-experiences in partner 

selection (Chung, Singh, Lee, 2ooo). 

Social embeddedness refers to the structure of a networkof social ties and implies that 

the partners' relations affect the economie actions, outcomes and behavior of firms in 

the network (e.g., Granovetter, 1992; Gulati, 1998). Firms are actually caught in a web 

of relations that on the one hand puts restraints on their behavior and on the other 

hand can be used to their advantage. Embeddedness influences the firms' tying 
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behavior, because it enables preferential relations to emerge from the social capita} that 

firms have built up through their past partnerships (Duysters, Lemmens, 2003). 

Relational embeddedness focuses on the role of direct links as a mechanism for 

knowledge acquisition (Gulati, 1998). Structural embeddedness stresses the 

informational value of the position that firms occupy in the network (Gulati, 1998). 

Positional embeddedness refers to the impact of the positions that firms occupy in the 

structure of the alliance network on their decisions in the alliance formation process 

(Gulati, Gargiulo, 1999). Hereby, structural embeddedness (interconnectedness) 

creates norm creation at the network level; whereas relational embeddedness involves 

trust at the dyadic level (Rowley, Behrens, Krackhardt, 20oo). We will argue that 

network embeddedness can be seen as an important determinant of the innovative 

success of companies. 

Block memhership can be understood as one of the strongest forms of social 

embeddedness. The effect of block memhership on the innovative performance of 

companies can therefore be seen in the light of the current debate on the advantages 

and disadvantages of social embeddedness. In this debate on social capita} (e.g., 

Rowley, Behrens and Krackhardt, 2ooo; Gargiulo and Benassi, 2ooo) the basic 

arguments stem from Burt's (1992) structural hole argument versus Colernan's (1988) 

dosure argument. Coleman (1988) argues that being part of a dense and redundant 

network is advantageous since it involves trust and cooperation among its members. 

Hence, firms engage in local search as a result of their social ca pi tal and embeddedness 

(Granovetter, 1985; Gulati, 1998). 

Because the search for partners is costly and time-consuming, firms are inclined to 

engage in local search for forming their subsequent ties (Duysters, Lemmens, 2003). 

Preferential partnering tends to reduce search costs of finding the right partners with 

complementary resources and eases the risk of unethical behavior between the partners 

involved (Gulati, Gargiulo, 1999) . Hence, social capita} is an important driving force in 

the alliance formation process (Chung, Singh, Lee, 2ooo), where the current relations 

of firms stem from their prior ties and they form the basis upon which the firm 

establishes future social ties (Gulati, 1998; Walker, Kogut and Shan, 1997; Chung, 

Sing. Lee, 2ooo; Tsai, 2ooo) . Through the repHeation of these ties, strategie blocks 

(Nohria, Garcia-Pont, 1991) or cohesive subgroups (Wasserman and Faust, 1994) of 

densely connected partners emerge in the strategie alliance network. These blocks or 
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groups are characterized by highly cohesive subsets of similar firms that maintain 

cohesive honds among themselves that enable them to act "... similarly, to share 

information, to develop similar preferences, or to act in concert ... " (Knoke and 

Kuklinski, 1982: 56). 

Contrary to the above, Burt (1992) suggests that firms embedded in sparsely connected 

networks will enjoy brokerage advantages based on access to non-redundant 

information (Rowley, Behrens, Krackhardt, 2000). Through information access, 

timing, referrals and control (Burt, 1992: 62) strategie opportunities are raised as firms 

form bridges between densely connected, i.e. redundant, parts of the network and 

other, non-redundant, parts of the network overarching so-called structural holes (Burt, 

1992; Walker, Kogut and Shan, 1997). Such strategies enable these firms to access 

knowledge or information that has a high yield. In this context, direct contacts as well 

as indirect contacts are found to be important. In terms of direct contacts, firms engage 

in local search based on social capital for extending their network. Regarding the 

indirect contacts, firms should look for partners that have direct links with other firms 

with which they themselves do not have strategie links. This enables them to bridge 

structural holes in the network. Since current alliance networks provide future alliance 

opportunities (Gulati, 1995a, 1995b; 1998), early participation in these networks may 

give those firms potentially valuable possibilities for the future (Sarkar, Echambadi, 

Harrison, 2001). Thus, alliance proactive firms are more likely to have the specific 

knowledge that is required for identifying and selecting appropriate partners (Sarkar, 

Echambadi, Harrison, 2001) in the network. 

In spite of the large body of theoretica! contributions, the literature is rather 

inconclusive about the performance effects of group membership. In order to begin 

filling this void we will suggest a number of hypotheses, derived from our 

understanding of some basic relationships between cohesive group memhership and 

innovative performance. 

6.3. Hypotheses 

Network Position and Innovative Performance 

In most alliances, firms select partners based on prior positive experience, where they 

rely on their embedded relations. Partnering is thus influenced by the network of prior 

ties (Gulati, Gargiulo, 1999) and depends on the embedded social relations the firm is 

already engaged in (Granovetter, 1985; Gulati, 1998). 
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Memhers of cohesive subgroups develop strong, cohesive ties through frequent 

interaction. Strong ties (Granovetter, 1973) are solid, redprocal and trustworthy 

relationships. They tend to create a large basis of trust and intimacy between the 

partners (Granovetter, 1973; Brass, Butterfield, Skaggs, 1998). Since trust is an 

important basis for knowledge sharing and joint leaming, firms are expected to he 

more productive in joint innovative activities. As those firms invest a substantial 

amount of time and energy to establish these strong relationships, changing 

transaction partners in the short run is not likely, since it involves substantial switching 

costs and implies the risk that existing relationships will dissolve (Chung, Sing and Lee, 

2000). 

Thus, when trustworthy partners are readily available, searching for or switching to 

new partners is difficult and costly (Chung, Sing and Lee, 2ooo). Firms rather replicate 

their existing ties than search for new ones (Gulati, 1995a, 1998; Walker, Kogut and 

Shan, 1997). As firms engage in local search, the basis of partner attractiveness and the 

ties between firms within blocks will remain high or are even strengthened (Madhavan, 

Koka, Prescott, 1998). Then, by focusing on similar technologies in their search 

strategies, this local search contributes to incremental innovations as firms become 

more competent in their technologkal domain and expertise (Rosenkopf, Nerkar, 

2001). Furthermore, this repeated alliance formation in alliance blocks basedon strong 

ties through local search (Duysters, Lemmens, 2003), causes the densely connected 

firms to act similarly and to develop similar preferences (Knoke and Kuklinski, 1982). 

Similarity can encourage interaction and can he the cause of attraction. Scholars refer 

to this process as "interaction breeds similarity" and "similarity breeds attraction" 

(Brass, Butterfield and Skaggs, 1998). Similarity -from a technology point of view

means that firms need to have some similarity in their technology profile to assimilate 

and understand the technology they have access to by replicating their ties (Duysters, 

Lemmens, 2003). Thus, some pre-alliance technologkal overlap (see e.g., Cohen and 

Levinthal, 1990; Hamel, 1991; Lane and Lubatkin, 1998; Mowery, Oxley and 

Silverman, 1996) or similar past R&D activities (Rosenkopf, Nerkar, 2001) is required 

to absorb their partners' technologkal capabilities. If those firms intend to intemalize 

their partners' technologkal capabilities (Hamel, 1991) and leam from them instead of 

only accessing these capabilities, their post-alliance technologkal profiles will he 

converging and will become more similar (Mowery, Oxley and Silverman, 1996; 

Duysters, Lemmens, 2003). 
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In the context of strong ties and familiarity, joint innovative activities and the sharing of 

knowledge are expected to generate higher innovative performance than when firms 

follow an individual innovation strategy outside cohesive subgroups. Hence, 

H 5: Members of cohesive subgroups are more innovative than non-member firms. 

In many cases, the enabling effect of embeddedness in alliance formation that is based 

on repHeation of preferential relations can turn into a paralyzing effect as those firms 

become locked-in in their alliance blocks, as they only rely on partners in their own 

closed soeial system (Duysters, Lemmens, 2003). Then, over time those firms may start 

to suffer from relational and technological "over-embeddedness" (Uzzi, 1997), caused 

by relational inertia and the increasing similarity of firms within the alliance blocks. 

Block memhers can be constrained in their partner choice when linking up with firms 

of another alliance block (Duysters, Lemmens, 2003). For example, there may be limits 

to the resources they can devote to the search process for new partners. This implies 

that the allocation of resources for the formation of ties with one firm, can constrain 

them in forming ties with others (Gulati, Nohria, Zaheer, 2ooo). Additionally, block 

memhers can experience the impHeit soeial pressure from its partners to replicate their 

ties within the alliance block (Duysters, Lemmens, 2003). Then, once firms have 

established ties in a speeific alliance block, the formation of links outside that block can 

be constrained, because of conflicting interests among its partners (Nohria, Gareia

Pont, 1991). Furthermore, there is this impHeit expectation of loyalty to group 

members, which prevents block memhers from allying with firms from competing 

alliance blocks (Gulati, Nohria, Zaheer, 2000). As a result, certain partners are not 

available, because they have ties to the block members' competitors. In this way, firms 

in blocks can be locked-in resulting from initial alliance choices and firms outside the 

alliance block can be locked-out. Another reason for locking out firms of other alliance 

groups is to prevent knowledge leakage to competing groups (Duysters, Lemmens, 

2003)· 

As competing groups foreclose further partnering opportunities, finding partners 

outside a core alliance group is difficult (Duysters, Lemmens, 2003). Then, as those 

alliance groups team up with their desirabie partners, these partners gradually become 

unavailable to others as the alliance formation process continues (Gomes-Casseres, 

1996). Hence, potential partners are simply excluded in partner selection. This 
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phenomenon of strategie gridlock (Gomes-Casseres, 1996) forces hlock memhers to 

engage in local search for partners within their own alliance hlock and hence makes 

them relationally inert. However, to much focus on developing this competence 

through local search can lead firms to develop core rigidities (Leonard-Barton, 1995) 

and can cause forms to fall into competency traps (Levitt, March, 1988). This inertia 

and rigidity among group memhers makes them cognitively locked-in (Uzzi, 1997; 

Gargiulo and Benassi, 2000) . The cognitive lock-in effect isolates hlock memhers from 

firms outside of the alliance group, as it filters the information and perspectives that 

reach the hlock memhers. In this state of rigidity, collective hlindness, and over

emheddedness (Uzzi, 1997), alliance hlock memhers suffer from decreasing 

opportunities for leaming and innovation (Duysters, Lemmens, 2003), as they are 

restrained to take advantage of new opportunities and resource niches (see Chapter 4). 

Therefore, in terms of leaming we expect that, over time, over-emheddedness and 

similarity lead to decreasing opportunities for learning and innovation (see Figure 12). 

Thus, 

H6: There is a curvilinear (inverted-U shaped) relationship between alliance block 

memhership and innovative performance. 

Innovative 
performance 

Figure 12 Over-Embeddedness 

Over-embeddedness 

Social embeddedness 

To prevent developing these core rigidities in groups, firms need to move away from 

local search and need to reposition themselves hy allying with firms that give them 

access to different and new information hy hridging structural holes in the network 

(Burt, 1992; Walker, Kogut and Shan, 1997). However, group memhers do not always 

have this option, as social pressure and loyalty to alliance hlock memhers can hamper 

these group memhers' actions. This can result in an impHeit tension within the group, 
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as alliance block memhers have to outweigh the advantage of moving into a new 

technology that can enhance their innovative performance versus the disadvantage of 

the reputation effect that results from leaving the group. This tension can lead to 

dissolution of these alliance blocks eventually. 

6.4. Sample and Data 
Our analysis refers toa group of 138 companies taken from the MERIT-CATI database, 

which have 5 or more alliances during the period 198o-2ooo we stuclied and are 

dominantly present in the international microelectronics industry. By calculating the 

degree centralities in UCINET over the period 198o-2ooo, we found 138 companies 

who had 5 alliances or more in this period'6 (Appendix Il). Because we did not have 

patent data available for 3 companies, we worked with a sample of 135 companies (see 

Appendix Il), ofwhich 68 are American, 35 are European, and 32 Asian. 

Block memhership (X1) h 
European (Xz) • 

Asian (X3) 

Innovative 
Performance (Y) 

y 

Figure 13 The Expected Linear Relation: Model 1 

6.5. Methodology 

R&D intensity (J4) 

Specialization (X5) 
) 

To measure the effect of alliance block memhership on innovative performance (H5) 

(see Equation 1 and Figure 13), we performed a standard ordinary least square 

regression•7. The residuals of the dependent variabie innovative peiformance, measured 

by the patent intensity of firms, i.e. the number of patents applied for divided by firm 

size (revenues) are normally distributed after a logarithmic transformation (see 

Appendix lil), which means we can perform linear regression analysis (Tabachnik, 

16 The degree of an actor is equal to the total number of direct links of a particular actor to other 
actors 
17 In this analysis we did not incorporate both the variables alliance block memhership and 
degree centrality in one analysis, as they point at overlapping roles in the network and hence 
shows signs of multicollinearity. 
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Equation 1 

Fidell, 1996). This is confirmed by the fi1rther analysis of scatterplots of the residuals 

(see Appendix IV), where the normal probability plot of the standardized residuals 

approximates the diagonal that indicates a normal distribution. 

We control for the firm's technological specialization, R&D intensity and home region 

(see Figure 13). 

To measure the curvilinear (inverse U-shaped) relation between alliance block 

memhership and innovative performance (H6) (see Figure 14), we can also use an OLS 

regression model, although we add a higher order quadratic term to it (Equation 2). If 

we suspect that we are dealing with a curvilinear relation, thus if we think there is a 

bend in the curve descrihing the relation between our dependent and independent 

variable, we fit a quadratic model to the data: 

Equation 2 

Subsequently, we will perform a curvilinear regression analysis which we will carry out 

hierachically, using Stepwise regression. We will control for the firm's technological 

specialization, R&D intensity and home region. We start with the linear model (see 

Table 10) and then add progressively the higher order term (in this case a second order, 

quadratic term), that is the squared variabie year block. If this term produces a 

significant change in R2
, over and above alllower-order terms (i.e. linear), we can state 

that the type of curvilinear relation it represents does describe the data. 
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Figure 14 The Expected Curvilinear Relation 

6.6. Variables and Measures 
Dependent Variabie The dependent variabie innovative performance, we measure by the 

patent intensity (10log) of firms, i.e. the number of patents applied for divided by firm 

size (revenues) in the period 1983-2000. We summed up the patent applications per 

firm per year for our sample of I35 companies in the 15 microelectronics patent classes 

in periods of 3 years. Thus period I is 83-85, period 2 is 84-86, period 3 is 85-87 etc. 

Then, we divided the number of patents applied for by the revenues, in order to correct 

for firm size. 

Independent Variabie Our first explanatory variabie is alliance block membership or 

cohesive subgroup membership. We measure block memhership by calculating lambda 

sets at the lambda four level. This means we operationalize alliance block memhership 

by investigating line connectivity in the group compared to outside. Alliance block 

memhers are thus hard to disconneet by the removal of ties. We assign a dummy I for 

block memhers and a dummy o for non-block membership. In the theoretica! section 

of this chapter we addressed the structural hole argument (Burt, 1992) versus 

Colernan's (1988) dosure argument to describe the advantages and disadvantages of 

social embeddedness and its strongest form alliance block membership. However, in 

operationalizing this construct, we do not make a distinction between the several roles 

alliance block memhers can occupy, like for example core or periphery players in the 

alliance block (Everett, Borgatti, 1999a, 1999b). The same holds for non-alliance block 

members, as we do not distinguish in this group between brokers occupying a 

structural hole position or non-alliance block memhers occupying a peripheral position 

in the network. In other words, we put all non-alliance block members' roles in one 
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group (non-alliance block membership) and we lump all alliance block memhers 

together (alliance block membership). 

To measure the curvilinear relation (H7) indicating over-embeddedness, we also need 

a variabie measuring the duration of block memhers hip, where we count the years one 

is unbroken present in an alliance block: years in block (X1a}(see Appendix V: Table I7) · 

We thus derive this variabie from our variabie block membership. 

Control Variables As discussed in the methodology chapter we rely on three control 

variables: the national home region of companies, i.e. the United States, Europe, and 

As ia and the Rc{D intensity (ratio of R&D expenditures to total revenues). Additionally, 

we in corpora te the control variabie of technologkal specialization, where we di vide the 

patents applied for in our I 5 semiconductor classes by the total amount of patents 

applied for per company per period. Since we correct for firm size (revenues) in the 

dependent variable, we do not incorporate size as an additional control variabie in the 

analysis. 

6.7. Results 
To measure the effect of alliance block memhership on innovative performance (H5) , 

we apply an OLS regression. Table 8 lists the correlation coefficients between the 

variables. In order to detect possible multicollinearity in our data we performed a 

number of multicollinearity tests (see Appendix VI: Table I8 and Table I9)· Table 9 

presents the results of the multiple regression analysis for our microelecttonics sample 

and the means for the variables in the analysis (Model I). According to the F value 

(63.398***) and the adj . R2 value (o.6I9), Model I is significant. We find a positive 

relation for block memhership and innovative performance (o.I2o***). This confirms 

our reasoning that indeed prior cohesiveness based on frequency of ties within the 

subgroup compared to the outside (Alba, I973) matters for block members' lagged 

innovative performance. Then, as those subgroups develop solid, redprocal and 

trustworthy relationships, they are more productive in their joint innovative efforts. 

This confirms our hypothesis five (H5). 



Tahle 8 Pearson Correlation Coeffidents ofVariables Model 1 and Modelz 

1 10 2 3 4 5 6 

r. Block Memhership I.OOO 

2. US Dummy -0.127 ** LOOD .... 

~ 3· Europe 
-0.05 -o.658*** I.OOO 

0 Dummy ::g 
4.Asia 
Dummy 

o.2r8*** -o.63r*** -0.170*** I.OOO 

5· R&D 0.123** 0 -144 ** -0.027 -0.159** I.OOO 
lntensity 

6 .Specialization -0.035 0.3ro*** -0.243*** ·O.I55** 0.277*** I.OOO 

ra. Years in 
Block 

I 

2. US Dummy o.o8r* I 

... 3· Europe 
O.OI7 -o.6I6*** I 

ä3 Dummy 
"8 4· Asia ::g 

Dummy 
-0.117** -0.647*** -0 .202*;.'-* I 

5.R&D 
0-336*** O.I49*** -0.007 -O.I79*** I 

lntensity 

6. Specialization 0.127** 0.289*** -o.r82*** -o.r83*** 0-276*** I 

*Significant at the ro% level, **Significant at the 5% level, ***Significant at the I% level 
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Table 9 Regression Estimates Model 1 and Model 2 

Modelt Model2 
(block memhership and (over-embeddedness and 

innovative pelformanee) innovative peiformance) 
N=t9~ N=29t 

Constant (-62.934)*** (-75-798)*** 

Beta Mean Beta Mean 

o.12o*** 0.5078 
Block Memhership 

(2-597) 

Y ears in Block 
0.141*** 

2·57 
(3-630) 

-o.2o8*** -0.275*** 
o.r6r5 Europe Dummy 

(-4-423) o.r5o (-7.188) 

-o.o6r -o.o8r** 
AsiaDummy 

(-!.279) 0.139 (-2.ro6) 
0.1753 

USADummy 0.709 o.663 

0.201*** o.r6o*** 
o.ro87 R&D Intensity 

(4-245) 0.129 (3-973) 

o.6r8*** 0-579*** 
0-396 Specialization 

(12-730) 0-441 (14-737) 

Adj. R' o.6r9 o.6r5 

St. Err. 0-44890 0-55602 

F 63·398*** 93·76r*** 

DW 0-956 o.827 

*Significant at the ro %level, **Significant at the 5 %level, ***Significant at the r % 
level; Numbers in parentheses are t-statistics 
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As opposed to hypothesis five (H5), where we tested whether block memhership 

positively influences innovative performance, we test in hypothesis six (H6) the effect 

of the duration of being a block memher and innovative performance. We argue that 

alliance block memhers become over-embedded after some years in a block by 

repHeation of ties (see also P3) and this will hence influence their innovative 

performance. Thus, here our independent variabie becomes years in block, instead of 

block membership. In other words, in hypothesis six we expect that there is a inversed 

U-shape (curvilinear) relation between years of block memhership and innovative 

performance. 

Table 10 Change Statistics from Linear to Curvilinear Model 

Model R Square F dft df2 Sign. Durbin-
Change Change F Change Watson 

I 0.498 286.7I9 I 298 o.ooo*** 

2 0.057 36·548 I 288 o.ooo*** 

3 0.043 30-583 I 287 o.ooo*** 

4 O.OI9 I3.847 I 286 o.ooo*** 
0.792 

5 O.OI4 I0.898 I 285 o.ooi*** 

6 O.OIO 7·777 I 284 o.oo6*** 
·-. *S1gmficant at the IO %level, '"'Sigmficant at the 5% level, ***S1gmficant at the I% level 

r.predictors: Constant, Specialization 
2.predictors: Constant, Specialization, Europe 
3.predictors: Constant, Specialization, Europe, R&D intensity 
4-pred.ictors: Constant, Specialization, Europe, R&D intensity, Years in block 
5.predictors: Constant, Specialization, Europe, R&D intensity, Years in block, Years in block squared 
6.predictors: Constant, Specialization, Europe, R&D intensity, Years in block, Years in block squared, USA 

Totest the curvilinear relation (H6) between innovative performance and the years one 

is unbroken present in an alliance block, we use Stepwise Regression, where we enter 

the variables successively (Table 10), including the squared term. We findan F-change 

of 10.898'~H and an R2 change of 0.014, if we add the squared term year block to our 

linear model. This change in F is significant o.ooi''"**, and implies that indeed a 

curvilinear model describes the data. However, in this curvilinear model we also found 

that there is a high correlation between the years in block variabie and the variabie years 

in block squared (o.969***); adding this squared term thus increases the 

multicollinearity between the variabie years in block and years in block squared, as the VIF 
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values rise to around 17'8. This indicates that adding the squared term means we are 

losing precision of the estimates. 

We see in Model 2 in Table 9 that the linear term 'years in block' is significant with a 

positive beta of o.141***. This indicates that the shape of the line fitting our data has a 

strong linear upward sloping component to it. A visual examinatien of our data (see 

Figure 15) by fitting a power polynomial mean'9 to our data, hints again at a curvilinear 

relationship: a upward sloping line ending in an inversed U-shape20 that describes the 

Years in Block 

0 2 4 6 7 8 9 10 11 12 13 14 15 16 

Q) -4 
1.1 

= -4,1 
"' ë -4,2 

~ -4·3 
Q) 

~ 
-4·4 Q) 

·~ -4·5 
"' > -4,6 0 

= = -4·7 -
-4,8 

-4·9 

Over-embeddedness 

Figure 15 The Curvilinear Relation between Innovative Performance and 
Years in Block Model 2 

relation between innovative performance (the 10log of patent intensity) and the years 

one is unbroken present in a block. We see an almost linear increase in the means of 

patent intensity until year five. From five years in the block until thirteen years in the 

block, Figure 15 shows decreasing returns to scale; indicating a first sign of over-

'
8 Tolerances are found to be near o and the Varianee proportions near r (cut-off o. 5). 

' 9 Regression prediction line basedon mean with 95% confidence interval 
20 The fact that the beta (-o.566***) for the added quadratic term is negative (not depicted here), 
indicates that the curvilinear relation it represents has the form of an inversed U-shape, like we 
expected. 
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embeddedness. Then, over-embeddedness truly sets in from year 13; we see that the 

patent intensity starts to decline for actors that stay in the alliance block for one to three 

years longer from that point on. 

This finding supports our argument that pursuing a block memhership strategy for 

some years has a curvilinear impact on the innovation output of these firms, which 

could point at over-embeddedness; confirming hypothesis six (H6). 

Conceming our control variables (corrected for firm size), we find for both Models I 

and 2 that specialization in microelectranies and R&D intensity positively affects the 

firms' patent intensity in this sector. Additionally we find a negative relation for 

European and Asian firms .. and their patent intensity. American firms positively relate 

to innovative performance. 

6.8. Discussion and Condusion 
This chapter aimed to improve our understanding of how firms should position 

themselves in order to maximize their innovative performance. Our empirica! results 

supported our theoretica! hypotheses. 

For hypothesis five (H5) we found that a block memhership strategy positively 

influences innovative performance22
• This can be due to the fact that memhers of 

cohesive subgroups develop strong ties characterized by solid, redprocal and 

trustworthy relationships. Since trust is often referred to as a pre-condition for 

knowledge sharing, firms are expected to be more productive in their joint innovative 

efforts. Then, through the use of strong ties, firms take advantage of the network 

extemalities in their alliance block, as these solid relationships are a means to transfer 

tacit knowledge in this leaming environment founded on trust-based govemance. 

Conceming hypothesis six (H6), we found indications that block-members become 

over-embedded as a result of rigidity and hence become less innovative, as this state of 

over-embeddedness is likely to put a severe strain on a their ability to move flexibly into 

other "resource niches" or into new windows of opportunities. We found, as expected, a 

21 This result is significant only in Model 2 
22 In the empirica! analysis we did not make a distinction between the roles alliance block 
memhers could occupy in the alliance block memhership group. likewise, we did not 
operationalize broker positions (occupying structural holes) specifically inthenon-alliance block 
memhership group. 
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curvilinear relation between years one is continuously present in a block and its effect 

on innovative performance. We found decreasing returns to scale for firms pursuing a 

block memher strategy for five or more continuous years which indate the first signs of 

over-embeddedness. Pursuing a block memhership strategy for thirteen years or more 

is not benefical for innovative performance, as patent intensity starts to decline. Earlier 

findings in chapter four (H3), are in line with these findings. There we used the 

similarity in technology profiles as an indicator of over-embeddedness. We found that 

the block members' technology profiles started to converge after six years, which could 

point at first signs of over-embeddedness. Then as block memhers become more rigid, 

as they are exposed to redundant information for some years, this could lead to 

decreasing learning effects and result in over-embeddedness. Hence, we can imagine 

that this similarity has its negative effect on the block members' innovative 

performance in the long run. 

Because we did not find evidence that both alliance block memhers and non-block 

memhers differ from each other regarding their technologkal specialization23
, this 

could imply that the motive behind the local search for partners is not necessarily based 

on a specific technology to contribute to their innovative performance. Alternatively, 

this local search for partners could he based on the social mechanisms and trust-based 

gavernanee that bind these alliance blocks tagether and hence provide a basis for joint 

innovative efforts. 

To conclude, in order to maximize innovative performance in an inter-organizational 

network, a network position as a block memher seems to he a rewarding strategy. 

However, we have reason to believe that there is a limit to the positive effect of this 

strategy on innovative performance, as we found evidence for over-embeddedness 

which can seriously hamper a block member's innovative performance. 

In this chapter, we investigated the network positioning strategy and its effect on 

innovative performance without taking into account the state of the technologkal 

environment. Therefore in the next chapter we will address the question how firms 

should position themselves in strategie alliance networks under various technologkal 

conditions, in order to maximize their innovative performance. With technological 

conditions we refer to technologkal events that are either structure reinforcing or 

•3 See the discriminant analysis in Chapter 5 
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structure-loosening (Madhavan, Koka, Prescott, 1998), caused by incremental 

technological developments or disruptive technologies (e.g., Bower, Christensen, 1995), 

respectively. 



Chapter 7 

The Innovative Performance of Alliance Block 

Memhers under Technological Change24 

7.1. Introduetion 
In the previous chapter we empirically examined two basic technology-positioning 

strategies that can be pursued in terms of either alliance block memhership or non

block membership. We found evidence forthefact that an alliance block memhership 

strategy positively affects innovative performance, as these firms take advantage of the 

network extemalities in their block through the use of strong ties. However, we also 

found indications that there is a limit to the positive effect of this strategy on innovative 

performance, as we found evidence for over-embeddedness which can seriously 

hamper a block member's innovative performance. 

We have explained that multiple strategie alliances in alliance blocks are vital 

instruments to develop dynamic capabilities and to attribute to superior technologkal 

performance, as these alliances act as vehicles to complement the firm's needs in 

changing markets and technologkal environments. 

Therefore, the main aim of this chapter is take into account the turbulence of the 

technologkal environment to imprave our understanding of how technology-based 

firms should position themselves in strategie alliance networks, in order to maximize 

their innovative performance. We expect that a firm's innovative performance depends 

on its position in various network settings (block memhership or non-block 

24 1his chapter is partly based on: Duysters, G.M., Hagedoom.J., Lemmens, C.E.A.V., The Effect 
of Alliance Block Memhership on Innovative Performance, in: Cohendet, P., Kirman, A., 
Zimmermann, J. (eds.): Revue d'Economie Industrielle Special Issue on "La Morphogénèse des 
Réseaux", forthcoming 2003 
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membership) and is affected by the nature of technologkal change (cumulative vs. 

disru ptive). 

Therefore, we will empirically test some basic hypotheses on the moderating effect of 

technologkal turbulence on network position and innovative performance. This chapter 

intends to answer our third research question. 

7.2. Theoretica} Background 
Many authors have argued that strong ties are particularly effective under conditions of 

relative stability, whereas weak ties are particularly geared towards dynamic industry 

environments (e.g., Rowley et al., 2ooo; Uzzi, 1997; Larson, 1992). Others (e.g., 

Hagedoorn and Duysters, 2002) found that under conditions of turbulence a learning 

strategy employing many, seemingly redundant, alliances might be more effective to 

increase firm performance than a maximizing strategy that is geared towards bridging 

structural holes. 

Although we share the notion of some of these authors that " ... the degree of 

uncertainty and required rate of innovation in the environment influence the 

appropriate network configurations ... " (Rowley, Behrens and Krackhardt, 2ooo: 370), 

we argue that these findings are, above all, contingent on the stage of a network's 

evolution. With the latter we refer to the evolution of a network that is either structure 

reinforcing or structure-loosening (Madhavan, Koka, Prescott, 1998), caused by 

incremental technologkal developments or disruptive technologies (e.g., Bower, 

Christensen, 1995), respectively. 

We expect that a firm's innovative performance depends on its position in various 

network settings (block memhership or non-block membership) and is affected by the 

nature of technologkal change (cumulative vs. disruptive). We will derive some basic 

hypotheses on the effect of block memhership on innovative performance under 

various technologkal conditions. 

7·3· Hypotheses 

Network Position, Technologkal Change and Innovative Performance 

In contrast to the general conception of new life cycles bom out of market needs 

(Sherwin and Isenson, 1967; Utterback, 1974) high technology industries are typical 

examples of markets created by radical technologkal innovations (Mueller and Tilton, 
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1969; Tushman and Anderson, 1986). At these early stages, there is aften substantial 

uncertainty a bout the technological feasibility of an innovation and its potential market 

size. 

Ultimately, those technologies that are most successful -in both technological terms 

and in meeting customer demands- will accuroulate a critical mass and may set a new 

technological regime. The emergence of a new technological regime leads to a 

substitution of radical technological development by more focused incremental 

cumulative improvements along a specific technological trajectory (Duysters, 1996). 

Incremental technological improvements are structure reinforcing since they enhance 

and extend the underlying sustaining technology, and thus reinforce the existing status 

quo (Tushman, Anderson, 1986; Madhavan, Koka, Prescott, 1998) and bases of 

competition. Such technologies are also accumulative and competence enhancing 

(Tushman, Anderson, 1986) and support the way the industry is functioning. 

The establishment of a technological regime does not only lower technological 

uncertainty. Due to its adaptation in terms of new market standards, uncertainty is also 

reduced considerably. From that point onward, cumulative improvements in 

technology are becoming more important than radical innovation. Since the industry is 

characterized by accumulative technological improvements, which are structure 

reinforcing, incremental innovation occurs through the interaction of many firms 

(Tushman, Anderson, 1986). By focusing on similar technologies intheir local search 

strategies, incremental innovations thrive, as firms become more competent in their 

technological domain and expertise (Rosenkopf, Nerkar, 2oor) . This might lead to a 

situation in which cohesive subgroups thrive, whereas firms that are particularly 

effective in bridging structural holes (Burt, 1992) are less effective. Under these 

conditions, when innovation depends on a series of interdependent innovations, 

independent companies will have a hard time coordinating and tying these innovations 

tagether (Chesbrough, Teece, 1996). Hence, we expect firms to integrate these 

innovations by engaging in strategie block formation. Through strategie block 

formation, firms within blocks can enhance and extend the underlying sustaining 

technology (Tushman and Anderson, 1986). In this way, block memhers exploit their 

existing capabilities by linking up with firms in their own technology cluster to imprave 

their innovative performance. Hence: 
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H7: In a situation of structure reinforcing cumulative technological change, alliance 

block memhers are more innovative than their non-block counterparts. 

After a period of technological progress and considerable market growth, most 

industries undergo a phase of more moderate technological and market development. 

Saturation of demand is leveling sales growth towards zero, whereas technological 

progress seems to approach its natura! limits. Faced with problems of advancing 

current technologies, firms need to in vest an increasing amount of resources in R&D to 

make significant new progress. In order to speed up stagnating technological progress, 

firms should broaden their focus in search for alternative technologies (Duysters, 

1996). These search processes may eventually lead to new technological regimes or to 

the establishment of a new technological paradigm. Substitute technologies may offer 

better perspectives and may be able to trigger off new technological paths. These radical 

and disruptive technological innovations do often drastically alter the 

pricefperformance ratio of high technology products and act as forces of creative 

destruction, which threaten incumbent industry leaders and open up opportunities for 

new firms (Duysters, De Man, 2003). Under these structure-loosening conditions it 

might be sensible for any organization to shift its attention towards the new 

technological paradigm (Duysters, 1996). This competence destroying discontinuity 

(Tushman and Anderson, 1986; Madhavan, Koka, Prescott, 1998) alters the way the 

industry functions and can radically change the bases of competition in an industry. 

The shift in regime also reshuffies both the current bases of attractiveness and the 

existing ties of firms in blocks and may thus result in an out-block orientation in 

partner selection. 

When technological change is radical and disruptive (Bower, Christensen, 1995), the 

impetus for cohesive group memhers to move into this technology is not very high. 

Then, the reputation effects within the group are not offset by the potential rewards 

that can be found in engaging with these innovations. Furthermore, most cohesive 

subgroup memhers are characterized by strong inertial forces, which prevent them 

from entering into more innovative new relationships. The impHeit expectation of 

loyalty to alliance block memhers prevents them from allying with firms from 

competing groups (Gulati, Nohria, Zaheer, 2ooo) as they experience the impHeit social 

pressure from their partners to replicate ties within the group. The close ties and 

commitment the block memhers share in their technological community can develop 

into a collective blindness to the outside, which makes them vulnerable to disruptive 
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changes in the environment. Group pressures might even lead to situations in which 

incumbents tend to rather increase investments in the old technology than to switch to 

the new technologkal regime (Foster, 1986). The inability of these cohesive subgroup 

memhers to explore new technologies paves the way for non-alliance block memhers to 

take advantage of the new techno logies. Non-alliance group memhers may have created 

a radar function of alliances in order to scan the most promising technologies. They 

can expect high rewards for bringing a technologically new product to the market. 

Thus, 

H8: Under conditions of structure-loosening disruptive technological change, non-alliance 

block memhers have a higher innovation rate than their alliance block member counterparts. 

7·4· Sample and Data 
The sample and data we use for testing the hypotheses in this chapter are the same as 

used in the previous chapter six. Our analysis refers to the same group of 135 

microelectronk companies taken from the MERIT-CATI database having more than 5 

alliances during the period 198o-2ooo we studied. 

7·5· Methodology 
To measure the effect of alliance block memhership on innovative performance under 

various technological conditions, i.e. cumulative or disruptive technologkal change, we 

performed an OLS regression'5• We controlled for the firms' technologkal 

specialization, R&D intensity and home region. We introduce an interaction effect in 

our model (Figure 16). In our hypothesis seven (H7), we expect that under cumulative 

technologkal change a block memhership position is beneficia! for innovative 

performance. In hypothesis eight (H8) we expect that under disruptive technologkal 

conditions a non-block memhership position is desirable. This means that for both 

hypotheses the outcome of the interaction effect (KI), that is, the multiplication of our 

variables years in block (X1a) and technological change (ZI) has to have a positive value, so 

that it will positively affect innovative performance in the regression equation. 

Therefore, our regression equation looks like this: 

' 5 The residuals of the dependent variabie are norrnally distributed 
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Equation 3 

Y = C + P1 (zlx!a)+ P2X2 + P3X3 + P4X4 + PsXs 

7.6. Variables and Measures 
Dependent Variabie As a measure for our dependent variabie innovative performance we 

took the same measure as in our previous chapter: the patent intensity (Iolog) in the 

microelectronics sector during the period 1983-2000. 

Independent Variabie In this chapter, we need a variabie measuring the duration of 

block membership, where we count the years one is unbroken present in an alliance 

block: years in hlock (X1a). We thus derive this variabie from our variabie hlock 

memhership (Appendix V: Table 17) as used in our previous chapter. 

Interaction Effect (KI) = 

Years in Block (X1a) * Technological 
Change (Z1) 

lnnovative Performance (Y) 

Figure 16 The Expected Interaction Effect Model 3 

Moderator Variabie To test our hypotheses seven and eight, we introduce the 

moderator variabie interaction effect (KI). This moderator variabie is required to address 

the interaction between the years one is pursuing an alliance hlock memhership strategy 

(XIa) and the nature of technological change (ZI) and its effect on innovative performance 

(Y). 

Technological change measures turbulence in the technological environment. This 

variabie compares the relative differences in technology profiles at the industry level in 

relation to the base year of the previous period. Higher numbers indicate turbulence or 

disruptive technological change; lower numbers of t_echnological change indicate 

cumulative technologkal development. We measure technologkal change by 
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1: Case 1 2: Case 2 

o.o66I87 

6: Case 6 I o .o66I87 

Table u Dissimilarity Matrix 

calculating the total amounts of patents applied for in the various microelectronics 

technology classes per year. Then we calculate the percentage of patents applied for in a 

specific microelectronics class as a percentage of the total amount of patents applied for 

in microelectronics in a certain period. Subsequently we perforrned a hierarchical 

Variable Technological Change 
Z1 

case 2 vs. case I o.Io27I6 

case 3 vs. case 2 o.2349I8 
case 4 vs. case 3 o 
case 5 vs. case 4 
case 6 vs. case 

Table 12 Variabie 
Technological Change 

clustering analysis, which resulted in a dissimilarity matrix (Table u) based on 

Euclidean distances. This matrix shows the distances between relative differences in 

technology profiles at the industry level in certain periods. 

By comparing the periods in relation to each other (e.g., I983/I985 in relation to 

I98oji982), we can derive the variable technological change (ZI). Thus, the technologkal 

change from 1983/I985 in relation to I98oji982 is o .I027I626 (Table n and Table 12). 

The technological change in this period thus affects the block memhers in the 

subsequent periods: I98Iji983, I982j1984 and I983/1985 and hence their innovative 

26 Since this matrix does not give a value for the base year 1980-1982, we calculated this value by 
taking the mean of OUI variabie technological change: (Z1) values: 0.13471 
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performance in 1984/1986, 1985/1987 and 1986/1988 incorporating the time lag of 

three years. 

However, we see in our dissimilarity matrix and the variabie technological change (Z1) 

(see Table 12) that a small value indkates that the technologkal change has been 

relatively small with respect to the previous period, which points at cumulative 

technologkal change. This small value multiplied by the number of years in a block 

should have a large positive effect on our dependent variable. However, this is not the 

Years in z-Years in 
Bloei.~ Blocl' 
(lUa) (lUa norm.) 

Non Block 
Merober 

0 -0·35351 

I o~m 
2 0.54505 
3 0.99433 
4 1.44361 
5 1.89290 
6 2.34218 
7 2.79146 

Block 8 3·~074 
Merober 9 3·69002 

10 4·13930 
u 4.58858 
12 }.03787 
IJ 5·~15 
I4 5·93643 
IS 6.38571 
I6 6.83499 

Change {Zt) 
z -Change 

(Z1 norm.) 
0.00000 1.36186 

Cumulative 
o.o66I9 0.69272 
O.I0272 0.32342 
O.I347I 0.00000 

Disruptive 
0 .23492 -1.01313 
0.2697() -1.36566 

Table 13 Z-Score Norrnalizations 

case, then the effect of a high value of technologkal change indicating disruptive 

change multiplied by the years in a block generates a higher positive effect on our 

dependent variable; this is counter-intuitive to our hypotheses. 
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We solve this problem by normalizing the technologkal change values using z-score 

normalization27
• The resulting normalized range of values will have a mean of o and a 

standard deviation of I. We model our interaction effect by applying z-score 

normalization to our variables technological change (Zr) and years in block (Xra), that 

both make up the interaction effect. Therefore, we normalize our variabie technological 

change (Zr) by taking its technologkal change values minus the mean of all 

technologkal change values divided by the standard deviation (see Table 13). We do the 

same for our variabie years in block (Xra). As a result of z-score normalization, our 

disruptive change values have a negative value28 and our non-block memhership value 

(o years in block) also has a negative value (Table 13). This is required, since we expect 

that non-block memhers are innovative under disruptive change (e.g., -0.35351 * -
1.36566) and alliance block memhers are especially innovative under cumulative 

technologkal change (e.g., 0.54505 * o.69272). Thus, by using z-score normalization, 

we are able to model our interaction effect in such a way, that the outcome of the 

interaction effect (Kr) for both cases is positive; in this way the interaction effect will 

positively affect innovative performance in the regression equation. The interaction effect 

is thus operationalized as the z-scores of the technologkal change values multiplied by 

the z-scores of years one is unbroken present in an alliance block: 

Equation 4 

y = c +pi (zinorm xianorm,)+ PzXz + p3x3 + p4x4 + p5x5 

Control variables We use the samecontrol variables as in the previous chapter, we use 

three control variables: the home region of companies, the Rt(D intensity and 

technological specialization. 

7·7· Results 
To measure both the interaction effects of cumulative technological change and alliance 

block memhership on innovative performance (H7) and disruptive technologkal 

change and non-block memhership on innovative performance (H8), we apply an OLS 

regression, meeting the same conditions for normality as in the previous chapter. 

27 Z-score nonnalization uses the mean and standard deviation of the values for each attribute to 
standardize the values for that attribute. 
28 After multiplication with -I 
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Table 14 Change Stalistics Interaction Effect 

Model R Square F dft dji Sign. 
Change Change F Change 

0-498 z86.7I9 z89 o.ooo*** 

2 0 .057 36-548 z88 o.ooo*** 

0.048 34·647 z87 o.ooo*** 

4 O.OZI I5.86o z86 o.ooo*** 

Durbin
Watson 

*Significant at the Io % level, **Significant at the 5 %level, ***Significant at the I % level 

r.predictors: Constant, Specialization 
z.predictors: Constant, Specialization, Europe 
3.predictors: Constant, Specialization, Europe, Squared Interaction Effect 
4 .predictors: Constant, Specialization, Europe, Squared Interaction Effect, R&D ratio 

In order to detect possible multicollinearity we performed a number of 

multicollinearity tests (Appendix VI: Table 18 and Table 19). 

Aftera visual examination of our data (see Figure 17), we have reason to believe that the 

relation between patent intensity and the interaction effect is not linear. By fitting a 

polynomial mean29 to our data, we find a curvilinear U-shape relation between 

innovative performance (the IOlog of patent intensity) and the moderator variable; the 

interaction effect. In order to test this curvilinear relation, we have to add the squared 

term of our variabie interaction effect to our regression model. We use Stepwise 

Regression, where we enter the variables successively, including the squared term to 

investigate whether this squared term contributes significantly to the model. 

In Table 14, we findan F-change of 34.647*** and an R2 change of o.o48, if we add the 

squared interaction effect to our modeP 0
• This change in F is significant (o.ooo***), 

and implies that indeed a curvilinear model in the form of a U-shape describes the 

data. 

Table 15 shows the correlation coefficients between the variables in the curvilinear 

relation (Model 3). In order to detect possible multicollinearity in our data we 

performed a number of multicollinearity tests (see Appendix VI: Table 18 and Table 

19). Table 16 presents the results of the multiple regression analysis for our sample 

29 Regression prediction line basedon mean with 95% confidence interval 
30 The linear term Interaction effect is exduded in the Stepwise regression analysis as this term is 
notsignificant (0.717) and will therefore not be induded in our final Model 3-
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Network Position and Technologkal Change 
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Figure 171he Curvilinear Relation Between Innovative Performance and the 
Interaction Effect: Model 3 

!03 

including the means for the variables in the analysis. We see that Model 3 is significant 

according to the F- value (96.r6o***) and adj. R1 -value (o.62r). Furthermore, the 

squared interaction effect (o.r64***)31 positively influences our dependent variabie 

innovative performance. This points at the earlier found U-shaped form of our curve. 

This U-shaped curve (Figure r8) implies that the interaction effects at the right-hand 

side (values from 3 to 6) and the interaction effects and the left-hand side (-5 to -7.5) 

score high on innovative performance. 

When we zoom in on the interaction effects at the right hand side of Figure r8, these 

values from 3 to 6 (see Table 13) involve alliance block memhers who are positioned in 

a block for six years or more under very cumulative technologkal change (e.g., z-score 

years in block * z-score technological change = 2.34218 *q6r86- p89o). This implies 

that occupying a block memhership position for several years in a very cumulative 

31 The fact that the beta (o.r64***) for the added quadratic term is positive indicates that the 
curvilinear relation it represents has the form of an U-shape. 
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technologkal environment is beneficia! for innovative performance. This finding 

confirms hypothesis seven (H7). 

Likewise, the interaction effects at the left-hand side of Figure 18, the values from -5 to -

7·5 (see Table 13) involve alliance block memhers whoare positioned in a block forten 

years or more under very disruptive technologkal change (e.g., z-score years in block * z

score technological change= 4·1393*-1.36566= -5.653). This implies that, contrary to our 

expectations, occupying a block memhership position for a long period of time in a very 

turbulent and disruptive technologkal environment is beneficia! for innovative 

performance. This finding rejects hypothesis eight (H8). 

The interactions effects at the middle of the U-shape (see Figure 18) score low on 

innovative performance. These interaction effects include the non-block memhers that 

Table 15 Pearson Correlation Coefficients Model 3 

1 2 3 4 5 6 

r. US Dummy I 

2. Europe Dummy -o.6I6*** I 

"' -.; 
3· Asia Dummy -0.647*** -0.202*** I ""' 0 

l: 
4 · R&D Intensity o.I49*** -O.I79*** -0.007 I 

5· Specialization 0.289*** -o.I82*** -o.I83*** 0 .276*** I 

6. Interaction 
0 .096* o.o6o -O.I77*** O.J4I**'-' o.I2o** Effect Squared I 

*Significant at the IO % level, **Significant at the 5 % level, ***Significant at the I % level 

operate under disruptive change (e.g. z-score years in block * z-score technological change 

-0.35351*-1.36566= 0.358). This finding is contrary to our expectations and again rejects 

hypothesis eight (H8) . Furthermore, the interaction effects at the middle of the U

shape (see Figure 18) also include non-block members, which score low on innovative 

performance under cumulative technologkal change, like we expected. This follows 

from an investigation of the values of the interaction effects in the middle of Figure 18 

(e.g. z-score years in block * z-score technological change= -0.35351*1.36186= -0.481). This 

again confirms hypothesis seven (H7). 
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Model3 
( Interaction effect) 

N=291 

Constant (-76.68o)*** 

Beta Mean 

Europe Dummy 
-o.28o*** 

O.I62 
(-7-377) 

AsiaDummy -0.07I* 
O.I75 (-I.84I) 

R&D Intensity O.I52*** 
O.I09 

(~.82I) 

Specialization o.58o*** 
0-396 (I4.888) 

Interaction Effect O.I64*** 
5-624 

Squared (4.233) 

Adj.R' o.62I 

St. Err. 0-55I65 

F 96.I6o*** 

OW o.8I8 

Table 16 Regression Estimates Interaction Effect Model 3 

*Significant at the IO % level, **Significant at the 5 %level, ***Significant 
at the I %level; Numbers in parentheses are t-statistics 
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Conceming our control variables, we find a negative relation between European and 

Asian firms and their patent intensity (Table 16) and the opposite for American firms. 

Additionally, we find that technological specialization and R&D intensity positively 

affects innovative performance. This is similar to our findings in the previous chapter 

where we did not include the interaction effect. 

7.8. Discussion and Condusion 
The main aim of this chapter was to investigate the role of turbulence of the 

technological environment that moderates the relation between network position and 

its effect on innovative performance. Our basic assumption was that a firm's innovative 

performance depends on its position in various network settings (block memhership or 

non-block membership) and is affected by the nature of technological change 

(cumulative vs. disruptive). 

In line with our expectations, we found that pursuing a block memhership strategy 

under cumulative (H7) change is valuable for innovative performance. Then, under 

these technological conditions, joint innovative efforts through strategie block 

formation ameliorate the coordination and the linking of these innovations together 

enhancing and extending the underlying sustaining technology. Relying on other 

players in the group gives better chances for innovative renewal as a result of spill over 

effects, which enables block memhers to tap into each other's knowledge base. In this 

way, block memhers exploit and deepen their existing capabilities by linking up with 

firms intheir own technology cluster to improve their innovative performance. 

Non-block memhers have a low innovative performance under cumulative 

technological change in comparison to alliance block members, like we expected (H7). 

In the previous chapter where we did not take the technological environment into 

account, we found decreasing leaming effects in terms of over-embeddedness for 

alliance block memhers after six years of block membership. In this chapter we find 

evidence that, after the same period of being a block member, pursuing a block 

memhership strategy contributes positively to innovative performance under 

cumulative technological changes. This implies that this point of over-embeddedness 

manifests itself in a later phase in case of incremental technological changes based on 

interdependencies among members. Then, these technological conditions foster the 
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virtues of dosure and block membership, which have a positive impact on innovative 

performance. 

However, contrary to our expectations, we did not find empirica! evidence that non

alliance block memhers perferm well in a disruptive and turbulent technologkal 

environment (H8). Therefore, we have to reject hypothesis eight (H8). Actually, our 

findings indkate that non-block memhers perferm badly under disruptive change. We 

expected that disruptive change would be favourable for non-block members, as they 

can manoeuvre flexibly into new technologkal opportunities without facing the inertia 

that block memhers would have to face in that situation. Since we have only 

investigated a netwerk position that can involve either pursuing a block memhership or 

non-block memhership strategy, and we did not differentiate between the several roles 

non-block memhers can occupy in the netwerk like periphery players or brokers 

occupying structural holes, we can not judge whether non-block memhers occupying a 

broker position could perform better than alliance block memhers under disruptive 

change. Then, according to the netwerk literature, broker or structural hole positions in 

the netwerk are valuable as a structural hole connects several (closed) parts of the 

netwerk (Burt, 1992). Actors occupying this role have access to new information, which 

means they can explore the technologkal environment for new opportunities. 

An additional striking finding conceming hypothesis eight was that alliance block 

memhers perferm well under disruptive change. This means that anticipating this 

disruptive change in a group works out better than doing this individually. Apparently, 

the trust-based gevernanee we find in alliance blocks is not only beneficia! under 

conditions of cumulative change, like we found, it is also beneficia! under turbulent 

technologkal change. An explanation for this can be that, the trust and embeddedness 

found in the block can help block memhers to deal with the novel technologies related 

to the turbulent environment. Then, block memhership enables memhers to deepen, 

exploit and even stretch their existing knowledge base. This ability to stretch their 

technologkal know-how is an important competence that they need to deal with 

disruptive changes as they become more susceptible to discover the technologkal and 

commercial benefits of new technologies (Cohen, Levinthal, 1990). This also implies 

that, an alliance block memher can value early on the potential competitive threat of 

these disruptive technologies. In the same line of reasoning, alliance block 

memhership can help the actors to manage the ambiguity related to the disruptive 
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change, as these multiple alliances are a mechanism to keep options open (Gomes

Casseres, 2oor). 

These findings also have implications regarding our arguments on over-embeddedness, 

in the sense that our hypotheses suggest that in case of disruptive change the 

constraining effects of embeddedness will surface earlier for block members, as rigidity 

and inertial effects would be effectuated earlier in this situation. Again, we could not 

find evidence for this, because our results indicate that alliance block memhers also 

perform well under disruptive change. 

From these findings we can conclude that elaborating on cumulative technological 

innovations and struggling with newness caused by disruptive technologkal changes is 

better to handle in a group than alone. We found that alliance block memhers are fairly 

R&D intensive32; this finding could also point at the fact that alliance block memhers 

have a sophisticated technologkal base. This gives them the possibility to stretch their 

technologkal knowledge in related high tech industries; thus surpassing only the 

microelecttonics field. Through this ability they are better able to overcome crisis in 

turbulent technologkal environments. 

32 See the discriminant analysis in Chapter 5 
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Discussion and Conclusions 

8.1. Introduetion 
In this chapter we will answer our research questions by discussing the findings of the 

hypotheses that we have tested. For each research question we will discuss the findings 

of the hypotheses we formulated, we will draw conclusions in terms of whether we 

have reached our research objective for this research question, and address the 

limitations and suggestions for further research on this issue. Finally, we will conclude 

this chapter by giving some final remarks. 

The focus of this study was to conceptually build on the academie work concerning 

social structure and its effect on alliance formation patterns in social networks (see, e.g. 

Gulati, 1995a, 1998; Granovetter, 1992; Gulati, Gargiulo, 1999; Walker, Kogut and 

Shan, 1997) by integrating these streams of research. Furthermore, we aimed to 

empirically study network evolution in inter-organizational networks in high-tech 

industries from a longitudinal perspective. More in particular, we intended to further 

the theoretica! development of the concept of alliance blocks or "technology driven 

constellations" (Gomes-Casseres, 1996) by taking a social network perspective (e.g., 

Nohria, 1992; Gulati, 1998). Therefore, we aimed at identifying the social mechani!ês 

that cause enabling and eenstraining effects of embeddedness and network dynamics 

in technology alliance blocks. The dynamics of inter-alliance networks are increasingly 

driven by these social mechanisms that follow from embeddedness and investing in 

social capital (Gulati, 1995a; Gulati, Gargiulo, 1999). These social mechanisms cause 

the inter-organizational networks to self-generate, self-transform and self-reinforce in 

alliance blocks. Thus, in this study tried to empirically id~ntify_!_~~cial component 

that is gaining importance over the technological aspect as a driving force in the 

network evolutionary process, as firms increasingly look for trustworthy and 

preferential relations through repHeation of their existing ties to improve their 

innovative performance. 
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Moreover, this study intended to contribute conceptually as well as empirically to the 

current body ofliterature on embeddedness and network positioning strategies of firms 

in alliance networks - in alliance blocks in particular - and their effect on innovative 

performance (e.g. Rowley, Behrens and Krackhardt, 2ooo; Gulati, Nohria, Zaheer, 

2ooo; Gargiulo, Benassi, 2ooo; Coleman, 1988; Burt, 1992) under changing 

technologkal conditions (Madhavan, Koka, Prescott, 1998; Bower, Christensen, 1995). 

~erefurJ we have conducted a q~e research project based on an extensive 

litèräfi':ife study and on an empirica! analysis of the CA TI alliance database in the 

microelectronics ind~oject is theory-oriented and deductive in 

nature, we have derived hypotheses from the academie literature in this field that we 

have tested empirically. The findings on these hypotheses intend to answer our 

research questions. 

8.2- The Dual Role of Social Structure in the Alliance Network 
Formation Process and the Alliance Block Formation Process in 
Particular 
Since the focus of our study was to conceptually as well as empirically build on the 

theory on social structure and its effect on alliance formation patterns in social 

networks , we are interested in empirically identifying the social mechanisms that 

induce those network dynamics as they can cause enabling and constraining effects of 

embeddedness. Then, apart from the network enabling effect of embeddedness (e.g., 

Granovetter, 1992; Gulati, 1998) in alliance block formation-where embeddedness is a 

driving factor in the network evolutionary process- the academie literature has given 

considerably less attention to the constraining effects of embeddedness in the decision 

with whom to partner. In many cases, the enabling effect of embeddedness in alliance 

formation that is based on preferenrial relations can turn into a paralyzing effect as 

actors become locked-in, as they only rely on partners in their own closed social system. 

Therefore, we have addressed the following research question: 

r. What is the role of embeddedness and its social mechanisms in the dynamics 

of inter-organizational networks and alliance blocks specifically? 

Regarding the enabling role of embeddedness that follows from the social mechanisms 

local search and repHeation of existing ties, which cause the dynamics of inter-
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organizational networks and alliance blocks specifically, we proposed that when the size 

of the network increases, alliance block formation becomes more likely (P1). This hypothesis 

was based on our expectation that firms replicate preferenrial relations based on their 

social capital (Lin, 1999) and their embeddedness. In this way, the network self

generates and reproduces over time. Being embedded in a densely connected network 

as a result of a high amount of social capital, makes engagement in subsequent ties 

more likely (Walker, Kogut and Shan, 1997) which transforms these relations in strong 

ties (Granovetter, 1973). As a result, actors develop multiple cohesive ties through local 

search, which increases the possibility that alliance blocks are formed. 

To test this proposition, we plotted the size of the network against the number of group 

memhers and against the number of groups. We found that, as the size of the network 

increases, the number of group memhers in the network increases as well as the 

number of groups. This descriptive empirica! evidence seems to confirm our 

expectation that, as alliance networks evolve into denser ones, the likelibood of the 

formation of alliance blocks increases. To zoom in on this phenomenon that we have 

established, we are interested why firms tend to replicate their relations in alliance 

blocks. In the literature we find that transaction costs play a role, then changing 

transaction partners in the short run is not likely, since it involves significant switching 

costs and implies a risk that existing relationships will dissolve (Chung, Sing and Lee, 

2000). Furthermore, firms tend to replicate their existing partnersbips because of the 

danger of reputation effects. This fear deters firms in a web of relations from behaving 

opportunistically against each other, and it increases the stability and longevity of 

alliance formation intheir closed system. Totest our expectation of in-group strength, 

we propose that, when firms look for'f§i:)~ers, they replicate their ties within the 

subgroup (P2). For testing this proposition on\~eplication of ties within the alliance 

block (in-group strength), we have developed an iik,group to out-group ties ratio and in

group to total ties ratio. Descriptive empirica! evidence shows that these ratios increase 

in the period of observation, which hints at the tendency of firms to replica te their ties 
\ 

within the subgroup as they continue to engage in new rèlationships over time. 
;-c 'I i 

I I j ' 

To summarize, we found descriptive empirica! evidence that indicates that 

embeddedness and the social mechanisms that follow from it (e.g., local search and 

repHeation of ties) cause dynamics in the inter-organizational network and result in 

alliance block formation over time. These social mechanisms thus have an enabling 

effect in the evolution of inter-organizational networks and cause the network to self-
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generate and self-transform, which may eventually lead to the formation of alliance 

blocks. 

Concerning the constraining role of embeddedness, which follows from the social 

mechanism similarity that can breed attraction and can be the result of interaction 

(Brass, Butterfield and Skaggs, 1998) and hence causes the dynamics of inter-

O\ , . ..., ,, .. ~r&anizational networks and alliance blocks in particular, we hypothesized that 

c .... ~- • replication of ties among actors within alliance blocks, leads to similar technology profiles (P3). 
l c·· .,.·-, 

This hypothesis was based on our expectation, that firms in alliance blocks directly 

influence each other through strong ties, resulting in homogeneity in attitudes, 

behavior and beHefs (Wasserman and Faust, 1994). Thus, through the repHeation of 

their existing ties in alliance blocks, alliance block memhers tend to become more 

similar over time, which can lead to decreasing learning effects and even cause a state 

of over-embeddedness. To test this proposition, we have calculated the relative 

differences among the technology profiles of the firms involved that work together in 

alliance blocks. We found that, when firms start working together in a group, their 

technology profiles show some technological overlap in terms of absorptive capacity, 

but are not quite similar asthereare differences intheir technology profiles. However, 

after several years of repHcating ties within their group, their technology profiles 

become more and more similar. After six years, their technology profile is relatively 

similar to the ones of three years before. From these descriptive empirica! results, our 

expectation is confirmed in that repHeation of ties in cohesive subgroups leads to 

similarity in the technology profiles of the block memhers involved. This could be seen 

as first indication of decreasing learning effects and over-embeddedness. ------.. ··---···· -- ··-- ··--~ ·-

Concerning the constraining role of embeddedness that follows from the social 

mechanism relational inertia that causes the dynamics of inter-organizational networks 

and alliance blocks specifically, we hypothesized that when the size of the network 

increases, established group memhers lock-out newcomers from the network (P 4). This 

hypothesis was based on our expectation that as a result of the repHeation of ties in 

their group with familiar and trustworthy partners, actors may become locked-in, as 

they only rely on partners in their closed social system. Then searching for, or 

switching to partners outside of the alliance block is hard to rationalize, in particular 

when trustworthy partners are already available in this system. To test this proposition 

on these lock-out effects, we have investigated whether a growing number of actors in 

the network goes together with a relatively stabie amount of group memhers in the 



'('.--C J 'sc.. , \A.-, ) ~o 'JH'-' 6 .S' LeL 

( Sl_, '-' o \ \ oe \(_ 0 ,__,\: ') 

Network Dynamics and I nnovation Il3 

network; because this indicates that these newcomers are not absorbed in groups. We 

found for our period of observation that the number of actors in the network increases 

dramatically, whereas the number of group memhers remained relatively stabie and 

showed only a slight increase in this period. This may indicate that the established 

groups do not absorb newcomers in the network. Thus, although the number of 

potential partners increases in the growing network, there is a possibility that they are 

not eligible, as they can be tied to competitors of the established group members. This 

would suggest that the newcomers in the network possibly form groups among 

themselves, as they are locked-out of the established blocks. We find descriptive 

evidence for this as we fmd a shaEP increase in the-nu~. This seems to 
....__.-- - · --...... -.------

confirm our previous suggestion that newcomers in the network possibly form groups 

among themselves, as they are locked-out of the established blocks. ---
To summarize, we were able to reveal the dynamics of inter-organizational networks, 

caused by the constraining effects of embeddedness induced by the social mechanisms 

we identified (e.g., similarity and relational inertia). 

8 .2.1. Condusion 
Altogether, we have reached our research objective to conceptually as well as 

empirically build on the theory regarding social structure and its effect on alliance 

formation patterns in social networks (see, e.g. Gulati, 1995a, 1998; Granovetter, 1992; 

Gulati, Gargiulo, 1999; Walker, Kogut and Shan, 1997) by integrating these streams of 

research and by empirically studying the social mechanisms that cause dynamics in the 

evolution of inter-organizational networks from a longitudinal perspective. We found 

descriptive empirica! evidence for the dual role of social structure in the alliance 

network formation process and alliance block formation in particular, as we found 

evidence for the enabling effect of embeddedness that can turn into a paralyzing effect 

which loeks-in partners intheir closed social system, and locks-out newcomers. This so

called phenomenon of over-embeddedness, caused by the paralyzing effects of 

embeddedness at the group level, can lead to decreasing opportunities for leaming and 

innovation for block memhers involved. The social mechanisms local search and 

replication of ties thus have an enabling as well as a constraining effect in the evolution 

of inter-organizational network as they eventually cause similarity and relational inertia. 

These social mechanisms thus result in a social structure, which cause the network to 

self.generate, self-transform and self-reinforce, which may eventually induce the 

formation of alliance blocks. 



Discussion and Conclusions 

8.2.2. Limitations and Further Research 

The descriptive empirica} analysis on the dual role of social structure in the alliance 

network formation process and alliance block forma,tion in particular has its limitations 

in terms of the degree to which we can generalize its outcomes. In particular, 

concerning the periods of study. To establish the general trends on the growing size of 

the network and the likelihood of the formation of alliance blocks, and the possibility of 

loek out effects, we have tested in the period 1970-2ooo. Whereas, for the 

establishment of in-group strength caused by repHeation of ties and for pointing at the 

increasing similarity in technology profiles caused by this, we have focused on the 

period I980-199L Furthermore, our empirica} evidence is only descriptive in nature 

and covers only the microelectronics industry. 

Therefore, future research might provide further insight in the enabling and 

constraining effects of embeddedness and its relation to the dynamics of network 

evolution, through more in-depth empirica} research. This in-depth empirica} research 

should incorporate alsoother high-tech industries, where the timeframe of the object of 

study could be extended. 

8.3. Alliance Block Memhership and lts Effect on Innovative 
Performance 
We have investigated the formation and evolution of alliance blocks from a social 

network perspective that incorporates the social structure that drives the formation of 

alliances (e.g., Garcia-Pont, Nohria, 2002). We were able to see that alliance blocks 

form as the result of the social mechanisms that induce enabling and constraining 

effects of embeddedness, which drive the dynamic process of alliance block formation 

as theseforcescan beatworkat the same time. Hence, the social network perspective

the focal perspective in this thesis- is crudal to explain the dynamics of the inter

organizational relations in the alliance network. The network evolutionary perspective 

showed us that alliance blocks are socio-technica} systems, where inter-organizational 

networks co-evolve with their technologies and can result in alliance blocks. 

To investigate the dynamic process of the formation of alliance blocks in a broader 

perspective -especially in relation to innovative performance- we have considered 

theoretica} streams of research that go beyond static resource-based considerations like 

in the resource-based view (Dyer, Singh, 1998). Therefore, in this study we have 

incorporated those streams of research that can explain strategie moves of firms in a 
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dynamic context: strategie behaviorial theories (Kogut, 1988) and the approach of 

dynamic capabilities (Teece, Pisano, 1994). To explore the formation of alliance blocks 

in relation to innovative performance, we address this strategie behavioral and dynamic 

capabilities approach to explain the strategie moves of firms in dynamic context. This 

means, we have placed collective collaborative agreements, like alliance blocks, in the ---------
context of competitive rivalry to enhance market power. These multiple strategie 

alliances are vital instruments to develop dynamic capabilities and to attribute to 

superior technological performance, as these alliances act as vehides to complement 

the firm's needs in changing markets and technologkal environments. Thus, both the 

strategie behavior and dynamic capabilities approach explain the formation of alliance 

blocks, as they point at the importance of the firms' responsiveness to changing 

environments which is crucial as the time-to-rnarket becomes critical and the pace of 

innovation is accelerating (Teece, Pisano, 1994). In this way, engagement in multiple 

collaborative agreements drives the formation of alliance blocks as pursuing an alliance 

block memhership strategy improves the competitive position vis-à-vis its rivals and 

hence influences the innovative performance of these technology-based firms. 

To gain more insight in the specific characteristics of alliance block members, we have 

empirically stuclied the specific attributes that distinguish them from non-alliance block 

memhers and which can influence their innovative capability. By means of a 

discriminant analysis, were we took alliance block memhership strategy as a de.E_endent 

variable, we were able to reveal that alliance block memhers -compared to their non-
- I ., 

block counterparts- apply for more patents and have more direct ties to other actors in 
---• .3 --•c----~ •••• 

the network. Furthermore, alliance block memhers are large firms in terms of their 
'-1 

revenues; they are R&D intensive and often have a':fi Asian background in comparison 

to non-alliance block members. We proposed that these specific characteristics of 

alliance block memhers could have an effect on their innovative performance. 

Since the academie literature is rather inconclusive about the performance effects of 

multiple collaborative agreements in general and of alliance block memhership in 

particular, as it is a debated issue, this study intended to contribute conceptually as well 

as empirically to the performance effects of firms in alliance networks (e.g. Rowley, 

Behrens and Krackhardt, 2ooo; Gulati, Nohria, Zaheer, 2ooo; Gargiulo, Benassi, 

2ooo; Coleman, 1988; Burt, 1992). Since alliance block memhership is the strongest 

form of social embeddedness (e.g., Burt, 1992; Coleman, 1988; Rowley, Behrens and 

Krackhardt, 2ooo; Gargiulo and Benassi, 2000), the effect ofblock memhership on the 
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innovative performance of companies can therefore be seen in the light of the current 

debate on the advantages and disadvantages of social embeddedness (e.g., Burt, 1992; 

Coleman, 1988; Rowley, Behrens and Krackhardt, 2ooo; Gargiulo and Benassi, 2ooo}. 

We intended to contribute empirica! evidence to this debated issue of embeddedness 

and its effect on innovative performance. Therefore, we formulated the following 

research question: 

2. What is the effect of embeddedness -alliance block memhership in particular

on innovative performance? 

We hypothesized that members of cohesive subgroups are more innovative than non-member 

firms (H5). This hypothesis wasbasedon our expectation that in an alliance block, joint 

innovative activities and the sharing of knowledge are expected to generate higher 

innovative performance as a result of strong ties and familiarity, than when firms 

follow an individual innovation strategy outside alliance blocks. 

To test this proposition we performed a standard ordinary least square regression with 

innovative performance (patent intensity} as a dependent variable, alliance block 

memhership strategy as the independent variabie and we included some control 

variables. We found a positive relation between block memhership and innovative 

performance. This confirms our reasoning that indeed prior cohesiveness based on 

frequency of ties within the subgroup compared to the outside (Alba, 1973} matters for 

block members' innovative performance. Then, as those subgroups develop solid, 

redprocal and trustworthy relationships, they are more productive in their joint 

innovative efforts. 

However, as we have seen in our analyses, there is a limit to the advantage of operating 

in a closed social system like in an alliance block. Over time those alliance block 

memhers may start to suffer from relational and technologkal over-embeddedness, 

caused by relational inertia and the increasing similarity of firms within the alliance 

blocks. Therefore, we hypothesized that there is a curvilinear ( inverted-U shaped) 

relationship between alliance block membership and innovative performance (H6). 

We test this curvilinear relation by adding the squared independent variabie years in 

block to our regression model and find an almost linear increase in the relation between 

the duration of following an alliance block memhership strategy and innovative 
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performance. However, from five years in the hlock until thirteen years in the block, we 

evidenced decreasing returns to scale, which indicate firsts sign of over-emheddedness. 

Additionally we found that over-emheddedness truly sets if actors follow a hlock 

memhership strategy for more than thirteen years. 

8.J.I. Condusion 

In order to maximize innovative performance in an inter-organizational network, a 

network position as a hlock memher seems to he arewarding strategy. However, due to 

the constraining effect of emheddedness, we have reason to believe that there is a limit 

to the positive effect of this strategy on innovative performance, as we found evidence 

for over-embeddedness which can seriously hamper a block member's innovative 

performance. 

Altogether, we have reached our research objective to contribute empirically as well as 

conceptually to the current body of literature on network positioning strategies of firms 

in alliance networks and in alliance blocks in particular. We found empirica! evidence 

to establish the performance effects of firms embedded in alliance blocks through 

multilateral collaborative technology agreements. This means we were able tobuildon 

the state-of-the-art theoretica! streams of research to show the effects of embeddedness 

-alliance block memhership in particular- on innovative performance (e.g. Rowley, 

Behrens and Krackhardt, 2ooo; Gulati, Nohria, Zaheer, 2ooo; Gargiulo, Benassi, 

2ooo; Coleman, 1988; Burt, 1992). This implies that we were able to empirically build 

on the theory of Colernan's dosure advantages (1988) regarding network position and 

performance effects. 

8.3.2. Limitations and Further Research 

In our analyses we looked at the performance effects of firms pursuing either a hlock 

memhership strategy or a non-block memhership strategy. However, in this way we 

treated the innovative power of all hlock memhers as equal, and hence overlooked that 

some blocks might be more innovative than others, due to some specific players in the 

block that could leverage the overall innovative capacity of the block. Future research 

could therefore focus on the differences in the innovative capahilities of alliance blocks 

and should therefore focus on the specific attributes the most innovative groups have. 

lt would be helpful to gain insight in this by investigating a larger number of industrial 

sectors to increase our further understanding the effect of alliance block memhership 

and innovative performance. 
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8.4. Alliance Block Memhership and lts Effect on lnnovative 
Performance under Changing Technologkal Conditions 
We have explained that multiple strategie alliances in alliance blocks are vital 

instruments to develop dynamk capabilities and to attribute to superior technologkal 

performance, as these alliances act as vehicles to complement the firm's needs in 

changing markets and technologkal environments. To include the moderating effect of 

the degree of technologkal change on network positioning strategies and innovative 

performance of technology-based firms, we addressed the following research question: 

3· How does technologkal change -that is either disruptive or incremental

mediate the relationship between block memhership and innovative 

performance? 

To answer this question we initially hypothesized that, in a situation of structure 

reinforcing cumulative technological change, alliance block memhers are more innovative 

than their non-alliance block counterparts (H7). This hypothesis was based on our 

expectation that under these conditions of cumulative technologkal change, when 

innovation depends on a series of interdependent innovations, alliance block memhers 

can integrate these innovations. Then, within alliance blocks firms can enhance and 

extend the underlying sustaining technology (Tushman and Anderson, 1986) and 

exploit their existing capabilities as they are linked up with firms in their own 

technology cluster to improve their innovative performance. Totest this hypothesis, we 

performed an OLS regression, where we included a moderator variabie pointing at an 

interaction effict including the normalized technologkal change values multiplied by the 

normalized values of the years one is unbroken present in an alliance block. We found 

a curvilinear relation between the interaction effect and its effect on innovative 

performance. This U-shaped relation pointed at the fact that, in line with our 

expectations, pursuing a block memhership strategy under cumulative change is 

valuable for innovative performance. Thus, relying on other players in the group gives 

alliance block memhers better chances for innovative renewal as a result of spill over 

effects in their technology cluster to improve their innovative performance. 

Furthermore, we found evidence that the point of over-embeddedness we established 

earlier manifests itself in a later phase for alliance block memhers if we include 

incremental technologkal change in our model. This supports our expectation that 
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these specific technologkal conditions foster the virtues of dosure and block 

memhership as they have a positive impact on innovative performance. 

Another finding was that non-block memhers have a low innovative performance under 

cumulative technologkal change in comparison to alliance block members, like we 

expected. 

Conceming the moderating effect of disruptive change on alliance block memhership 

and innovative performance, we hypothesized that under conditions of structure-loosening 

disruptive technological change, non-alliance block members have a higher innovation rate 

than their alliance block member counterparts (H8). This hypothesis was based on our 

expectation, that non-alliance memhers do not suffer from group-based pressures and 

relational inertia that increases groupthink and makes them blind to what is happening 

outside of the alliance block. We expected that disruptive change thus would be 

favourable for non-alliance block members, as they can manoeuvre flexibly into new 

technologkal opportunities without facing the inertia of that block memhers would 

have to face in that situation. Furthermore, non-alliance block memhers may have 

created a radar function of alliances in order to scan the most promising technologies. 

We found, contrary to our expectations, that non-alliance block memhers do not 

perform well in a disruptive and turbulent technologkal environment. ~ lc_ '\ L... 1 ;.. .. 

~i)J)·,,.,,"" ~Cc;;nl, -\:L-è. b\oe-.\.~.'vl.--v:: ... ~.J .. "-t. , 1 
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An additional striking finding was that block memhers not only perform well under 

cumulative change, but also under disruptive change. This means that antkipating this 

disruptive change in a group works out better than doing this on an individual basis. 

Apparently, the trust-based gavernanee we find in alliance blocks is not only beneficia! 

under conditions of cumulative change, like we found, it is also beneficia! under 

turbulent technological changes. In the same line of reasoning, alliance block 

memhership can help the actors to manage the ambiguity related to the disruptive 

change, as these multiple alliances are a mechanism to keep options open (Gomes

Casseres, 2001). These findings also have implications regarding our arguments about 

over-embeddedness, in the sense that our hypotheses suggest that in case of disruptive 

change the constraining effects of embeddedness will surface earlier for block 

members, as rigidity and inertial effects would be effectuated earlier in this situation. 

Again, we could not find evidence for this, because our results indkated that alliance 

block memhers perform well under disruptive change. 
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8.4.1. Condusion 
From these findings we can conclude that elaborating on cumulative technologkal 

innovations and struggling with newness caused by disruptive technologkal changes is 

better to handle in a group than alone. We found earlier that alliance block memhers 

are fairly R&D intensive; this finding could also point at the fact that alliance block 

memhers have a sophisticated technologkal base. This gives them the possibility to 

stretch their technologkal knowledge in related high tech industries; thus surpassing 

only the microelectronics field. Through this ability they are better able to overcome 

crisis in turbulent technologkal environments. 

Because we did not find evidence that both alliance block memhers and non-block 

memhers differ from each other regarding their technologkal specialization this could 

imply that the motive behind the local search for partners is not necessarily based on a 

specific technology to contribute to their innovative performance. Alternatively, this 

local search for partners could be based on the social mechanisms and trust-based 

governance that bind these alliance blocks together and hence provide a basis for joint 

innovative efforts. 

Altogether, we have reached our research objective in the sense that we were able to 

contribute conceptually as well as empirically to the academie workin this field (e.g. 

Madhavan, Koka and Prescott, 1998), because we found that the degree of uncertainty 

in the environment has an impact on the network configurations and signals the 

direction of the network's evolution. This implies that, if a certain network position, i.e. 

a non-block memhership strategy, in combination with certain turbulence in the 

technologkal environment, does not yield innovative renewal; one has to change its 

network positioning strategy to find a network position that does provide a satisfying 

yield under these circumstances. These strategie moves can thus also induce a network 

dynamic and cause the networks to evolve as it changes the basis of competitiveness in 

the industry. 

8.4.2. Limitations and Further Research 
Although this study on the innovative performance of alliance block memhers is 

limited to one industrial sector, which means we have to question whether we can 

generalize its outcomes, the examined sector constitutes a large and strategie sector. 

The latter has enabled us to systematically focus and explore the basic questions related 

to network strategy and innovative performance, without the disturbances one could 
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possibly encounter in multi-industry designs. Nevertheless, future research might 

provide further insight in the relation between embeddedness and innovative 

performance through more in-depth qualitative empirica! research incorporating also 

other high-tech industries. 

In our thesis we have investigated a network position that can involve pursuing a block 

memhership or non-block memhership strategy. However, we could take into account 

in our empirica! analysis that non-block memhers can occupy several roles in the 

network, like we explained from a theoretica! point of view. Therefore, future research 

should incorporate for example broker positions into the analysis in order to get a 

clearer picture of the performance of the group of non-alliance block members. Then, 

firms bridging structural holes might increase their learning capabilities and might 

become fairly innovative as they get access to new information and can act as a broker 

in the network with as little redundancy as possible (e.g. Granovetter, 1973; Burt, 1992; 

Hagedoorn, Duysters, 2002). Including broker positions in the research implies that 

we could truly see whether a block memhership position, which benefits from the 

virtues of network extemalities in a block, would weigh up against a network position 

outside of an alliance block by bridging a structural hole. 

More in general, future research could incorporate more diverse network positioning 

strategies within alliance blocks and outside of alliance blocks in relation to innovative 

performance. Therefore, it would be interesting to look at the relation between the 

several roles that non-block memhers can occupy in the network as mentioned above. 

Apart from the broker position that we expect to perform well, we could also look at 

more peripheral players and their innovative performance. Here we would expect that 

more peripheral players in loosely-coupled networks outside of alliance blocks would be 

less innovative. Concerning block memhership strategies, one could incorporate more 

diverse roles block memhers can occupy. Here one has to think in terms of core 

periphery structures (Everett, Borgatti, 1999a, 1999b) in alliance blocks, where true 

core players or true periphery players could perform differently in terms of their 

innovativeness. 

Furthermore, future research could further elaborate on how the network dynamics 

that are caused by the effects of social embeddedness could affect group-based 

competition specifically, as this issue was beyond the scope of this research. Likewise, 

future research could be directed at social factors related to the management and more 
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operational issues of the intemal organization in alliance groups, as this issue was also 

beyond the scope of this research. 

8.5. Final Remarks 
Tbis thesis has made a conceptual as well as an empirica! contribution in its research 

field as it has stuclied that social structure causes the alliance network to evolve. Tbe 

social mechanisms we established can induce enabling or constraining embeddedness 

in technology alliance blocks and cause the network to self-generate, self-transform and 

self-reinforce. However, this thesis also established that, the dynamics that cause the 

evolution of alliance networks and alliance blocks in particular, are also induced by the 

degree of technological change in the environment. Tb en, as we have seen, this degree 

of technologkal change has an effect on the effectiveness of a network position in 

termsof its innovative performance. Tbis implies that, if a certain network position, i.e. 

a non-block memhership strategy, in combination with certain turbulence in the 

technological environment, does not yield innovative renewal; one has to change its 

network positioning strategy to find a network position that does provide a satisfying 

yield under these circumstances. Tbese strategie movescan thus also induce a network 

dynamic and cause the network to evolve as it changes the basis of competitiveness in 

the industry. In the same line of reasoning, discontinuous change in the environment 

can induce a network dynamic, in the sense that it can arouse an alliance wave (Gomes

Casseres, 2001) and hence can lead to strengthening of alliance blocks. In this way, 

actors can manage ambiguity related to this disruptive change and can keep options 

open through their multiple partners (Gomes-Casseres, 2001). 

Concerning the managerial implications, the network positioning decision involves a 

short term and a long-term consideration. Actors should be aware that alliance 

networks are very dynamic -just like the strategie alliances they are based on- and they 

should be aware of the fact that being embedded in an alliance network in terms of 

occupying a certain network position can have enabling as well as a constraining effect 

on innovative performance. For the short term, it might be beneficia! for an actor to 

leave a rigid alliance group, to move into new windows of opportunity as this strategie 

move might improve its innovative performance as this actor gets access to new 

resources and capabilities. In the long term, however, this move can involve reputation 

effects as one leaves its partners, which can result in the breaking up of alliances and 

hence can destroy the social capita! one has built up in the past. In this way, escaping 

from the constraining effects of embeddedness by improving the short term network 
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position can result in a higher innovative output, but can harm one's long term 

network position as one has broken up partnershipsin the pastforshort term benefits. 

lt will be difficult for this actor to revive these severed ties because of the reputation 

effects in the network. 

Conceming our theoretica! considerations, we believe that in order to explain the 

formation of alliance blocks in an inter-organizational network in relation to innovative 

performance, one has to go beyond the resource-based view (Dyer, Singh, 1998) and 

incorporate the ability of responsiveness of firms, which is the point of departure in the 

behaviarial and dynamic capabilities theories (Kogut, 1988; Teece, Pisano, 1994) . 

Further research could therefore develop more rich theoretica! implications of the firm

level resource-based view (Dyer, Singh, 1998) to the group level in order to better 

explain the group versus group dynamics in the formation of alliance blocks. 



Appendix 1 

Example of a Technology Profile in Microelectronics in Period 1989-1991 

1980-1991 257 ]26 J27 345 361 

AMD 15 39 21 0 3 

IBM 107 52 42 r6r 8r 

INTEL 8 I7 13 2 4 

MOTOROLA !26 46 78 II 71 

NEC 136 63 57 14 r6 

1980-1991 708 709 710 711 712 

AMD 14 12 9 IC 

IBM 36 ro8 97 II2 51 

INT EL 9 2 II 26 r6 

MOTOROLA 30 4 13 15 12 

NEC 47 15 27 40 43 

257 Active solid-state devices 
326 Electronic digitallogic circuitry 
327 Electricity battery or capacitor charging or discharging 
345 Computer graphic processing, operator interface processing 
361 Electricity: electrical systems and devices 
365 Static information starage and retrieval 
4 38 Semiconductor device manufacturing 
505 Superconductor technology 
708 Electrical computers: arithmetic processing and calculating 

365 438 5°5 

24 21 0 

62 88 8 

44 29 0 

34 140 4 

143 55 4 

713 714 

7 

56 144 

2 7 

17 32 

8 41 

709 Electrical computers and digital processing systems: multiple computer ar process coordination 
710 Electrical computers: inputfoutput 
7n Electrical computers: memory 
712 Electrical computers and digital processing systems (e.g. processors) 
713 Electrical computers and digital processing systems: support 
714 Error detectionfcorrection and fault detectionfrecovery 

!25 
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Appendix 11 

Determining the Cut·offPoint for the Sample 

6oo 

soo 

400 

Numberof 
300 

Companies 

200 

IOO 

>20 > IO >5 >3 

N urnher of Alliances 

>2 

Determining the "Cut-off Point" for the Sample 

>I 



Minnesota Mining & Mfg. Co. 
Acer Corp. 
Acom Computer Group Plc 
Advanced Risc Machines Holdings 
LtdARM 
Aerospatiale (SNIAS) 
Alcatel N.V. 
Advanced Micro Devices Inc. 
American Microsystems Inc.(AMI) 
Austria Mikro Systeme Int. AG (AMS: 
Analog Devices Inc AD! 
Apple Computer Inc. 
AseaA.B. 
Askey Computer Corp 
American Telephone & Telegraph Co. 
AT&T Bell Laboratones 
Boeing Computer Services 
British Aerospace Plc. 
Brown Boveri & Co.A.G.(BBC) 
Bull Groupe S.A. 
Cadence Design Systerns Inc 
Cal Technologies Cabinets Inc 
Canon Inc. 
Control Data Corp. (CDC) 
Centric Engineering Systems 
Chipcom Corporation 
Chips & Technologies 
Cirrus Logic 
Cisco Systems Inc 
Compaq Computer Corp. 
Convex Computer 
Costa Mesa 
Compaftia Telefónica Naçional de E. 
Cypress Semiconductor 
DB Networks Ltd 
Digital Equipment Corp.(DEC) 
Ericsson A.B., Telefon 
Fairchild Semiconductor Corp. 
Fiat SpA. 
Force Computers lnc. 
Fujitsu Ltd. 
General Electric Co.(GE) 
GEC General Electric Co PLC 
GEC Plessey Semiconductors Inc GP~ 
Gemplus 
General Instrument Corp. 
Goldstar Co. 

Harris Corp. 
Hitachi Ltd. 
Honeywell Inc. 
Hewlett-Packard Co. 
Huawei Technology Co Ltd 
(Shenzhen) 
Hughes Aircraft Co. 
Hyundai Corp. 
Hyundai MicroElectronics 
Int. Business Machines Corp.(IBM) 
Int. Computers Ltd. (!CL) 
IMEC (Belgium) 
Intineon Technologies AG 
Inmos 
Intel Corp. 
Intelligent Aerodynamics 
Int. Rectifier Corp. 
Italtel Spa 
lrvine Sensors 
Eastrnan Kodak Co. 
Lockheed Missile and Space 
Research 
Lear Siegler Inc. 
LSI Logic 
Lucent Technologies Inc 
Matra-Harris Semiconducteurs 
(MHS) 
Matsushita Elect.Industrial Co. Ltd. 
Micron Technology Inc. 
Microsoft Corp. 
Mietee Alcatel 
Mips Computer Systems 
Mitsubishi Corp 
Mitsubishi Electric Corp 
Mitsui Group 
Mostek 
Motorola Inc. 
Nasa 
National Semiconductor Corp. 
National Cash Register Corp. 
(NCR) 
Nippon Electric Corp.(NEC) 
NEC Technologies Inc 
NMB Semiconductor 
Nippon Telegraph & Telephone 
(NTT) 
Oki Electric Industry Co. 
Olivetti SpA. 
Orbit 

Companies Involved in the Sample 
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Philips Gloeilampenfabrieken 
N.V. 
Philips Semiconductors 
Plessey Co. 
Prime Computer Inc. 
Ramtron International Corp 
Renssellaer Polytechnic 
Institute 
Rice University 
Ricoh Co. 
RohmGmbH. 
Samsung Electronics America 
lnc 
Samsung Electronics Co 
Samsung Co. Ltd. 
Sandia National Laboratones 
Sandisk 
Sanyo Electric Co.Ltd. 
Seagate Technology Inc. 
Sequoia Systems 
Saint-Gobain S.A. 
SGS-Ates 
SGS-Thomson 
Microelectronics NV 
SGS-Thomson 
Microelectronics 
SharpCorp. 
Siemens A.G. 
Signetics 
Silicon Graphics 
SonyCorp. 
STMicroelectronics 
Standard Microsystems Corp. 
Sumitomo Corp 
Sun Microsystems 
Sun Moon Star Co. Ltd 
Synoptics communication Inc 
Tecom Corp. Ltd 
Telfin 
Thomson S.A. 
Texas lnstruments Inc. 
Toshiba Corp. 
Toyota Motor Corp. 
Unisys Corp. 
Videologic 
VLSI Technology 
Westinghouse Electric Corp 
Yokogawa-Hokushin 
Elect.Works (YEW) 
Zilog Inc 
Zyxel Communication Corp 
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Appendix 111 
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Appendix IV 
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Appendix V 

Block Years 
Com an Period Membershi in Block 

3M I98o-I982 (ti) 0 0 

3M I98I-I983 (t2) 0 0 

3M I982-I984 (t3) 0 0 
3M I983-I984 (4) 0 0 

3M I984-I986 (tsl I I 
3M I985-I987 (t6) I 2 

3M I986-I988 (t?) I 3 
3M I987-I989 (t8) 0 0 

3M I988-I990 (t9) 0 0 
3M 1989-I99I (tra) o 0 
3M 1990-1992 (tu) o 0 
3M 199I-I993 (ti2) 0 0 
3M I992-I994 (ti3) o 0 
3M I993-1995 (t14) 0 0 
3M I994-1996 (trs) o 0 
M t16 0 0 

Table 17 Denvation of Independent Variabie Years in 
Block 



131 

Appendix VI 

Testing for Multicollinearity for Model 1, 2 and 3 

In order to detect possible multicollinearity in our data we performed a number of 

multicollinearity tests. We address toleranee ((r - Ri-square) , where Ri-square is the 

multiple correlation coefficient when the ith independent variabie is predicted from the 

other independent variables). Here a small toleranee indicates multicollinearity. A 

common cut-off threshold is a toleranee value of o .ro . Values near o.ro indicate 

multicollinearity. As we can see from Table r8 (this Appendix) , novariables come even 

close to the threshold level of toleranee (o.r) . Our analysis shows that for Model r, 2 and 

3 all tolerances are above o .821 (Table r8); this indicates a low level of multicollinearity. 

Subsequently, we use VIF (Table r8), which is a redprocal of tolerance. lt measures the 

inflation in variances of the parameter estimates due to multicollinearities. High VIF

values, conesponding to VIF values above 10, indicate multicollinearity. The largest 

VIF level for both Model I , 2 and 3 is 1.218, which thus does not show any signs of 

multicollinearity. 

In order to validate the findings we calculated some additional diagnostic measures of 

multicollinearity. Thereto, we calculated the amount of multicollinearity present with 

the condition index. The condition index represents the amount of multicollinearity of 

combinations of variables in the data set. condition indices are used to flag excessive 

collineacity in the data. The most commonly used threshold value for high level of 

multicollinearity is 30. That means that the existence of a condition index greater than 

30 could indicate a high level of multicollinearity among variables. In our analysis, 

there are no values over the threshold limit. Our highest condition index for both 

Model 1, 2 and 3 is 6.039. Again, no multicollinearity is detected. 

Additionally, we checked the varianee proportion, which represents the proportion of 

varianee for each regression coefficient (and its associated variable) attributable to each 

condition index (Table rg , this Appendix). Coefficients that have high proportions for 

the same condition index represent that the associated variables are largely responsible 

for the amounts of multicollinearity indentified by the condition index. A value of 0.5 is 



commonly used as a cut-off point. However, there only exist a multicollinearity 

problem, if the condition index is greater than 30 and accounts for a substantial 

proportion of varianee (at least 0.5 and preferably o.g or above) for two or more 

coefficients. In our analysis we find some varianee proportions with values between 0.5 

and o.g (Table 19), however, the associated condition indexes are not higher than 

6.039, which means that again no multicollinearity is detected. 



Table 18 Multicollinearity Statistles Model 1, 2 and 3 

Moeleli Model2 Model3 

Toleranee VIF Eigenvalue Condition Toleranee VIF Eigenvalue Condition Toleranee VIF Eigenvalue Condition 
Index Index Index 

Constant 3-25I I 3-033 I 2-952 r.ooo 
Block 

r.o8I 
Memhership 0.925 1.037 1.770 

Years in Block o.883 LI33 O.I25 4-9I8 
Europe Dummy o.897 r.rrs o.8I9 1.992 0.909 I.IOI r.on L7I4 0.907 I.I02 r.o83 r.65I 
AsiaDummy o.87o LI49 0.4I9 2.785 o.892 I.I22 o.852 r.887 o.883 I.I32 o.858 r.855 
R&D lntensity o.883 I.I32 8.9I5E-o2 6.039 o.82I I.2I7 0.397 2.766 o.82I I.2I8 0-395 2.734 
Specialization o.842 r.I88 0.384 2.908 o.8'i9 r.I64 o.s6o 2.328 o.86o r.I63 O.'j87 2·~43 
Interaction Effect 

o.868 o.I26 4·845 Squared I.I52 



Table 19 Varianee Proportions Model 1, 2, and 3 

Constant 1 Ja Jb 2 3 4 s 
Constant o.or O.OJ o.or O.OI o.o~ O.OI 

r. Block 
Memhership o .oo O.OI 0 .27 0.40 O.OJ 0.00 .. 2.Europe "il 0.00 0.00 0·49 0.!7 o.r6 O.OI -g Dummy 

::E 3· Asia 
0.03 o .os o .os 0.25 0.78 o.o6 

Dummy 
4.R&D 0·94 o.o8 0.!7 o.o6 O.OI o.82 
Ratio 
5· Specialization 0.02 o.83 o .oo o.rr o.oo O.OC) 

Constant 0.02 O.OJ 0.02 o.or 0.04 0.02 

N ra. Y ears in Block 0.92 O.OI o .r8 o.rg 0.00 0.76 
"il 2. Europe Dummy 0.00 0.03 0.!7 0-49 0.02 0.00 
-g 3· Asia Dummy o.or O.II 0 .57 0.07 0.07 0.00 
::E 4 · R&D Ratio 0.0~ O.II o.o~ O.II o.8s O.II 

s. Specialization 0.02 0.7! 0 .04 o.r~ o.o~ o.ro 
Constant 0.02 0.0~ 0.02 o .or 0.04 0 .02 
rb. Interaction 

o.r8 
"" Effect Squared 0 .92 o.or 0.20 0.00 0 .77 

i 2. Europe Dummy o .or O.IO O.OC) 0 .44 0 .02 0.00 

::E ~· Asia Dummy o.oo O.II o.6s O.OI o.os 0.00 
4· R&D Ratio 0.04 O.IO O.OJ O.OC) o.8s 0.!2 
c;. Specialization o.or o.6c; 0.03 0.24 0.04 o.o8 
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Samenvatting 

Dit proefschrift heeft zowel een conceptuele als een empirische bijdrage geleverd aan 

het academische werk over hoe sociale structuur alliantieformatie-processen in sociale 

netwerken beïnvloedt (zie Gulati, 1995a, 1998; Granovetter, 1992; Gulati, Gargiulo, 

1999; Walker, Kogut and Shan, 1997). Daarnaast heeft deze studie ook getracht 

conceptueel en empirisch bij te dragen aan de bestaande literatuur van sociale 

inbedding en van netwerk-positioneringstrategieën van bedrijven in alliantienetwerken 

-en in alliantieblokken in het bijzonder- en hun effect op innovativiteit (Rowley, 

Behrens and Krackhardt, 2ooo; Gulati, Nohria, Zaheer, 2ooo; Gargiulo, Benassi, 

2ooo; Coleman, 1988; Burt, 1992) onder veranderende technologische 

omstandigheden (Madhavan, Koka, Prescott, 1998; Bower, Christensen, 1995). Er is 

een kwantitatief onderzoek gedaan, gebaseerd op een uitgebreide literatuurstudie en op 

een empirische analyse van de CATI-databank in de micro-elektronica. 

Netwerkevolutie in alliantienetwerken is empirisch bestudeerd vanuit een longitudinaal 

perspectief en daarbij is het concept alliantieblokken of "technologiegedreven 

constellaties" (Gomes-Casseres, 1996) vanuit een sociaal netwerkperspectief (Nohria, 

1992; Gulati, 1998) bekeken. Er zijn sociale mechanismen geïdentificeerd die volgen 

uit sociale inbedding en uit het investeren in sociaal kapitaal (Gulati 1995a; Gulati, 

Gargiulo, 1999). Deze mechanismen veroorzaken bevorderende alsmede beperkende 

effecten van sociale inbedding in technologie-alliantieblokken en kunnen een 

netwerkdynamiek in gang zetten. Deze sociale mechanismen hebben dus zowel een 

bevorderend als een beperkend effect in de evolutie van alliantienetwerken, doordat ze 

het netwerk laten genereren en transformeren in alliantieblokken. Daarnaast heeft het 

evolutionaire netwerkperspectief laten zien dat alliantieblokken sociotechnische 

systemen zijn, waar alliantienetwerken co-evolueren met hun technologie en kunnen 

resulteren in alliantieblokken. 

Er is beschrijvend empirisch bewijs gevonden voor het bevorderende effect van sociale 

inbedding, door de sociale mechanismen "local search" en "replication of ties" die 

alliantieblokformatie veroorzaken empirisch aan te tonen. Meer specifiek: er is 

gebleken dat als het alliantienetwerk groter wordt, de waarschijnlijkheid dat 
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alliantieblokken gevormd worden toeneemt, omdat bedrijven hun bestaande relaties 

repliceren als ze nieuwe strategische allianties aangaan. 

Betreffende het beperkende effect van sociale inbedding in technologie-alliantieblokken 

dat voortkomt uit het sociale mechanisme "similarity" -dat op haar beurt actoren 

aantrekt en interactie kan veroorzaken- is gebleken, dat het repliceren van bestaande 

relaties in alliantieblokken er toe leidt dat groepsleden technologisch meer op elkaar 

gaan lijken. Dit kan uiteindelijk het leereffect negatief beïnvloeden en een staat van 

"over-embeddedness" creëren in het alliantieblok Wat het beperkende effect van 

inbedding betreft dat voortkomt uit het sociale mechanisme "relational inertia", is 

aangetoond dat er inderdaad sprake is van "loek-out" -effecten in technologie

alliantieblokken. Dit blijkt uit de bevinding, dat als het netwerk groeit, nieuwkomers in 

het netwerk zelf groepen vormen, omdat ze niet in bestaande groepen worden 

opgenomen, maar worden buitengesloten. 

Om het proces van het vormen van alliantieblokken te relateren aan innovativiteit van 

groepsleden en om strategische handelingen van actoren te kunnen verklaren in een 

dynamische context, zijn er benaderingen aangehaald in de literatuur bekend onder de 

termen "strategie behavioral view" (Kogut, 1988) en de "dynamic capabilities view" 

(Teece, Pisano, 1994). Dit betekent, dat alliantieblokken in de context zijn geplaatst van 

concurrentiemiddel om marktpositie te verbeteren. Deze alliantieblokken zijn dus 

vitale instrumenten om "dynamic capabilities" op te bouwen die kunnen bijdragen aan 

een superieure technologische prestatie, omdat deze meervoudig samenhangende 

allianties de behoefte van bedrijven kunnen complementeren in veranderende markten 

en technologische omgevingen. Door empirisch onderzoek zijn de specifieke 

kenmerken vastgelegd die alliantiegroepsleden onderscheiden van actoren die niet in 

een groep samenwerken en die dus uiteindelijk hun innovatieve vaardigheden kunnen 

beïnvloeden. Het blijkt, dat alliantiegroepsleden in vergelijking tot actoren die niet in 

een groep samenwerken, meer patenten aanvragen en meer directe relaties hebben in 

hun netwerk. Bovendien is gebleken dat alliantiegroepsleden in vergelijking met 

actoren die niet in een groep samenwerken, grote bedrijven zijn in termen van hun 

opbrengsten, R&D-intensief zijn en vaak een Aziatische achtergrond hebben. 

Er is een positieve relatie gevonden tussen innovativiteit en lid-zijn van een 

alliantiegroep. Dit impliceert dat groepsleden productiever zijn in hun gezamenlijke 

innovatieve activiteiten. Echter, uit de analyses is ook gebleken dat de voordelen die 
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verbonden zijn aan het opereren in een gesloten systeem zoals in een alliantieblok, op 

een bepaald moment kunnen omslaan in nadelen. Na verloop van tijd gaan de 

alliantiegroepsleden namelijk lijden onder zowel relationele als technologische "over

embeddedness", een fenomeen dat wordt veroorzaakt door relationele inertie en 

toenemende gelijkheid van bedrijven in deze alliantieblokken. 

In dit proefschrift is ook beschreven hoe technologische verandering de relatie 

beïnvloedt tussen de netwerkpositie van technologie-intensieve bedrijven in het 

alliantienetwerk en hun innovativiteit. Er is gebleken, dat het deel uit maken van een 

alliantiegroep onder cumulatieve technologische verandering waardevol is voor de 

innovativiteit van de betrokken bedrijven. Als innovatie dus bepaald wordt door een 

serie van onderling afhankelijke innovaties, dan hebben alliantiegroepsleden het 

voordeel deze innovaties te integreren, omdat ze samenwerken in een samenhangende 

groep. Op deze manier kunnen ze de onderliggende technologie verbeteren en 

uitbreiden (Tushman en Anderson, 1986) en hun vaardigheden op dit gebied 

exploiteren, omdat ze verbonden zijn met bedrijven die zich in hetzelfde 

technologiecluster bevinden. Dit zal uiteindelijk hun innovativiteit verbeteren. 

Bovendien is er empirisch aangetoond, dat als de variabele incrementele 

technologische verandering wordt opgenomen in het model, "over-embeddedness" zich 

in een latere fase manifesteert voor alliantiegroepsleden. Deze bevinding onderstreept 

de verwachting, dat deze specifieke technologische condities de voordelen van het 

onderdeel uitrnaken van een gesloten netwerk (alliantieblok) benadrukken en een 

positief effect hebben op innovativiteit van de betrokken bedrijven. 

Een opvallende bevinding was, dat alliantiegroepsleden niet alleen innovatief zijn als er 

een incrementele technologische verandering plaatsvindt, maar ook goed presteren als 

ze een ontwrichtende technologische verandering ondervinden. Dit geeft dus aan dat 

het gezamenlijk anticiperen van deze ontwrichtende verandering beter resultaat geeft, 

dan als men dit op een individuele basis zou moeten doen. Blijkbaar is de "trust-based 

govemance" in alliantiegroepen waardevol onder zowel cumulatieve als ontwrichtende 

technologische verandering. 

Actoren die zich niet in een alliantiegroep bevinden, zijn zoals verwacht minder 

innovatief onder incrementele technologische verandering, dan groepsleden. 
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Een andere opvallende bevinding was, dat -tegen onze verwachting in- actoren die 

zich niet in een alliantiegroep bevinden minder innovatief zijn dan groepsleden tijdens 

een ontwrichtende technologische verandering. Men verwacht dat ontwrichtende 

technologische verandering juist voordelig is voor actoren die niet in een alliantieblok 

opereren. Want in deze situatie zouden deze actoren, in tegenstelling tot groepsleden, 

juist flexibel kunnen manoevreren om gebruik te maken van nieuwe technologische 

kansen, omdat ze hierin niet belemmerd zouden worden door relationele inertie. 

Deze bevindingen hebben implicaties voor de argumenten met betrekking tot "over

embeddedness", in die zin, dat de hypothesen de suggestie wekken, dat deze situatie 

van "over-embeddedness" eerder ontstaat voor alliantiegroepsleden tijdens 

ontwrichtende technologische verandering, omdat rigiditeit en inertie eerder 

geëffectueerd zouden kunnen worden in deze situatie. Echter, de bevindingen laten het 

tegendeel zien, omdat er is aangetoond, dat alliantiegroepsleden juist innovatief goed 

presteren tijdens ontwrichtende technologische verandering. 
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Summary 

This thesis has made a conceptual as wellas an empirica! contribution to the academie 

work regarding social structure and its effect on alliance formation patterns in social 

networks (see, e.g. Gulati, 1995a, 1998; Granovetter, 1992; Gulati, Gargiulo, 1999; 

Walker, Kogut and Shan, 1997). Moreover, this study intended to contribute 

conceptually as well as empirically to the current body of literature on social 

embeddedness and network positioning strategies of firms in alliance networks -in 

alliance blocks in particular- and their effect on innovative performance (e.g., Rowley, 

Behrens and Krackhardt, 2ooo; Gulati, Nohria, Zaheer, 2ooo; Gargiulo, Benassi, 

2ooo; Coleman, 1988; Burt, 1992) under changing technological conditions 

(Madhavan, Koka, Prescott, 1998; Bower, Christensen, 1995). We have conducted a 

quantitative research project based on an extensive literature study and on an empirica! 

analysis of the CATI alliance database in the microelectronics industry. 

We have empirically stuclied network evolution in inter-organizational networks in a 

high-tech industry from a longitudinal perspective and we have further developed the 

concept of alliance blocks or "technology driven constellations" (Gomes-Casseres, 

1996) by adopting a social network perspective (e.g., Nohria, 1992; Gulati, 1998). We 

identified the social mechanisms that follow from embeddedness and from investing in 

social capital (Gulati, 1995a; Gulati, Gargiulo, 1999). These social mechanisms cause 

enabling and constraining effects of embeddedness in technology alliance blocks and 

induce network dynamics. They have an enabling effect as well as a constraining effect 

in the evolution of alliance blocks and inter-organizational networks, as they cause the 

network to self-generate and self-transform. The network evolutionary perspective 

showed us that alliance blocks are sodo-technical systems, where inter-organizational 

networks co-evolve with their technologies and can result in alliance blocks. 

We found descriptive empirica! evidence for the enabling effect of embeddedness in 

technology alliance blocks, as we were able to empirically point at the social 

mechanisms local search and replication of ties that cause the formation of alliance 

blocks. More specifically, we found that as the size of the alliance network increases, 
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the likelihoed of alliance hlock formation increases as firms replicate their ties within 

the subgroup as they continue to engage in new relationships over time. 

Conceming the eenstraining effect of embeddedness in technology alliance blocks that 

follows from the social mechanism similarity that breeds attraction and causes 

interaction, we found descriptive empirica! evidence that through the repHeation of 

their existing ties in alliance blocks, alliance block memhers tend to hecome more 

similar over time. This can lead to decreasing leaming effects and even cause a state of 

over-embeddedness. Conceming the eenstraining role of embeddedness that follows 

from the social mechanism relational inertia, we found descriptive evidence for lock-out 

effects. We found that in a growing network, newcomers form groups among 

themselves as they are not absorbed and hence locked out of established groups. 

To explore the formation of alliance blocks in relation to innovative performance, we 

address the strategie behavioral (Kogut, 1988) and dynamic capabilities (Teece, Pisano, 

1994) approach to explain the strategie moves of firms in dynamic context. This means, 

we have placed collective collahorative agreements, like alliance blocks, in the context of 

competitive rivalry to enhance market power. These multiple strategie alliances are vital 

instruments to develop dynamic capabilities and to attribute to superior technologkal 

performance, as these alliances act as vehicles to complement the firm's needs in 

changing markets and technological environments. To gain more insight in the 

characteristics of alliance block members, we have empirically stuclied the specific 

attributes that distinguish them from non-alliance hlock memhers and which can 

influence their innovative capability. We revealed that alliance hlock memhers -

compared to their non-hlock counterparts- apply for more patents and have more 

direct ties to other actors in the network. Furthermore, alliance hlock memhers are 

large firms in terms of their revenues; they are R&D intensive and often have an Asian 

background in comparison to non-alliance block members. 

We found a positive relation for alliance hlock memhership and innovative 

performance. This implies that alliance block memhers are more productive in their 

joint innovative efforts. However, as we have seen in our analyses, there is a limit to the 

advantage of eperating in a closed social system like an alliance hlock. Over time those 

alliance block memhers start to suffer from relational and technologkal over

embeddedness, caused by relational inertia and the increasing similarity of firms 

within the alliance hlocks. 
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In this thesis we also address the moderating effect of the degree of technological 

change on network positioning strategies and innovative performance of technology

based firms. We found that pursuing a block memhership strategy under cumulative 

technological change is valuable for innovative performance. When innovation depends 

on a series of interdependent innovations, alliance block memhers can integrate these 

innovations within alliance blocks. In this way these firms can enhance and extend the 

underlying sustaining technology (Tushman and Anderson, 1986) and exploit their 

existing capabilities as they are linked up with firms in their own technology cluster to 

improve their innovative performance. Furthermore, we found evidence that the point 

of over-embeddedness we established earlier manifests itself in a later phase for 

alliance block members, if we include the variabie in eremental technological change in 

our model. This supports our expectation that these specific technological conditions 

foster the virtues of dosure and block memhership as they have a positive impact on 

innovative performance. 

A striking finding was that block memhers do not only perform well under cumulative 

change, but also under disruptive change. This means that anticipating this disruptive 

change in a group works out better than doing this on an individual basis. Apparently, 

the trust-based gevernanee we find in alliance blocks is not only beneficia! under 

conditions of cumulative change, like we found, it is also beneficia! under turbulent 

technological changes. 

We found that non-block memhers have a low innovative performance under 

cumulative technological change like we expected. Another striking was that -contrary 

to our expectations- non-alliance block memhers do not perform well in a disruptive 

and turbulent technological environment. We expected that disruptive change would be 

favourable for non-alliance block members. Under those circumstances, they could 

flexibly manoeuvre into new technological opportunities, without facing the inertia that 

block memhers would have to face. 

These findings also have implications regarding our arguments on over-embeddedness, 

in the sense that our hypotheses suggest that in case of disruptive change the 

eenstraining effects of embeddedness will surface earlier for block members, as rigidity 

and inertial effects would be effectuated earlier in this situation. Again, we could not 

find evidence for this, because our results indicated that alliance block memhers 

perform well under disruptive change. 
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1. Als het alliantienetwerk groter wordt, is alliantiegroepsvorming 

waarschijnlijker (dit proefschrift, hoofdstuk 3) 

2. Als bedrijven hun bestaande contacten in de groep repliceren, leidt 

dit er toe, dat hun technologieprofielen meer op elkaar gaan lijken 

(dit proefschrift, hoofdstuk 4) 

3· Als het netwerk groter wordt, zullen de leden van een alliantiegroep 

nieuwkomers in het netwerk buitensluiten (dit proefschrift, 

hoofdstuk 4) 

4· Bedrijven in een alliantiegroep zijn innovatiever dan bedrijven die 

zich niet in een dergelijke groep bevinden (dit proefschrift, 

hoofdstuk 6) 

5· De relatie tussen het opereren in een alliantiegroep en innovativiteit 

is kromlijnig (dit proefschrift, hoofdstuk 6) 

6. Als technologische verandering cumulatief is, dan zijn alliantie

groepsleden innovatiever dan bedrijven die zich niet in een 

dergelijke groep bevinden (dit proefschrift, hoofdstuk 7) 

7· Sociale inbedding kan stimulerende maar tegelijkertijd ook 

beperkende effecten hebben in het vormen van alliantiegroepen 

(dit proefschrift, hoofdstuk 8) 

8. De reis is vaak inspirerender dan de bestemming 

9· Met mijn positivistische onderzoeksinstelling geloof ik nog steeds 

in sprookjes 

Io.Recessie of niet; toch liever een Gucci-jurkje dan een Gucci-aandeel 

(reactie op J. Rozen broek, Elle, februari 2003) 
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n. Blijkbaar is het faalpercentage van allianties in de politiek net zo 

hoog als in het bedrijfsleven 

12. De interactie tussen wetenschap en het bedrijfsleven wordt door 

beide kampen als erg belangrijk erkend; in de praktijk spreken zij 

echter een zo verschillende taal dat ze elkaar niet eens willen 

begrijpen 

13. De reden waarom we twee oren en één mond hebben gekregen, is 

om minder te praten en meer te luisteren (Zeno, 3000 v.Chr.) 

14.Als kennis macht is, hoe kan het dan, dat een wereldmacht met 

weinig kennis van zaken een oorlog begint 

15. Als je je stem alleen maar kunt laten horen door een politicus te 

vermoorden, dan heb je niet goed begrepen wat een democratie 

eigenlijk inhoudt 

16.Door de werkelijkheid die binnen en buiten ons bestaat in 

overeenstemming te brengen en te ordenen, leggen we wetten op 

aan de natuur, waaraan ze in feite niet is onderworpen (M. Dekkers, 

Filosofie Magazine, julifaugustus 2003) 

17. Grote problemen kan men het beste oplossen als ze nog klein zijn 

18. Onder onze organisatiekundigen wordt vaak schande gesproken 

over het doen van performance-onderzoek, terwijl het juist hun taak 

is om organisaties beter te maken 

19.Er komt een moment (het juiste moment) dat zelfs voor 

perfectionisten (tot hun eigen verbazing) het werk klaar is 



NETWORK DYNAMICS AND INNOVATION 
The Effects of Social Embeddedness in Technology Alliance Blocks 

The purpose of this thesis is to study the dynamics of technology
based alliance networks from a longitudinal perspective. 
Furthermore, we address the relation between alliance block mem
hership and innovative performance in a changing technological 
environment. This thesis adopts the social network perspective to 
describe the dual role of social structure in alliance network forma
tion and in the alliance block formation process in particular. This 
dual role manifests itself in the enabling and constraining effects of 
embeddedness, which cause the network to self-generate, self-trans
form and self-reinforce in alliance blocks. Empirica! research is 
directed towards establishing some of the social mechanisms that 
cause the enabling and constraining effects of embeddedness in the 
worldwide microelectronics industry. By means of empirica! eviden
ce we furthermore describe the moderating effect of turbulence in 
the technological environment on the actors' network position and 
their innovative performance in this industry. 




