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Resumé 

 

Most of the literature primarily relied on economic or financial explanations to study M&A decisions 

of firms, but failed to take into account relational drivers. This study contends that the social context 

surrounding an organization may significantly influence the opportunity set it perceives for  

acquisitions. By assuming a dyadic perspective, the thesis focuses on the effects of the network of 

strategic alliances on subsequent M&A decisions. The empirical analysis considers data from the US 

semiconductor industry during the period 2003-2007. It finds that the closer two firms are in the 

network, the higher the probability that they will engage in a merger or acquisition. Consistently with 

previous researches, it is highlighted that R&D, manufacturing, and technology transfer agreements 

have the highest potential for transforming a direct alliance in a subsequent acquisition. However, 

when considering the effect operating through indirect links, all the typologies of alliances become 

relevant. Furthermore, the results show that the likelihood of an M&A increases if the two firms are 

centrally located within the network, if they have dissimilar sizes, if they experienced more 

acquisitions in the past, and if they are competing in close product and geographical markets. Finally, 

the thesis finds no evidence of a significant relationship between the probability of a merger and the 

technological proximity of two companies. 
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1. Introduction 

 

 

Much of the literature on mergers and acquisitions traditionally focused on the motives of these 

transactions. The most common arguments involve transaction costs theory, the seek for synergies or 

market power, industry shocks, agency problems between managers and shareholders, and 

management’s hubris. 

This work shifts the question from “why firms acquire” towards an “who acquires whom” 

framework. In doing so it leaves a single-firm focus and assumes a dyadic perspective. 

The analysis is aimed at discerning between two contrasting views of the firm. An atomistic view 

assumes that firms are atomistic players operating in a system where information is freely available 

and equally accessible to all. In this context opportunities for M&As are exogenously presented and 

firms’ selection of target is based just on considerations on strategic, economic, or technological 

interdependence. It follows that acquirers are able to select the optimum among the available targets. 

Instead, a relational view observes that firms are deeply embedded in a system of social and 

economic relations that are likely to influence their behaviour (Gulati, 1995, 1998, and 1999; Uzzi, 

1996). Within this framework firms’ interdependencies and mutual economic advantage are 

necessary but non-sufficient conditions for an M&A. A sign of this is that not every possible dyad of 

companies that show significant interdependencies actually engage in an M&A. 

Assuming a relational perspective, the hypotheses developed in this thesis contend that M&As do not 

occur in isolation from their social context. Instead, the opportunity set perceived by firms active in 

the market for corporate control is affected in important ways by their bundle of social relations. 

Firms are interconnected among them through a great variety of economic and social relationships, 

each of which can form the basis for a social network. These include client-supplier relationships, 
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trade association memberships, relationships among individual employees, interlocking directorates, 

and prior strategic alliances (Gulati, 1998). Some of these connections may influence acquisitions. 

For example, some researchers studied the effects produced by board interlocks (e.g. Haunschild, 

1993; D’Aveni and Kesner, 1993; Cai and Sevilir, 2012). 

This study focuses on strategic alliances. Two characteristics of partnerships make them the preferred 

inter-firm link for analyzing the acquisition patterns. First, there are good reasons to believe that the 

information that flows through the alliances’ network may be relevant for M&A decisions as well. 

Second, partnerships are (imperfect) strategic substitutes for acquisitions. These two aspects will 

form the basis for two contrasting hypotheses that are central to this thesis. 

Moreover, the analysis is centred on a single industry. Accordingly, the social network is further 

limited to intra-industry alliances, leaving apart collaborations that involved partners of different 

sectors. 

Two distinct and contrasting hypotheses concerning the effect of the alliances’ network on M&A 

decisions are developed and tested. First, it might be that proximity within the network structure 

increases the probability that two firms will engage in a merger or acquisition. This hypothesis builds 

its motivation on the informational advantages provided by network proximity. This hypothesis is 

further disentangled by testing whether some specific types of alliances may actually drive this 

effect. Second, it might be instead that two firms that are closer in the network have lower 

probabilities of merging compared to more distant or disconnected firms. This second hypothesis 

draws its argumentation on the literature that conceived M&As and alliances as substitute inter-firm 

governance modes. 

In this context the atomistic view represents the null hypothesis of the model: i.e. it contends that 

social distance exerts no role on the probability that a dyad will engage in an M&A. 

Some authors illustrated that an high level of network embeddedness is associated with prestige and 

perceived trust (Gulati, 1998 and 1999; Ahuja et al., 2009). Therefore, the model also considers 
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whether firms’ centrality within the network structure has its own effect on the likelihood of a 

merger. 

The study also investigates whether other dyads’ features affect the M&A decisions. These aspects 

include asymmetry in firms’ size, geographic and technological proximity, market relatedness, past 

acquisition experience, availability of cash, and level of debt.  

The empirical analysis focuses on the US semiconductor industry during the period 2003 - 2007. This 

sector was selected because it is a knowledge-intensive sector characterized by an high number of 

inter-firm collaborations and by an active market for corporate acquisitions. The period of analysis 

was chosen in order to exclude data from the post-2008 financial crisis and its effects on the M&A 

market. 

 

The rest of this study is organized as follows. Section 2 introduces the main hypotheses that will be 

tested. Section 3 presents the theory supporting these predictions. Section 4 describes the data 

collection process and the sample obtained. Section 5 gives an overview of the semiconductor 

industry during the period under study. Section 6 develops the model and illustrates the variables for 

the empirical analysis. Section 7 describes the estimation technique that was adopted. Section 8 

presents the main results and discusses their implications. Section 9 shows additional model 

specifications to test the robustness of the results. Section 10 discusses the main limitations of this 

study and proposes some areas for further research. Section 11 concludes and highlights some final 

remarks. 
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2. Hypothesis 

 

 

This section will introduce two competing hypotheses on the effects of the alliances’ network on the 

M&A decisions. The first hypothesis was named informational advantage view and is further 

specified in two propositions. The second hypothesis is called substitution effect view. 

 

 

Hypothesis 1: Informational advantage view. 

 

M&As are very complex events in a firm’s life, and may easily turn into a failure if not well 

managed. Their success depends upon several different factors, such as the characteristics of the 

acquirer, those of the target, and the features of their combination. 

Target specific information such as internal strengths, weaknesses, knowledge base, business 

practices, know-how and culture can help the acquirer in evaluating the target’s resources and  the 

realizable benefits of the M&A. 

The failure to rightly evaluate these characteristics can easily lead managers to formulate wrong 

expectations about the M&A outcomes and result in a value-decreasing operation (Chatterjee et al., 

1992). 

For example, Cartwright and Cooper (1993) report that in a survey of more than 200 chief executives 

the “ability to integrate the new company” was classified as the most important factor for M&A 

success. Also, it was rated much higher than strategic and financial factors. 

In general, markets have much less information concerning a firm’s intangible and knowledge-

related assets than about its physical capital. Indeed, while the latter is adequately represented in 

financial statements, knowledge (particularly when embodied in people) is under-represented in 

publicly available information. “It is almost as if balance sheets are provided for some industries but 
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not for others (since the primary assets of knowledge-intensive industries are systematically 

excluded)” (Coff, 1999, p.146). 

The main issue is that several of the qualitative aspects of a target can hardly be measured and 

observed from the external. This is due to the tacit and contextual nature of knowledge that resides in 

individual employees’ mind, organizational routines and processes. 

Coff (1999) identifies three different kinds of uncertainty about the target’s knowledge-related assets: 

uncertainty regarding the quality of assets, since these may include considerable tacit elements; 

uncertainty about what can be transferred, since differently from tangible assets the transfer of 

knowledge and human capital is much less predictable (for example, an acquisition may break 

implicit contracts (Walsh and Ellwood, 1991) and cause a voluntary turnover of key employees, such 

as talented scientists or managers); uncertainty about the prospects for synergy, since the combined 

capabilities cannot be observed a priori. 

These problems are likely to be exacerbated in knowledge-intensive sectors where knowledge 

represents the main asset of a firm (Coff, 1999; Zaheer et al., 2010). 

Pre-acquisition due diligence is not a valid solution to this problem, since self-interested sellers and 

their agents may misrepresent the true value of their firm. Moreover, if knowledge is tacit there may 

be simply no way to convey it in the time limits of an M&A transaction (Coff, 1999; Zaheer et al., 

2010). 

It follows that in knowledge-intensive sectors, the market for corporate acquisitions is likely to suffer 

for information asymmetry between the acquirer and the target. This inefficiency may cause an ex-

ante adverse selection problem (Balakrishnan and Koza, 1993; Coff, 1999) and ex-post poor post-

acquisition integration (Hennart and Reddy, 1997; Zaheer et al., 2010). 

Coff (1999) contends that in these circumstances buyers cope with uncertainty by adopting different 

strategies, such as: offering lower bid premia; using contingent (non-cash) forms of payment; and 

seeking better information for the target, which results in longer negotiations. 
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This author however does not consider that information asymmetry may first of all affect the 

selection of the target firm. In other words, bidder may prefer to choose targets for which the 

informational problems are less severe. 

 

Prior interaction experience with potential targets in alliances may offer a valuable mechanism 

through which information on the intrinsic characteristics of targets can be transmitted. Indeed, 

partnerships allow firms to share and combine their resources and capabilities and enable them to 

learn from each other. Thus, by exposing companies to internal processes of partners, alliances 

increase firms’ awareness of targets’ value in tacit resources and capabilities (Gulati, 1998 and 1999; 

Porrini, 2004; Reuer et al., 2008; Zaheer et al., 2010; Yang et al., 2011). 

Thanks to these links a company can obtain precious insights about elements such as the knowledge 

base, internal processes, routines, and cultures of another firm. 

The underlying logic is that alliances facilitate the creation of inter-personal links that, on the other 

hand, facilitate the transmission of tacit knowledge. This mechanism may operate directly – i.e. firms 

have access to information about others with whom they have a partnership – but also indirectly. 

Indeed, a company embedded in a network may have access to information about a potential target – 

even though it is not directly linked to it – by asking to other players in the network. 

The potential for information exchange through the network decreases as the distance between the 

two focal firms increases, and it is maximal when the social distance is equal to one – i.e. the two 

firms are partners in an alliance. This is a reasonable assumption given the costs associated to 

indirect information access (Gulati, 1995). For example, Singh (2005) provides evidence of this 

knowledge diffusion pattern in the context of collaborative networks among individuals. 

This line of reasoning implies that a bidder will be more eager ceteris paribus to select a target that is 

closer in the network of alliances, because more information are available about it than about more 

distant firms. Thus, by selecting a closer firm the acquirer attempts to reduce the information 

asymmetry and its associated risk. 
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In addition to the risk-reduction motive, there may be another effect that can cause the firms’ 

tendency to acquire targets closer to them in the network. Indeed, the information transmission 

channels of the network may also facilitate the discovery of favourable deals at the right time. A firm 

embedded in a network is better positioned to take advantage of acquisition opportunities (such as the 

development of promising new technologies or the discovery of an undervalued target) that may arise 

in its immediate surroundings. 

For example, Duysters and de Man (2003) describe the “radar function” of alliances which enables 

firms to scan their surrounding environment in search for new technologies. This same logic may be 

applied more generally to the context of M&A opportunities. 

The scanning potential of the network may be illustrated through the words of a manager interviewed 

by Gulati (1999): “No matter how much effort you expend in market intelligence efforts, you can 

never know about all the firms that are out there… If you step back and look at the entire industry, 

it’s becoming like a spider’s web, where we all learn something about each other through the 

network.” (Gulati, 1999, p.402). 

 

To sum up, proximity in the network of alliances may both mitigate the information asymmetry 

between acquirers and targets that may arise in knowledge-intensive industries, and be a channel 

through which information about acquisition opportunities can flow. These two effects are the 

underlying logic in support of the informational advantage hypothesis: 

 

Hypothesis 1.A – Informational advantage effect: The closer are firms in the network of prior 

alliances, the higher the probability that they will engage in a merger or in an acquisition. 
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Given the heterogeneity in the types of alliances, it is straightforward to question which kind of 

alliances really drive the effect described in hypothesis 1.A. 

Alliances may be distinguished empirically according to their scope: such as R&D, marketing, 

manufacturing, technology transfer, supply agreement, licensing, etc. 

Some researchers illustrated that not all typologies of collaborations are expected to have the same 

potential for knowledge exchange and learning (Anand and Khanna, 2000a and 2000b; Porrini, 2004; 

Lin et al., 2009; Zaheer et al., 2010; Yang et al., 2011). As will be discussed in detail in section 3, 

some alliances – such as R&D, marketing, manufacturing, and technology transfer agreements – 

require close and continuous interaction which better exposes firms to partners’ tacit knowledge base 

and engender more trust between the parties. It follows that such partnerships will be more powerful 

knowledge transmission channels and are better suited for understanding intrinsic characteristics of 

targets. 

Given this argumentation, it is predicted that this kinds of alliances are the actual drivers of the 

informational advantage effect described in the previous hypothesis. On the contrary, other types of 

partnerships that have less need for intensive interaction should have less power as devices for 

reducing the informational asymmetry. The literature includes among this second kinds of 

collaborations licensing agreements (Anand et al., 2000a; Porrini, 2004; Lin et al., 2009; Zaheer et 

al., 2010; Yang et al., 2011), supply alliances (Lin et al., 2009; Zaheer et al., 2010), equity only 

partnerships (Zaheer et al., 2010), and other less specific types of contracts (Lin et al., 2009). 

 

This prediction drawn from the literature underlies hypothesis 1.B: 

 

Hypothesis 1.B – Informational advantage effect drivers: The effect predicted in hypothesis 1.A will 

be more pronounced in the network defined by alliances that require close and continuous 
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interaction between parties (according to the literature, they are: R&D, marketing
1
, manufacturing, 

and technology transfer agreements). 

 

 

Hypothesis 2: Substitution effect view. 

 

There is also an alternative and opposite effect that could influence the M&A decision of a firm – 

namely the substitution effect. 

The underlying logic is that alliances can be considered substitutes to acquisitions as a way to get 

access to other firms’ assets (Williamson, 1991; Besanko et al., 2000). It follows that it might be 

superfluous for a firm embedded in a network to acquire other players in its surroundings. Moreover, 

through a partnership a company can gain access just to the resources that are actually needed (some 

authors call this advantage “cherry picking”), while excluding other unnecessary assets. Contrarily, 

acquisitions do not allow to disentangle desirable assets from unwanted or undesirable ones (so 

called “indigestible” assets) (Hennart and Reddy, 1997; de Man and Duysters, 2005). Therefore, not 

only acquiring a partner might be superfluous, but it could also be harmful. 

Under this view, the presence of a network will actually decrease the probability that an acquirer will 

select a close target. 

It is conceivable that this negative effect could operate when the social distance is equal to one (i.e. a 

firm is less likely to acquire a direct partner since it has already access to some of its assets). 

However, it might also operate for indirect relationships. For example, Lin et al. (2009)
2
 contend that 

in a developed institutional setting (such as USA) a company occupying a central position in the 

network is less likely to undertake an acquisition. This is because its position enables smooth 

                                                             
1 Some researchers do not include marketing agreements among the “strong” types of collaborations (i.e. those that require 
close and continuous interaction). Accordingly, in section 9 a different model will be tested by excluding this kind of 
alliances.  
2 This study will be presented in more detail in the next section. 
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collaboration with other potential partners and minimizes cooperation costs when there is a resource 

need. Therefore it has less stimuli to acquire. 

The hypothesis developed by Lin et al. (2009) may be applied to the dyadic framework of this thesis 

by predicting that an acquirer could be less prone to select a target to which it is indirectly connected: 

A firm willing to have access to some assets of an indirect partner, may find it less costly to be 

referenced by their common partner and sign a direct alliance with the other firm. For example, 

Gulati (1995) demonstrates that firms closer in the network have a higher probability of signing an 

alliance. Moreover, partnerships engender trust among connected firms, which in turn reduces the 

transaction costs associated with the creation of a new alliance (Gulati, 1995, 1998 and 1999). 

If the specific asset needed from an indirect partner concerns knowledge or some specific 

capabilities, an additional possibility arises. Let say that firm A needs to gain access to some know-

how possessed by C, and firm A is connected to B while B to C. Since alliances allow firms to learn 

from their partners (Anand and Khanna, 2000a), through time B may have learnt the needed 

capabilities from C. It follows that eventually A can directly obtain them from B. This also reduces 

the incentives of the focal firm to acquire (or sign a direct alliance with) the third one. 

Given the decreasing value of indirect referrals and of knowledge transmission, also the indirect 

effect linked with the substitution effect – as in the case of hypothesis 1 – is expected to decrease its 

potential as the dyad is further apart in the network. 

 

In conclusion, this subsection illustrated that acquisitions and alliances could be considered 

competing events. In this case we should expect that the proximity of two firms in the network 

actually decreases the likelihood that they will undertake an M&A. This is summarized in hypothesis 

2. 

 

Hypothesis 2 – Substitution effect: The closer are firms in the network of prior alliances, the lower 

the probability that they will engage in a merger or in an acquisition. 
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3. Theory 

 

 

This section illustrates the theories supporting the null hypothesis of this research (i.e. the atomistic 

assumption) and the hypotheses developed in the previous section. It is organized in four subsection: 

the first deals with the null hypothesis, and the others concern respectively hypothesis 1.A, 1.B, and 

2. 

 

 

Atomistic view. 

 

The hypotheses described in the previous section took explicitly into consideration the social network 

in which firms are embedded. Both the informational advantage effect and the substitution effect 

speculate that the social relations – as represented by strategic alliances – have an effect on 

subsequent M&A decisions. Therefore, the null hypothesis is that the network of prior alliances plays 

no role in determining which dyads have a higher probability of merging. 

This null hypothesis has been implicitly assumed by most of the literature on M&As which relied on 

economic or financial explanations to study the acquisition decisions, but failed to take into account 

relational drivers. This tradition tended to consider firms as atomistic entities operating in an 

environment where information is freely accessible and equally available to all, and where 

opportunities for M&As are exogenously presented. Firms in such a context are rational agents that 

are completely aware of the strategic interdependence among other firms and systematically identify 

counterparts through whom they can resolve those interdependencies (Gulati, 1995). 

 

The atomistic view was implicit in several studies that tried to illustrate which factors affect the 

probability that a firm acquires (Blonigen and Tayolor, 2000; Lehto and Lehtoranta, 2004 and 2006; 
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Luypaert et al., 2006), or is acquired (Dietrich and Sorenson, 1984; Palepu, 1986; Barnes, 1999; 

Powell, 2001; Lehto and Lehtoranta, 2004 and 2006). These models generally specify the probability 

of an M&A as a function of some observable firm’s (financial) characteristics and of other industry 

or market variables. Instead, more qualitative characteristics are usually assumed to be immeasurable 

and are thus included in the error term of the models. 

 

Luypaert et al. (2006) reviewed and tested several of the most prominent hypotheses predicted by the 

M&A literature. Their most general result shows that firm’s intangible assets, size, and debt ratio 

positively influence the decision to grow through M&As. Conversely, the portion of bank loans in 

the total debt and ownership concentration negatively affect the acquisition probability. Overall, they 

interpret these results as a sign that firms with substantial intangible capital can reap grater synergy 

benefits through the transfer of knowledge to takeover targets. Also, firm size positively affects the 

probability of acquiring mainly because large firms usually have the financial resources needed to 

acquire other companies. Furthermore, they argue that the desire to maintain control over the 

company limits a firm’s external growth options. 

They also investigate whether takeovers could be driven by managers’ private benefits (Jensen, 

1986). However, they find no evidence of this effect. 

Moreover, they show that M&A decisions are significantly related to industry characteristics. In 

particular, these transactions are more likely in industries where incumbents are operating at a 

relatively low scale, in less concentrated industries, or where there has been a recent deregulation. 

Finally, they noticed different results by considering separately low- and high-growth industries. For 

example, in low-growth sectors leverage, industry concentration and the scale of incumbents are no 

longer significant, while there is evidence that in these industries GDP growth negatively influences 

the M&A decision. On the other hand, in high-growth sectors the effect of the debt ratio becomes 

negative, while ownership concentration and deregulation have no effect. 
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Blonigen and Taylor (2000) contributes to this topic by providing evidence of a strong negative 

correlation between R&D intensity of a firm and its acquisition activity. More specifically, they 

found that not only are low R&D-intensive companies more likely to acquire compared to others, but 

also that over time a firm is more likely to engage in acquisitions during periods of lower R&D 

intensity. Their finding implies that there is a trade-off between companies’ decision to grow 

internally or externally. 

Another study was performed by Lehto and Lehtoranta (2004). These authors analyse a dataset of 

Finnish firms and try to find out whether the likelihood that a firm acquires or is acquired is 

influenced by its investments in R&D. They find that an high level of R&D, given the firm size, 

increases the probability of becoming both an acquirer and a target (contrarily to what was found by 

Blonigen and Taylor, 2000). On the one hand, a firm with an high level of R&D is better able to 

absorb another firm’s knowledge: this increases the incentives to acquire. On the other hand, R&D 

investments increase a company’s attractiveness as a target for an acquisition. 

Lehto and Lehtoranta (2006) complement their previous study by testing whether the likelihood of an 

acquisition is affected by the possession of innovations. The authors notice two different effects in 

processing industries (e.g. manufacturing of food and beverages, textiles, oil and chemicals, plastic, 

etc.) and non-processing sectors. Given the high fixed costs in the processing industries, all the 

companies can be considered as incumbents. In such settings, it is typical that an efficient firm that 

possesses a process innovation buys an inefficient competitor. Accordingly, in processing industries 

an innovative company is more likely to acquire another firm and less likely to become a target. 

On the other hand, in non-processing industries an innovation in a firm’s possession positively 

affects the probability that it is acquired. Typically, such a company is purchased by others whose 

relative advantage is in the large-scale production and marketing or in commercialization. 
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Another stream of research used logit or probit regression analysis to examine public companies’ 

features that likely make them takeover targets (Dietrich and Sorenson, 1984; Palepu, 1986; Barnes, 

1999; Powell, 2001).  

Generally, the hypotheses tested in these studies are: 

1. Inefficient management hypothesis – Companies with inefficient management are likely to 

become takeover targets. 

2. Growth-resource mismatch hypothesis – Companies with a mismatch between the financial 

resources at their disposal and their growth are likely targets. 

3. Size hypothesis –  Large firms are less likely to be acquired. 

4. Undervaluation hypothesis –  Companies whose market values are low with respect to their 

book values are likely takeover targets. 

5. Price-earnings hypothesis – Companies with low price-earnings ratios are likely acquisition 

targets. 

6. Industry disturbance hypothesis – Firms that are in “turbulent” industries are likely takeover 

targets. 

The variables considered in these models include firms’ financial data such as: price-earnings ratio; 

profit margin; leverage; dividends-earnings ratio; capital expenditure-total assets ratio; asset 

turnover; current ratio; size; trading volume; etc. 

Even though some of these variables are statistically significant, these statistical models have low 

predictive power and are not able to outperform the stock market in predicting an M&A. 

 

One possible critic to these studies is that they fail to consider that relational drivers may 

significantly affect firms’ behaviour. The atomistic view implicitly assumes that firms are rational 

players whose opportunity set for M&A decisions coincides with the totality of firms in an industry. 

Given this broad set of options, the acquirer then selects the optimum: i.e. the firm that enables the 

maximization of value. 
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Contrarily, this work contends that companies are bounded rational players, whose opportunity set is 

significantly constrained by their social context. Indeed, the economic literature has increasingly 

recognized that firms are deeply embedded in networks of social and economic relations which may 

considerably influence their behaviour (Uzzi, 1996). 

The inadequacy of the atomistic view should be evident when considering that not all possible 

opportunities for sharing interdependence across players actually materialize (Gulati, 1995) as 

mergers or acquisitions. This limitation is clearly illustrated by Palepu’s comment to his model: “[…] 

while the model correctly identifies a high percentage of actual targets, it erroneously predicts a 

large number of non-targets as targets.” (Palepu, 1986, p.5). 

By assuming a relational view of the firm, this thesis attempts at overcoming these limitations and 

tries to improve the understanding of M&A decisions. 

 

 

Informational advantage view. 

 

The first hypothesis contends that alliances can be a powerful mechanism for knowledge-

transmission. This, on the one hand may help reducing the information asymmetry between the 

acquirer and the target, and on the other hand may channel first-hand information about M&A 

opportunities. 

 

The informational advantage provided by the network should be maximal when the social distance is 

equal to one (i.e. the two firms are partners in an alliance). 

Some authors questioned whether M&As involving firms that had prior alliances have some 

systematic peculiarities. 

Reuer and Ragozzino (2008) studied how the existence of a prior collaboration between two firms 

affected the choice of the means of payment for a subsequent M&A. In particular, they focused on 
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the choice between cash and stock payments. They argue that stock payment is the preferred choice 

when the value of the target is uncertain. Indeed, it enables the acquirer to share the risk with the 

target since the value of the merged entity’s equity, and hence the payment, will be linked to the 

target’s performance. The authors found empirical evidence that an M&A between prior partners of 

an alliance tend to use more cash as a means of payment with respect to merging firms without prior 

collaborative relations. They interpret this result as a symptom of the fact that alliances can 

significantly reduce the information asymmetry between acquirer and target. 

Other researchers questioned whether M&As between previously allied firms perform better  than 

other transactions. The underlying logic is that alliances provide firms with “experiential capital” 

about the partner and can increase the merging firms’ awareness of their compatibility or about 

potential problem areas. Thus, they are less likely to experiment the post-acquisition problems that 

are detrimental to value creation (Porrini, 2004). 

Also, a prior alliance can build mutual trust between the participants. This in turn helps in reducing 

negotiation costs and facilitates knowledge exchange and absorption (Zaheer et al., 2010). For 

example, Tsai and Ghoshal (1998) find evidence of a positive relation between social interaction, 

trust and level of knowledge sharing in the context of business units of a large multinational firm. 

Finally, collaborations may create a sense of belonging among the acquired managers and scientists 

which may prevent them from leaving the firm after the acquisition (Zaheer et al., 2010). 

Porrini (2004) finds empirical evidence showing that an acquirer’s previous alliance with a target 

correlates positively with acquisition performance. She argues that an acquirer’s alliance with a 

prospective target can be beneficial because target-specific information and experience can favour a 

better selection and valuation of the target and facilitate post-acquisition integration. 

Using a different sample and performance measure, Zaheer et al. (2010) find no evidence of this 

effect under general conditions. However, the authors also show that in circumstances of exacerbated 

informational asymmetry, prior alliances with acquisition targets produce superior acquisition 

performance. Such conditions are identified in M&As that involve firms of different countries. 
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Indeed, a cross-country operation is likely to be affected by lack of understanding of the local culture, 

society, institutions, business practices, and success factors. This setting makes the informational 

advantage provided by alliances more valuable. 

Notwithstanding the contrast in the empirical results both studies point to the value-increasing 

potentials of prior alliances, which enable to reduce the informational inefficiency of the M&A 

market. 

Overall this literature provides supportive reasons explaining why an acquirer should have a 

preference to acquire a direct partner. 

This thesis advances on the topic in two ways. First, it studies whether the informational advantage 

provided by alliances actually drive the M&A decisions of firms. Second, it does not consider just 

M&As between direct partners, but considers also social distances greater than one. 

 

Hypothesis 1.A applies to the context of M&As the framework developed by Gulati (1995, 1998, and 

1999) to study the dynamics of alliance formation. This author analysed how a firm’s social 

connections guide the formation of new alliances. 

Gulati argues that players entering alliances face considerable moral hazard concerns because of the 

unpredictability of the behaviour of partners and the likely costs arising from a possible opportunistic 

behaviour. It follows that in order to enter into an alliance, a firm must have information about the 

potential partner’s capabilities and reliability. 

Faced with uncertainty about a partner, companies tend to resort to existing networks to discover 

information that lowers search costs and alleviates the risk of opportunism. 

The author explains that the informational advantages provided by a social network can enable the 

creation of alliances by three distinct means: access, timing and referrals (Gulati, 1998). Access 

refers to the availability of information about current or potential partners as to their trustworthiness 

and capabilities. A network allows firms to access to these information, thus shaping a firm’s 

perception of feasible partners and its attractiveness to other firms as a partner. The author reports an 
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illustrating comment of a manager: “Our network of [prior alliance] partners is an active source of 

information for us about new deals [alliances]. We are in constant dialogue with many of our 

partners, and this allows us to find many new opportunities with them and also with other firms out 

there.” (Gulati, 1999, p.401). Timing refers to having information about potential partners at the right 

time. This can be crucial when a firm searching for attractive collaborators must approach them at the 

right time in order to preempt their seeking of alliances elsewhere. Indirect referrals occurs when 

companies provide information about their previous partners to third parties. Another interviewed 

manager said: “[…] our partner may refer us to another firm about whom we were unaware .... An 

important aspect of this referral business is of course about vouching for the reliability of that firm. 

Thus, if one of our long-standing partners suggests one of their own partners as a good fit for our 

needs, we usually consider it very seriously.” (Gulati, 1998, p.303). It follows that information 

exchange is not limited to an organization’s immediate network links, but extends also to indirect 

relationships. 

Firms with more social capital will not only have access to information about a larger number of 

alliances, but they may also be able to better attract partners who want to ally with them (Gulati, 

1998). The author finds empirical evidence for his prediction by demonstrating that the greater the 

extent of a firm’s network resources from the network of partnerships, the greater the likelihood that 

it will enter a new alliance (Gulati, 1999).  

By focusing on a dyadic perspective, he also shows that previously unconnected firms are more 

likely to enter into alliances if they have common partners or are less distant from each other in the 

alliance network (Gulati, 1995). 

An interesting insight of Gulati’s analysis is that the conditions of mutual economic advantage and of 

strategic interdependence are necessary but not sufficient conditions for the creation of a partnership 

between two organizations. Indeed, while considerations about complementarity of resources are 

important, it is a firm’s social connections that allow it to identify new alliance opportunities and 

choose specific partners that possess such complementary assets. 
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Hypothesis 1.A applies the same logic to the corporate acquisition context. Indeed, as long as the 

information transmitted through the alliances’ network is also valuable for an acquisition decision, 

the network can affect also the M&A activity within an industry. 

 

 

Distinction among alliances’ types. 

 

Hypothesis 1.B predicts that the informational advantage effect is actually driven by some specific 

types of agreements (i.e. R&D, marketing, manufacturing, and technology transfer agreements) that 

are expected to enable a better understanding of targets’ intrinsic value. 

Some researchers questioned whether different kind of alliances have different potentials for 

knowledge transmission. 

 

Yang et al. (2011) following March's definition (March, 1991), distinguish between exploration 

alliances and exploitation alliances. Exploration alliances are created for knowledge search and 

creation beyond firms’ own current knowledge base. They usually capitalize on companies’ joint 

capabilities to discover new opportunities and develop new competencies. On the contrary, 

exploitation alliances are mainly used for short-term economic return and for maximizing the value 

of existing resources. Exploration alliances require close and continuous interaction that better 

exposes firms to partners’ tacit knowledge base and engender more trust between the parties. On the 

contrary, exploitation alliances have less need for deep interaction on knowledge creation and 

transfer. Accordingly, the first kind of partnerships are predicted to have more potentials for 

knowledge exchange. 

Empirically, they coded those collaborations that focused on upstream activities and on the 

development of new technologies (like R&D agreements) as explorative, and those that focused on 

downstream activities (such as marketing or licensing agreements) as exploitative. 
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Following the argumentations described above, the authors found that compared with exploitation 

alliances, exploration partnerships are more likely to lead to the acquisition of alliance partner.  

Yang et al. (2011) studied whether exploration alliances and exploitation alliances differ in their 

effect on the probability of a subsequent M&A between partners: however, based on their research 

one is not able to assess whether the existence of a previous connection – direct or indirect – 

increases or decreases the likelihood of a subsequent acquisition. For example, it might be that 

exploration alliances increase the likelihood of M&A compared to exploitation alliances, but overall 

a partnership decreases the probability of an acquisition (i.e. the substitution effect prevails). 

Also, while  Yang et al. take into consideration just dyads directly connected in a collaboration, this 

thesis considers the entire population of firms in an industry, and analyzes also the effect on 

indirectly connected or non-connected dyads. 

More generally, Yang et al. cannot answer the research question of this work: whether an atomistic 

view or a relational view prevails in the M&A activity of an industry. 

 

Other previous researches also made a distinction among alliances. 

Lin et al. (2009) classify alliances with different degrees of information exchange. According to these 

authors, the strongest type is technical or R&D alliances, followed respectively by marketing or 

manufacturing alliances, licensing or supply alliances, and other partnerships. 

According to Anand and Khanna (2000a and 2000b) different types of alliances enable different 

levels of learning. They find that learning from collaborations is maximal when there are relatively 

less precise criteria to guide the partnership and greater contractual ambiguity (Anand and Khanna 

2000a). Licensing alliances are very clear in defining the partners’ resources and the conditions under 

which they can be used in the context of the partnership (Anand and Khanna, 2000b). On the 

contrary, less specific contract types – such as R&D, manufacturing, technology transfer and 

marketing alliances – provide broader access to partners’ resources because they impose fewer 
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restrictions. Accordingly, they show that learning effects for firms in manufacturing industries are 

stronger in less specific contract types than in licensing agreements (Anand and Khanna, 2000a). 

Porrini (2004) studies the effects of these different alliance contracts on the performance of an M&A 

between previously allied firms. She found that an acquirer’s previous R&D, manufacturing, 

technology transfer or marketing collaboration with a target correlate positively with acquisition 

performance. On the contrary, an acquirer’s previous licensing alliance with a target does not 

significantly affect M&A performance. 

Zaheer et al. (2010) also analyze how prior alliance strength – defined as the degree of resource 

commitment and of interaction among partners – affects M&A performance. They classify R&D and 

marketing alliances as the strongest type, followed by supplier alliances, licensing alliances, and 

equity only partnerships (i.e. investments with the goal of obtaining partial control and sometimes 

voting rights). Similarly to Porrini (2004), they found evidence that prior alliance strength positively 

affects M&A performance. 

 

 

Substitution effect view. 

 

Alliances represent an intermediate governance mode between arm’s-length relationship and 

integration (Williamson, 1991; Besanko et al., 2000, Ch.4) 

Accordingly, several studies treated M&As and alliances as alternatives for getting access to other 

firms’ resources and illustrated the pros and cons of adopting one form of governance instead of the 

other (e.g. Balakrishnan and Koza, 1993; Hennart and Reddy, 1997; Garette and Dussauge, 2000; 

Enrst and Halevy, 2000; de Man and Duysters, 2003 and 2005; Villalonga and McGahan, 2005; Yin 

and Shanley, 2008). 
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Given this premise, hypothesis 2 predicts that the existence of a direct or indirect alliance connection 

between two firms decreases the likelihood that an M&A will occur between them. Indeed, networks 

allow firms to access resources in their surroundings and thus lower the stimuli for an M&A. 

 

Support for hypothesis 2 can be found in Hagedoorn and Sadowski (1999). They empirically tested 

whether technology alliances (mainly R&D agreements) tend to transform into subsequent 

acquisitions. By analysing a sample of 6425 strategic technology alliances involving 2848 companies 

from various industries, they found that the transition from technological partnership to M&A hardly 

ever takes place. 

Lin et al. (2009) are among the few that studied the drivers of M&As assuming a network 

perspective. They analyzed how the positioning of a focal firm in the alliances’ network affects the 

probability that it will undertake an acquisition. 

Specifically, they used the concept of closeness centrality (Freeman, 1979), which considers both 

direct and indirect links: a high closeness centrality implies that a firm may reach all the other 

network nodes in the shortest number of steps. 

They argued that this effect is modulated by the institutional framework surrounding the firm. To test 

their hypothesis, they performed the analysis in two very different institutional settings: USA and 

China. Compared to USA, the Chinese institutional environment (e.g. business laws, property right 

protection, market mechanisms, etc.) is relatively underdeveloped, and may weakly support complex 

transactions such as M&As. 

They found empirical evidence that a company’s centrality in the network respectively decreases the 

probability of a subsequent acquisition in USA while increases it in China. 

Their hypothesis is that a more developed institutional environment provides sufficient legal 

protection for “weaker” forms of governance such as alliances. Consequently, a firm centrally 

positioned have lower incentives to pursue an acquisition, since it can better exploit the resources 

provided by its network of alliances. Conversely, in an underdeveloped institutional environment the 
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risks of opportunistic behaviour of partners are higher. Thus, a central organization has higher 

cooperation costs, and may prefer to better exploit the informational advantage provided by its 

positioning through M&As.  

If we apply the argumentations of  Lin et al. (2009) to the dyadic framework developed in this thesis, 

we can derive two different predictions depending by the institutional environment considered. In a 

developed institutional setting such as USA, hypothesis 2 should prevail because sufficient legal 

protection makes alliances and M&As good substitutes. This, in turn would lower the probability that 

two firms close one to each other will merge. Contrarily, in a business environment like the Chinese 

one, hypothesis 1 should prevail, since partnerships and acquisitions are weaker substitutes while the 

informational advantage provided by network proximity is still valuable. 

Nevertheless, such institutional comparison is not addressed in this research. Indeed, (as will be 

discussed in section 4) the analysis will focus just on the US semiconductor industry in order to avoid 

cross-country and cross-sectors heterogeneity. 

 

Notwithstanding the important contribution of Lin et al. (2009) to the literature on this topic, their 

research is likely to suffer from two limitations. First, by using just single-firms as the unit of 

analysis, they are looking at just part of the story. These authors focus on the question “who 

acquires?”, however they ignored the question “who acquires whom?”. In the context of a network 

these two questions are deeply interlinked and one complements the other. For example, Gulati 

(1995, 1998 and 1999) in studying the patterns of alliance formation illustrated both aspects: a 

company has higher probability of signing an alliance if it is centrally positioned in the network 

(Gulati, 1999), and it has higher probability of allying with a close firm (Gulati, 1995). Both 

phenomena are the consequence of the same effect: the knowledge exchange and trust generation 

mechanisms that characterize a social network. A central organization tends to sign more alliances 

than others because its perceived opportunity set is larger. Indeed, firms that sign a new partnership 

are usually close in the network. 
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Hypothetically, one can demonstrate that a company centrally located in a network has higher 

probabilities of acquiring. However, if she fails to consider whether acquirers tend to buy closer 

targets, the understanding of the phenomenon is just partial: Indeed, given this evidence one might 

still observe that the central firm tends to acquire very distant or non-connected targets. In this case it 

might be misleading to argue that the observed pattern is caused by the informational advantages 

provided by a central position. Therefore, another theory should be developed in order to explain the 

observed regularity. 

In this sense, the thesis somehow complements the study of Lin et al. by addressing the “who 

acquires whom” question. 

The second limitation of this study concern the empirical analysis. Lin et al. test their hypothesis by 

focusing on the electronics macro-industry (Standard Industrial Classification code 36). This sample 

selection allows for too much sector heterogeneity. Indeed, SIC code 36 includes twenty-five 

industries as diverse as semiconductors (SIC 3674), carbon and graphite products (SIC 3624), 

household appliances (SIC 3639), etc. As will be discussed in greater detail in the results section, the 

prevalence between hypothesis 1 and hypothesis 2 might depend on the characteristics of the 

knowledge base of the sector. 

Notwithstanding the appeal of the institutional environment hypothesis developed by Lin et al., the 

different results between USA and China might actually be driven by a country-specific sample 

composition. In other words, some industries might be well represented in one country, while under-

represented in the other and vice-versa. This problem might arise from a biased sample selection, or 

simply reflect different sectoral composition of the two countries. 

 

The substitution effect hypothesis also builds on Gulati’s framework described in the first subsection 

of this chapter.  

Gulati (1995) predicts that firms are more likely to ally with firms closer in the network because of 

the access, timing, and referrals mechanisms. In the informational advantage paragraph it was 
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conceived that these same mechanisms could operate in the context of M&As: this would in turn 

facilitate the acquisition of closer targets. 

However, this subsection illustrated an effect which builds on the assumption that alliances and 

M&As can be considered somehow substitutes. It follows that whatever makes an alliance more 

likely, decreases the probability that an M&A occurs. Thus, if network proximity increases the 

likelihood of an alliance between two firms, it could also reduce the probability of a merger. 
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4. Data 

 

 

In order to avoid cross-country and cross-sector heterogeneity, the hypotheses were tested by 

focusing on a single industry in one country. Given the scope of the research, the ideal candidate was 

a knowledge intensive (high-tech) sector with data on several alliances and M&As. The US 

semiconductor industry perfectly satisfied these three criteria and was therefore selected to perform 

the analysis. 

 

The study considered the M&As that occurred between 2003 and 2007 (included). 2007 was selected 

as the final year in order to avoid including in the data the post-2008 financial crisis and its 

consequences on the M&A market. Some explanatory variables are created using lagged 5-years 

moving windows. Accordingly, additional data were collected for the period 1998 - 2002. 

Data collection started by selecting all the firms with primary SIC code 3674 (corresponding to the 

semiconductor industry), operating in the US, and active during the period 2003-2007. Firms that 

were founded after 12/31/2002 were therefore excluded from the sample. Moreover, both private and 

public companies were included in the initial sample. Data were obtained from Orbis. Additional 

information were found in Thomson One Banker. Public companies’ financial data were retrieved 

from Thomson Financial. 

Conglomerate companies (such as IBM) were included in the initial sample if they satisfied 

simultaneously the following two criteria: they had at least 3674 as secondary SIC code; and they had 

a subsidiary with 3674 as primary SIC code. Similarly, foreign companies (such as Fujitsu 

Microelectronics) were included if they had a subsidiary in the US with primary SIC code 3674. 

Data on alliances were obtained from Thomson SDC Platinum. For each period of analysis, the main 

explanatory variables are constructed from the network present at period (t-1). Unfortunately, 

Thomson SDC provides information on the date of creation of the alliance, but the termination date is 
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usually unavailable. According to Kogut (1988) the average duration of an alliance is no more than 

five years. Therefore, the network was drawn using a lagged 5-years moving window for each year of 

analysis. 

To create the network, I included all the alliances that involved at least two firms from my initial list 

of companies. This means that partnerships with companies not belonging to the semiconductor 

industry are excluded from the sample. 

Some alliances involved more than two parties. In these cases it was assumed that each participant 

had a direct relation with all the other partners. Hence, multiple alliances were converted in dyadic 

relationships. 

This process led to the creation of five networks, one for each period considered. Given that some 

firms engaged in an M&A during the years analysed, the network was rearranged accordingly. This 

means that after each acquisition that involved the totality of the target (i.e. not the acquisition of a 

single business unit), the corresponding two nodes were unified into a single new node. 

In order to make sure that the companies included in the Thomson SDC Platinum database were the 

same that were selected in the list from Orbis and Thomson One Banker, I used some identifying 

information such as the name, the address, and the description of the activity. When the address or 

other identifying information were not available in SDC, I searched for additional information about 

the alliance in Lexis-Nexis or in the companies’ own website in order to ensure consistency across 

databases. 

Moreover, the dataset contains several firms that never signed an alliance during the period 

considered. These are defined as “isolated nodes” in the network literature. 

Data on M&As were obtained from Zephyr and from Thomson One Banker – Deals database. I 

included all the M&As that occurred among the firms in the sample and that were announced during 

the period 2003 - 2007. The reason why I chose to focus on announcement dates instead of the dates 

in which the transactions effectively started, is that this study investigates the motives behind the 

M&A decision (Luypaert et al., 2006). 
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In addition, only mergers or complete acquisitions (100% share) were included. However, in the 

sample there are also 100% acquisitions of single business units or divisions of another company 

(while the parent remains independent). 

The great majority of the sample includes acquisitions and not mergers. However, this study does not 

attempt at distinguishing between the two. Hagedoorn and Sadowski (1999) report that it is hard to 

empirically distinguish between these two categories. Indeed, the information reported in the 

securities databases does not always correspond to the real background of the transaction. For 

example, they indicate that a number of cases have been classified as mergers despite the fact that 

they are clearly acquisitions because of the great mismatches in firm-size. Acquisitions are often 

presented as mergers because of the negative publicity that takeovers receive (especially if a foreign 

bidder is involved). For this reasons the words merger and acquisition are used interchangeably 

throughout this thesis. 

Finally, data for patents were obtained from the National Bureau of Economic Research (NBER) 

Patent Data Project (Hall et al., 2001). 

Given the great heterogeneity of their business activities and the impossibility to disentangle 

financial and patent data among different divisions, huge conglomerates (such as IBM, Sony, 

Toshiba, etc.) were excluded from the final sample. Hall and Ziedonis (2007) in their analysis of 

patent litigations in the semiconductor industry opted for this same sample selection strategy. 

Nevertheless, given their importance as central nodes in the network structure, these companies were 

included in the computation of the social distances among firms. 

 

I ended up having 267 firms in the final sample and 103 M&As during the period 2003 - 2007. The 

network included a total of 462 dyadic ties (arising from 347 alliances) for the whole period 1998 - 

2006. 

Figure 1 draws the distribution of M&As and alliances announcements during the sample period. 
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 Figure 1. Announcements of alliances and M&As in the sample. 

 

 

 

Figure 2 depicts the collaborations’ network for the whole period. In this graph each node represents 

a semiconductor firm. Some companies are deeply embedded in the network (these include Motorola, 

Texas Instruments, and Intel), while others are located in the periphery. Finally, there are firms that 

are connected with just another player. 
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Figure 2. Alliances’ network for the period 1998 - 2006. 

 

Network drawn using UCINET 6 (Borgatti et al., 2002). 

 

 

Since the unit of analysis are the dyads of firms, all the possible combinations of companies were 

generated using the SQL procedures (SAS Institute Inc., 2004a) with SAS. Reverse-ordered dyads 

were not included (i.e. if dyad A+B was included, dyad B+A was excluded). Moreover, dyads 

generated with the same firm (i.e. A+A) were excluded with the SQL procedure. 

Therefore, the total number of dyads in each period of analysis is given by the number of cases above 

(or below) the main diagonal of the matrix of all the possible combinations. In other words, for each 

period the total number of dyads is calculated as: 
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where xt is the number of firms in year t that can engage in an M&A. The risk set was adjusted for 

each year in order to take into account the companies that were completely acquired by others. In 

particular, dyads including these firms were excluded in the years following the acquisition as they 

were non-feasible combinations. 

Not all the observations could be used for the analysis, given the presence of missing values for some 

variables. The number of missing cases greatly depends on the specification of the model chosen. 

The full model is the most restrictive because it includes financial control variables, which 

automatically excludes private companies from the sample. In this case the sample restricts to an 

average of 167 public firms per year and a total of 34,895 complete observations in the dataset. 
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5. Semiconductor industry 

 

 

The production of semiconductor devices is one of the most complex and advanced manufacturing 

processes in the word (appendix A gives a glimpse of the complexity of the process). 

Semiconductors, such as memory devices and microprocessors, are used in a great variety of 

manufactured products, including PCs, telecommunication devices, and in several consumer 

electronics goods. The most common typology of semiconductor device is the integrated circuit, 

whose production accounts for about 85% of the whole semiconductor production. Another type of 

semiconductor called discrete devices accounts for the rest of the production. 

The global semiconductor industry was worth $227 billion in 2005, the central year of our analysis. 

North American sales accounted for 18% of the global market in 2005. USA is the major market for 

these sales. American semiconductor manufacturers are mainly global players. However, 77% of 

their manufacturing capacity is located in the US. These firms are widely dispersed throughout the 

country, however several are located in California (USITC, 2006). 

The semiconductor industry is characterized by constant technological innovation and high volatility 

in prices and demand. This volatility in turn depends on the cycles of the global economy. Figure 2 

shows the fluctuations of the industry from 2000 to 2011. As illustrated in the graph, the period under 

study was characterized by an expansion of the industry. 
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 Figure 3. Global semiconductors market (Bil $). 

 

Source: World Semiconductor Trade Statistics (WSTS). 

 

 

Players in the semiconductor industry may be generally distinguished according to their positioning 

on the value chain and their level of vertical integration. Integrated device manufacturers directly 

design, manufacture and sell their chips. Fabless manufacturers design and sell semiconductors but 

outsource manufacturing to foundry companies. Hall and Ziedonis (2007) report that these firms are 

usually smaller and younger, but have also much higher R&D and patent stock per employee. 

Finally, there are foundry companies that manufacture semiconductors designed and sold by their 

customers. 

Major US players in the semiconductor industry include Intel, Texas Instruments, AMD, Freescale 

Semiconductor (formerly known as Motorola Semiconductors), NVIDIA, IBM, etc. Major foreign 

competitors are mainly Japanese (e.g. Toshiba, Sony, NEC), South Korean (e.g. Samsung 

Electronics, Hynix), or European (e.g. STMicroelectronics, NXP, Infineon Technologies). 
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Research and development is extremely important for semiconductor firms. The technology used to 

manufacture chips is constantly challenged and innovated because of consumer demand for higher 

performing semiconductors. Because of the constant pressure to stay on the cutting edge of the 

technology, it is not uncommon for a semiconductor company to reinvest half of its gross profit in 

R&D. Three main long-term trends were driving the evolution of the industry in the period under 

study: the movement to major wafer sizes; the use of smaller process technology to improve chip 

performance while reducing chip size; and the use of copper for interconnects instead of aluminium 

because of its higher conductivity (USITC, 2006). Overall, these changes were aimed at improving 

chip performance and manufacturing efficiency. 

The competitiveness of semiconductor companies is deeply linked with their endowment with the 

latest generation of manufacturing equipment. Therefore, probably the most critical suppliers of 

semiconductor firms are the companies providing them the semiconductor manufacturing equipment 

(e.g. Axcelis Technologies Inc and Applied Materials Inc.). Because the industry is capital-intensive, 

firms spend significant sums in capital equipment. 

 

Besides developing their own technologies through internal R&D, semiconductor firms often resorts 

to M&As to acquire new technologies (USITC, 2006). By analysing the descriptions of the M&A 

deals, it is evident that technological motives are behind the great majority of the acquisitions in our 

sample. 

Table 1 displays the main characteristics involving the alliances in the sample. 
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Table 1. Characteristics of alliances. 

Scope 

Manufacturing agreement 34% 

R&D agreement 21% 

Licensing agreement 21% 

Marketing agreement 14% 

Technology transfer agreement 12% 

Supply agreement 3% 

Other 25% 

  

Governance 

Joint ventures 6% 

Strategic alliances (non-JV) 94% 

  

Number of participants 

Two partners 80% 

Three partners or more 20% 

 

 

Manufacturing agreements are the most common type of alliances, followed respectively by R&D, 

licensing, marketing and technology transfer agreements. Instead, supply agreement is a quite rare 

form of collaboration. 

A single alliance may be aimed at different purposes. Also, some categories may partly overlap. This 

is the reason why the first section of the table does not sum up to 100%. 

Finally, one quarter of the agreements cannot be labelled according to these categories. This suggests 

that alliances are an extremely flexible form of inter-firm relationship, whose objective can vary 

greatly. 

Concerning the governance structure, the sample shows that 94% of the alliances does not involve 

the creation of an independent business entity but allocates ownership and operational responsibilities 

to each member, while preserving their separate identities. Joint ventures-type of collaboration 

involves just the 6% of the sample. This finding is in line with Hagedoorn and Sadowski (1999): 

These authors reported that joint-ventures are less likely than other contractual agreements in 
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knowledge-intensive sectors characterized by rapid technological change. Indeed, industries 

characterized by a high rate of innovation are expected to require more organizational flexibility 

leading to a general preference for contractual agreements. 

Finally, the table shows that alliances are predominantly a dyadic phenomenon: only one-fifth of the 

sampled collaborations involved more than two participants. 

 

 

 

 

  



40 

 

6. Model 

 

 

The model developed to test the hypotheses can be formulated as: 

 

                                                  , 

 

where        is the probability at time t of the announcement of a merger or acquisition between 

firms i and j.          is a time-varying vector of explanatory variables indicating the network 

distance between firms i and j in year t – 1.     is a time-constant vector of control variables 

characterizing the dyad i-j: it includes the variables market relatedness and geographical proximity. 

         is a time-varying vector of control variables characterizing the dyad at time t – 1: it 

includes the variables asymmetry in firm size, joint M&A experience, technological proximity, total 

cash available, combined debt ratio, joint network centrality, and socially asymmetric dyad.      is a 

set of year dummies.        is the composite error including both the time-constant unobserved 

effects that are not captured by the explanatory variables and the idiosyncratic error of the model. G 

is the logistic function. 

  

It follows a description of the dependent and explanatory variables of the model. 

 

 

Dependent variable. 

 

The dependent variable M&A is a dummy variable which equals to 1 if the dyad announced a merger 

or an acquisition in that year and 0 otherwise. In order to exclude from the regression non-feasible 
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dyads, this variables is recorded as missing if the dyad includes a firm that has been already 

completely acquired in a previous year. 

 

 

Independent variables. 

 

- Unrestricted network distances. 

 

The main independent variables of this model are those indicating the distance between the two firms 

in the network of prior alliances. 

As described in the data section, for each year of analysis the network was drawn using the 

partnerships that were signed in the previous five years. 

In order to test hypotheses 1.A and 2, the networks were created without restrictions on the typology 

of alliances.  

The social distance between firms was calculated using an IML procedure (SAS Institute Inc., 2004b) 

in SAS. In this framework, social distance is defined as the smallest number of nodes separating two 

firms
3
. For example, firms that have a direct partnership have a distance of 1, while firms that are 

separated from a common partner have a distance of 2. Implicit in this model is the assumption that 

information flow takes the shortest path between two agents. This assumption seems reasonable 

given the decreasing potential of indirect information transmission and the costs associated with 

indirect information access (Gulati, 1995; Singh, 2005). 

Based on the output of the IML procedure, four dummy variables were generated for each year 

distance_1, distance_2, distance_3, and distance_4 which were set equal to one if the distance was 

respectively 1, 2, 3, or 4 and zero otherwise. Since the aim of this research is to investigate whether 

                                                             
3 Appendix B describes an alternative approach that was tested.  
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social proximity has an effect in M&A decisions, the base group is identified in distances greater 

than 4 and in the absence of connections between firms. 

Hypothesis 1.A would be supported if the dummy variables indicating a short distance between firms 

exert a positive effect on the probability of a merger. Contrarily, hypothesis 2 predicts a negative 

effect. Moreover, according to both the hypotheses the coefficients of the dummy variables should 

decrease in their magnitude moving from distance_1 to distance_4. 

 

- Restricted network distances. 

 

In order to test hypothesis 1.B, restricted networks were generated by filtering the types of alliances. 

In particular, this specification of the model included just alliances that were coded as one of the 

following: R&D, marketing, manufacturing, or technology transfer agreement. 

This reduced the total number of ties to 299. In section 9 an alternative specification of the restricted 

networks is tested by excluding marketing agreements. This further restricts the number of links to 

265. 

As in the case of the unrestricted network, four dummy variables were generated indicating the social 

distance calculated in the restricted networks. 

In order for hypothesis 1.B to be supported, the coefficients of these four dummy variables should be 

positive and their magnitude should progressively decrease when moving from the first to the last 

one. Provided that hypothesis 1.A is supported in the unrestricted network, hypothesis 1.B predicts 

that the distance dummy variables should increase in magnitude and significance in the restricted 

network. 
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Control variables. 

 

- Asymmetry in firm size. 

 

This variable accounts for the fact that if two firms are of equal size, it might be harder for one to 

acquire the other (Yang et al., 2011). Therefore, asymmetry is expected to exert a positive effect on 

the probability of an M&A. One way to measure a firm’s size is through its total assets. 

The variable asymmetry in total assets is calculated as follows: 

 

                                                            

 

In another specification of the model, the absolute value of the difference in the number of employees 

is used as a measure of asymmetry. These data are obtained from Thomson Financial. Total assets is 

expressed in million USD.  

 

- Market relatedness. 

 

Market relatedness may affect the decision to acquire in different ways. For example, two directly 

competing firms may have more incentives to merge compared to non-competing firms, since a 

merge would increase their market power. Also, when two companies are direct competitors, other 

forms of collaboration are less likely to work because they are more likely to suffer for opportunistic 

behaviour, and because they are at higher risk of involuntary spillovers to partners (Miotti and 

Sachwald, 2003). Finally, a company that acquires a target that operates in similar businesses may 

better evaluate target’s resources and capabilities. This may also affect acquisition integration and 

performance (Porrini, 2004). Given these argumentations, the level of market relatedness is expected 

to be positively associated with the probability of an M&A. 
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The market relatedness index is calculated as the number of four-digit SIC codes that firm i and j 

have in common, divided by the total number of codes covered by the two companies (Porrini, 2004). 

It follows that the closer is the index to one, the higher is the number of product markets in which the 

firms are competing. If two firms are operating in the same sectors, the index is equal to one. 

Data on SIC codes are obtained from Orbis and Thomson One Banker. 

Given that we are dealing just with firms operating in the semiconductor industry, they can generally 

be considered to be all competitors. However, secondary four-digit SIC codes provide further 

information on firms’ product markets. This enables a better understanding of the level of 

competition between two companies. 

A more sophisticate market relatedness measure could have been developed by assigning different 

weights to a firm’s SIC codes. However, this second option was discarded given the impossibility to 

segment a company’s total sales along the different sectors. 

 

- Geographical proximity 

 

Geographical proximity is another factor likely to affect the selection of the target. Firms may have a 

preference for close targets because of lower transportation and integration costs when merging 

(Grote and Umber, 2007). 

Moreover, geographical proximity accounts for another dimension of competition. Like in the case of 

product market relatedness, geographical closeness increases the level of rivalry among firms. This 

results in higher incentives to merge, because of the potential gains in market power. 

Distance contributes also to increasing monitoring costs. For example, Lerner (1995) documents that 

venture capital firms tend to invest in companies close to them. Analogously, acquirers that buy firms 

close by may incur in lower monitoring costs for the newly acquired entity (Grote and Umber, 2007). 

Finally, if firms are located close to each other, top management of the acquirer may have first-hand 

information that could enable a better valuation of the target (Grote and Umber, 2007). This final 
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argumentation is akin to the logic underlying hypothesis 1.A. The implications of this analogy will be 

discussed in the result section. 

In conclusion, all these arguments point to a positive effect of geographical proximity on the 

probability of a merger. 

In line with this, Grote and Umber (2007) show that acquirers have a preference for geographically 

proximate targets. These authors measure distance with the kilometres separating the headquarters of 

the two firms. 

Instead of using kilometre distances, this study controls for geographical proximity between 

headquarters by creating two alternative dummy variables: same city and same state, which are set 

equal to one if the two firms have headquarters situated respectively in the same city or in the same 

state. 

Nevertheless, companies may have several different locations if one considers also branches and 

subsidiaries. For these firms, headquarter locations give just scant information about their 

geographical distribution. 

Grote and Umber use the distance between headquarters “because this is where the decision makers 

are located” (Grote and Umber, 2007, p.12). This motivation suffices if one considers the last two 

argumentations described above: i.e. the fact that closeness decreases monitoring costs to acquirers’ 

executives and that it enables a more careful valuation of the target. These two effects point to the 

proximity of the target to the decision makers of the acquiring firm. 

However, if one considers the transportation costs and market power argumentations also the 

secondary firm’s locations become relevant. Indeed, integration of two firms with branches in the 

same cities are likely to be lower. Moreover, branches’ location distribution can proxy for the 

geographical markets in which firms are operating: a merger between firms that are active in closer 

markets is more likely to increase their market power. 

This research attempts overcoming such limitation by considering the whole geographical 

distribution of companies. 
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The geographical proximity index is calculated as the number of overlapping firms’ locations prior to 

the merger divided by the total number of locations covered by the two firms together. 

The firm locations are defined by the headquarter city plus the cities in which the company had 

branches prior to the merger (if this occurred). Information on branch locations were obtained from 

Orbis. Additional information for merged firms were found in Zephyr. 

While branches – as defined by Orbis – generally are direct extensions of the business of the 

headquarter, subsidiaries are sometimes operating in different businesses. For this reason I opted for 

excluding the subsidiaries’ locations for computing the geographical proximity index. 

The variable geographical proximity index is included in the base model of this research, while same 

city and same state are tested as alternative specifications. 

 

- Joint M&A experience. 

 

The variable Joint M&A experience is created for each year by summing the number of M&As that 

involved the firms in the previous five years. Data on these M&A transactions are retrieved from 

Zephyr and from Thomson One Banker – Deals databases. In particular, while the dependent variable 

focuses on the announcement dates, here the effective dates of the transactions are considered.  

This variable accounts for two effects. 

First, it controls for the fact that firms may develop M&A capabilities through experience. For 

example, Hayward (2002) shows that under some conditions, organizations may learn from their past 

acquisitions. The development of these skills enable companies to obtain superior M&A performance 

in subsequent transactions. Applying this principle to our framework, we expect that greater M&A 

capabilities positively affect the propensity to engage in these transactions. 

However, Hayward (2002) also contends that learning does not always occur following an 

acquisition. In particular, he  argues that firms have higher chances of learning provided that they are 

exposed to a variety of acquisition experiences. Consequently, while the focus of the analysis is on 
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M&As that occurred between US semiconductor firms, companies’ M&A experiences were 

calculated without imposing any restriction on the sector or country of origin of the companies 

involved. 

Second, the number of past M&As may account for a tendency of the firm. On the acquirer side, a 

high number of past acquisition may indicate that the company is pursuing a strategy of aggressive 

external growth. On the target side, it may indicate that the firm is divesting its activities. In both 

cases, the number of past M&As should be positively associated with the probability of an 

acquisition. 

  

- Technological proximity. 

 

Another important factor that should be taken into account is the technological distance between 

firms. Given that patents can be considered an output of the firm’s research interests, they are usually 

used in order to define its knowledge base. 

In order to measure the technological proximity of two firms, I used the index developed by Jaffe 

(1989). 

First, I looked for all the companies in my sample in the NBER Patent Data Project database, which 

collects data from the US Patents and Trademarks Office. 

For each company, I retrieved the identifying code assigned by NBER PDP. This is to overcome the 

fact that assignee names listed in the patent data from the USPTO are not standardized. This means 

that for each company there may be hundreds of different names, due to different spellings, 

misspellings, and abbreviations (Bessen, 2009). Then, I extracted all the patents assigned to the firms 

sampled during the period 1998 - 2006. For each company, I created the distribution of patents across 

the 37 technological categories defined by the USPTO. Jaffe’s index was calculated using data on 

patents that were assigned in the previous 5 years. Hence, for each company five vectors were 

created representing their patent distributions drawn using a moving-window of 5 years prior to the 
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year of analysis. Finally, the distribution was converted in relative terms: fik represents the fraction of 

firm i’s patents that are in patent class k over the specified time period. Consequently, the vector fi = 

( fi1 . . . fiK ) defines the company in a K-dimensional technological space. Firms that are close to each 

other in this space are technologically similar (Jaffe, 1989). 

In order to measure firms’ proximity in this space, Jaffe uses the angular separation of the vectors, 

which is equal to the cosine of the angle between them. The technological proximity of firm i and j – 

Pij – is  then calculated as: 

 

                                         
       

 
   

      
  

              
   

       
 

 

The numerator of Pij is large when the two firms have most of their patents in the same classes. The 

denominator normalizes the index to one if the two vectors are identical. It follows that the 

technological proximity index will be equal to 1 if the two companies have identical patent 

distributions, and will equal 0 if they have no overlap in the classification of their patents. 

Furthermore, Jaffe shows that this measure is completely symmetric: Pij = Pji. 

 

Semiconductors industry is an high-tech sector where knowledge represents a fundamental asset for 

companies. Accordingly, there are obvious reasons to believe that firms’ knowledge bases are an 

important element that is considered in M&A decisions. 

Several studies analysed the effects of M&As on the subsequent innovative performance of firms. 

The number of patents produced is usually assumed as a proxy for the innovation output. This 

literature generally found that the relatedness of merging firms’ knowledge bases is curvilinearly 

(inverted-U) related to the post-merger innovation output. In other words, the more knowledge bases 

are related the higher will be the innovation output, but beyond some threshold innovation output will 

decrease with increasing relatedness. 
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This non-linear relationship is due to the overlap of two contrasting effects. On the one hand, the 

closer are knowledge bases, the easier it is to absorb and integrate them into a single unit. Technical 

communication and learning is facilitated by the existence of shared languages, similar cognitive 

structures, and common skills and engineering capabilities (Ahuja and Katila, 2001; Cloodt et al., 

2006). If firms are technologically distant from each other, integration may be difficult and 

innovation performance is likely to decrease. On the other hand, if firms have very similar 

knowledge bases, they have less chances to learn something new from each other. Conversely, more 

diverse knowledge bases increase the potentials for combination of different approaches and 

knowledge elements: this improves the quality of the innovation process (Fleming, 2007). It follows 

that a moderate level of knowledge relatedness should be optimal, since it provides the benefits of 

enhancing the variety of possible combinations, while maintaining the preconditions for a smooth 

integration (Ahuja and Katila, 2001; Cloodt et al., 2006). 

Ahuja and Katila (2001) show that an inverted-U relationship between knowledge base relatedness 

and subsequent innovation output of acquiring firms holds in the global chemical industry. Evidence 

of this phenomenon was also found in the aerospace and defense, computers and office machinery, 

pharmaceuticals, electronics and communication sectors (Cloodt et al., 2006), and in the US medical 

devices and photographic equipment sector (Valentini and Dawson, 2010). 

Given this curvilinear relationship between technological proximity and innovation performance, an 

acquirer willing to maximize its patent output, should select targets moderately distant in the 

technological space. To account for this effect the variable technological proximity and its squared 

term are introduced in the model. We expect to observe the signs of an inverted parabola. 

 

- Total cash available. 

 

Most acquisitions rely on cash as a means of payment (Lin et al., 2009; Yang et al., 2011). Hence, a 

lack of cash may constraint a firm’s ability to acquire. 
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Consequently, the variable total cash available is included in the model. It is calculated as the sum of 

cash and equivalents of the two firms
4
. These data are obtained from Thomson Financial and are 

expressed in million USD. 

The expected sign of these variables is positive. 

 

- Combined debt ratio. 

 

Combined debt ratio is calculated as the sum of two firms’ debt divided by the sum of their assets as 

reported in the Thomson Financial database. 

There are different reasons to believe that leverage can affect the probability of an acquisition. 

However, predicting the effect is complicated by the fact that we are dealing simultaneously with 

(potential) acquirers and (potential) targets. The level of debt may affect acquirers and targets in 

different ways. According to Jensen (1986) a high level of debt constraints the spending at 

managerial discretion because it reduces the availability of free cash flow. This reduces also the 

probability that a firm is able to acquire (Luypaert et al., 2006). 

On the target side, leverage may show the company’s financial distress: this can be one reason for 

selling the firm (Grote and Umber, 2007). 

Notwithstanding these contrasting interpretations, it is conceivable that the debt ratio could affect the 

probability of an acquisition. It is therefore included as a control variable in the model. 

 

- Year dummies 

 

To control for unobserved heterogeneity across years, year dummies were included for 2007, 2006, 

2005, and 2004. The first year is the base group. 

 

                                                             
4 Alternatively, the variable cash ratio – defined as the sum of the two firms’ total cash divided by the sum of their assets – 
can be used. Results do not change substantially by using this alternative variable. 
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Additional network variables. 

 

- Joint network centrality. 

 

The network variables considered so far focused on the effects of the social distance between firms 

on the M&A probability. However, other elements of the companies’ positioning within the network 

might be relevant. 

One of the main elements used to assess the level of agents’ embeddedness within a social network is 

their centrality. A high level of centrality is usually associated with higher social visibility and 

prestige (Gulati, 1998 and 1999; Ahuja et al., 2009). This may have a separate effect to that of 

distance on the probability of an M&As. 

Given that we are dealing with dyads of firms, the level of their joint centrality should be considered. 

Different effects may be expected on the likelihood of an acquisition. 

On the one hand, since centrality is associated with a higher level of reputation, perceived trust and 

visibility, high network embeddedness can decrease the informational asymmetry between two firms. 

This effect is independent from the fact that firms may be directly or indirectly connected between 

them. Also, partnerships may provide a signal of the quality of targets. This follows from the fact that 

it may be more costly for companies with poor quality resources to develop and sign such alliances 

(Spence, 1974; Reuer and Ragozzino, 2008). In a sense, joint network centrality might be considered 

a thermometer measuring the level of information asymmetry of the dyad. 

Moreover, given the importance of the network of alliances in an knowledge-intensive sector, the 

portfolio of firms’ connections may constitute a valuable asset to acquire. It follows that a high level 

of centrality increases the value of a target at the acquirer’s eyes. 

Finally, an acquirer which is centrally located in the network is more likely to obtain valuable 

information on M&A opportunities at the right time. 
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These effects all point to a positive relation between the joint network centrality and the likelihood of 

an M&A. 

On the other hand, a high centrality may also decrease the probability of an M&A. Indeed, a 

company deeply embedded in a network may have access to the resources of all the firms that are in 

its surroundings. This may reduce the need to pursue an acquisition (Lin et al., 2009). In addition, the 

high level of prestige and trust facilitates the creation of subsequent alliances (Gulati, 1998 and 1999; 

Ahuja et al., 2009). It follows that two centrally located firms may find it easier and less costly to 

sign an alliance instead of a merger in order to get access to the other firm’s resources. 

In order to test these aspects, the variable joint network centrality was created. Each firm’s centrality 

was measured using Bonacich’s (1987) eigenvector measure. This measure produces higher scores 

for nodes that are linked to many nodes, which are in turn linked to many others. For each period of 

analysis and for each firm, this measure was calculated using UCINET 6 (Borgatti et al., 2002). Like 

the other network measures of this study, the centrality measure was created by considering the 

alliances of the five years prior to the year of analysis. I considered the normalized centrality 

measures. The joint network centrality variable was then calculated as the geometric mean
5
 of the 

centrality scores of the two firms in the dyad. This methodology is consistent with the study of Ahuja 

et al. (2009). 

Given the high level of collinearity between this variable and the distance dummies, the measures of 

centrality are introduced in a second specification of the base model. 

 

- Socially asymmetric dyad. 

 

Along with firms’ joint centrality, also the asymmetry in their level of embeddedness may be 

relevant. Some studies illustrated that a high level of centrality is associated with a higher status and 

bargaining power (e.g. Ahuja et al., 2009). This suggests that if firms have similar centrality scores, 

                                                             
5 Alternatively, the arithmetic mean was also computed. This produced similar results. 
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they might have more power struggles during negotiations. On the other hand, dissimilar social 

statuses may lead to smoother transactions (Yang et al., 2011). 

To test this hypothesis, the variable socially asymmetric dyad was introduced. This is a dummy 

variable that equals one if one of the firms in the dyad has a centrality score higher than the mean 

score in the observation year while the other has a score lower than the mean (Ahuja et al., 2009). 
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7. Estimation technique 

 

 

For estimating the model described in the previous section I chose to consider the whole set of 

feasible dyads. 

An alternative approach is to apply some restrictions when defining the risk set. In this case, one has 

to identify a peer company (or a set of companies) for each chosen target, that is (are) used as a 

benchmark. In order to define a peer, a set of criteria should be determined. This matched pair 

analysis has been applied, for example by Grote and Umber (2007). These authors set the following 

three criteria to define the “peer targets”: the company should have the same four-digit SIC code as 

the observed target; the potential target should have been available at the time of the observed 

transaction (e.g., this criteria is met if the firm was listed at that time); third, they should have a 

similar transaction value. Grote and Umber than impose other constraints in order to obtain a single 

“best” peer company for each target. 

Notwithstanding the appeal of this approach, I preferred to avoid some a priori restrictions (a part for 

the exclusion of the non-feasible dyads) and to consider the entire risk set of the sample. My choice 

is encouraged by the fact that this method has been used in different prominent researches (e.g. 

Gulati, 1995; Ahuja et al., 2009). 

Nevertheless, considering the whole set of dyads leads to another estimation problem. Indeed, a huge 

quantity of non-merging dyads are included in the sample, while just a few dyads actually engaged in 

a merger or in an acquisition. King and Zeng (2001) show that performing a normal logistic 

regression with rare event data – with binary dependent variables with dozens to thousands of times 

fewer ones (events) than zeros (non-events) – can produce biased results and sharply underestimate 

the probability of rare events. The authors propose some methods to correct for such a problem. 
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RELOGIT is a procedure that can be installed in Stata and was used to perform the analysis. It 

applies the same model as a standard logistic regression, but the estimates are corrected for the biases 

that occur in rare events regressions (Tomz et al., 1999; King and Zeng, 1999 and 2001). 

However, the use of RELOGIT in the context of this analysis posed an additional problem. Indeed, 

this command is not designed to run panel regressions. The main concern that arises when running a 

pooled regression on panel data is that the observations of a cross-sectional unit might not be 

independent across different periods
6
. This might make the estimators inconsistent. The solution that 

was adopted involved the use of the cluster option provided by RELOGIT. This option allows to 

specify that observations are independent across groups (clusters) but not necessarily independent 

within groups. The cluster option was specified using each cross-sectional unit as a cluster. This 

controls for the problem of potential non-independence among observations. Additional 

encouragement comes from the fact that the cross-sectional sample is quite big, while we have just 

five years for the temporal component. This means that the number of clusters is quite high, and the 

concerns of inconsistent estimates are further lowered. 

 

 

 

 

  

                                                             
6 One of the advantages of using a random effect estimation is that it allows to better control for unobserved heterogeneity 
of dyads in their propensity to engage in M&A. This issue will be further discussed in section 10 of this study. 
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8. Results 

 

 

Table 2 illustrates the results from the RELOGIT regressions. Model 1 includes just the control 

variables, model 2 introduces the distance dummies calculated from the unrestricted network. In 

model 3 the distance variables are built from the network of R&D, marketing, technology transfer, 

and manufacturing agreements. 

By observing the three models, we notice that the controls variables have the expected signs and their 

significance is largely unchanged across the three models. 

Model 2 provides supporting evidence for the informational advantage hypothesis. The coefficients 

of the dummy variables indicating the network distance are positive. Moreover, consistently with 

hypothesis 1.A they progressively decrease in magnitude moving from distance_1 to distance_4. The 

variables indicating a distance of one or two are positive and statistically significant at the 5% level, 

while distance_3 is just significant at the 15% level. Overall, this findings support the prediction that 

proximity in the network of alliances actually increases the likelihood of a merger or acquisition. 

Model 3 presents an interesting result, which just partly reflects hypothesis 1.B. The variable 

distance_1 increases in magnitude and significance, but the other distance dummies become non-

significant. The first facet of the result is consistent with Yang et al. (2011): “stronger” types of 

alliances are more likely to lead to M&As than “weaker” forms of collaboration
7
. Improving on 

Yang’s (et al., 2011) study, this thesis also shows that such kinds of partnerships increase the 

likelihood of an acquisition also when compared to the case in which firms do not have an alliance.  

We can conclude that the informational advantage effect exerted by the variable distance_1 in the 

unrestricted network (model 2) is actually driven by R&D, marketing, technology transfer, and 

manufacturing agreements. Nevertheless, these alliances do not seem to have greater potentials for 

indirect information transmission than other kinds of collaborations. The lack of significance in the 

                                                             
7 Differently from Yang et al. (2011), this specification includes marketing agreements among the “strong” types of 
alliances. A different restricted network was tested by excluding these alliances. Results are presented in section 9. 
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other distance dummies of model 3 suggests that the entire network of alliances is relevant for 

indirect referrals. 

Overall, these results depict a more articulated picture than was predicted by hypothesis 1.B. 

“Stronger” alliances are better suited for absorbing knowledge from the target through a direct 

partnership. Close interaction enables partners to better evaluate the intrinsic qualitative 

characteristics of their counterpart. However, once these tacit elements have been codified in 

transmittable information (Nonaka et al. (1996) call this process externalization), they flow through 

the network regardless for the typology of ties (i.e. alliances). In other words, strong alliances are 

better “lenses” to understand a direct partner, but they are not better transmission mechanisms once 

the information is already channelled into the network. 
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Table 2. Factors affecting the probability of an M&A between two firms. 

Variables Model 1 

Model 2 

(unrestricted 

network) 

Model 3 

(restricted 

network) 

Distance_1 
 

3.04** 3.27*** 

  
(2.44) (2.59) 

Distance_2 
 

1.71** 1.60 

  
(2.04) (1.47) 

Distance_3 
 

1.14 1.30 

  
(1.44) (1.2) 

Distance_4 
 

0.70 1.30 

  
(0.68) (1.27) 

Asymmetry in total assets 0.38** 0.36** 0.37** 

 
(2.44) (2.5) (2.43) 

Market relatedness index 1.09* 1.03* 1.03 

 
(1.71) (1.65) (1.61) 

Geographical proximity index 3.49*** 3.47*** 3.50*** 

 
(3.46) (3.22) (3.36) 

Joint M&A experience 0.07* 0.06* 0.07* 

 
(1.75) (1.67) (1.76) 

Technological proximity 2.19 1.83 1.90 

 
(0.7) (0.58) (0.6) 

Squared technological proximity -2.35 -1.88 -1.98 

 
(-0.63) (-0.51) (-0.53) 

Total cash -0.00 -0.00 -0.00 

 
(-0.67) (-1.06) (-1.06) 

Combined debt ratio 0.93 0.65 0.66 

 
(0.74) (0.5) (0.51) 

Year 2007 -0.16 -0.11 -0.17 

 
(-0.26) (-0.18) (-0.27) 

Year 2006 -0.40 -0.33 -0.37 

 
(-0.59) (-0.49) (-0.54) 

Year 2005 -0.64 -0.55 -0.59 

 
(-0.84) (-0.73) (-0.76) 

Year 2004 -0.09 -0.07 -0.08 

 
(-0.14) (-0.12) (-0.12) 

Constant -11.03*** -10.85*** -10.89*** 

 
(-7.93) (-8.07) (-7.96) 

    
N 34895 34895 34895 

Note: Dependent variable is a dummy variable which equals 1 if the dyad merged in that year and 0 
otherwise. Z-values are in parenthesis. 
*** p ≤ 0.01; ** 0.01 < p ≤ 0.05; * 0.05 < p ≤ 0.1. 
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As expected, asymmetry in total assets exerts a positive effect on the probability of an M&A and it is 

statistically significant across the three models. This points to the fact that it is easier for a company 

to acquire a smaller target than one of similar size. 

The coefficient of market relatedness index is positive and it is statistically significant (at the 10% 

level) in the first two models (in the third one it is significant just at the 15% level). Overall, this is 

consistent with the prediction that the greater are the overlaps in the product markets of two firms the 

higher the probability that they will merge. 

The significance of the geographical proximity index shows that firms have higher chances of 

merging if they have similar geographical distributions (considering both headquarters and branch 

locations). This is consistent with the “home bias” found by Grote and Umber (2007). Improving on 

their work, this study illustrates that also firms’ secondary locations may be the source of this bias. 

As described previously, the reasons for a preference for closer targets may be due to market power 

gains, lower transportation and integration costs, and easier monitoring (Grote and Umber, 2007). 

In addition, these authors contend that acquirers may have better information about geographically 

proximate targets. They argue that “in close proximity to a firm there are more information available 

than from a distance. This is because people can talk to managers and employees as well as suppliers 

and clients of the firm, who give (tacit) information that are not easily transferable over distance, like 

mood, non quantifiable feelings about the future, etc.” (Grote and Umber, 2007, p.8). 

However, it is arguable that it is not geographical proximity per se that lowers the information 

asymmetry between acquirer and target. Actually, geographical proximity facilitates the creation of 

social relations, which on the other hand enable the transmission of (tacit) information (Singh, 2005). 

The fact that the geographical proximity index remains significant when introducing the distance 

variables is due to two effects. First, as discussed before, easier knowledge transmission is just one of 

the four reasons for preferring a geographically proximate target. Second, the alliances considered in 

this study are just a small share of the of the dense net of social relationships that embed the firm and 
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its employees. For this reason, even introducing the distance variables of the model, geographical 

proximity index still accounts for several other kinds of relationships embedding the firms. 

As expected, the coefficient of joint M&A experience is also positive and statistically significant in 

the three models. This effect may be interpreted by considering that firms could develop acquisition 

capabilities through experience. Moreover, this variable controls for companies’ possible strategies 

of external growth (for acquirers) and divestitures (for sellers). 

Consistently with what was predicted, technological proximity and its squared term assume the sign 

of an inverted parabola. Nevertheless, these variables are never significant. 

By expecting a curvilinear relation between the probability of M&A and technological proximity, 

two assumptions were implicitly made. First, it was assumed that technological motives are relevant 

for M&A decisions. This assumption seems reasonable since we are dealing with an high-tech sector. 

Second, it was assumed that firms are able to assess the knowledge bases of all the possible targets 

within the industry and then select the optimal one. This second argument seems the weakest and it is 

also in sharp contrast with the main finding of this study. Firms tend to acquire locally in their social 

network precisely because they are not able to accurately evaluate internal strengths and weaknesses 

of all the potential targets. A company’s knowledge base is largely tacit and can hardly be thoroughly 

assessed from the external without a previous close interaction (such as that provided by an alliance). 

Moreover, patents can provide just an approximate representation of the whole knowledge base of a 

firm. This is likely to be a much more complex element than what can be represented through a 

vector of patents’ distribution. 

By considering these argumentations, the insignificance of the technological variable should not be 

surprising. 

Finally, neither the total cash variable nor the combined debt ratio or the year dummies are 

significant. 
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Table 3 introduces into the base model the additional network variables. Model 8 and 9 add to the 

control variables respectively joint network centrality and socially asymmetric dyad. Model 10 

introduces them simultaneously. Model 11 adds also the distance dummy variables. 
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Table 3. Adding the centrality measure and social asymmetry variables. 

Variables 

Model 8 

(unrestricted 

network) 

Model 9 

(unrestricted 

network) 

Model 10 

(unrestricted 

network) 

Model 11 

(unrestricted 

network) 

Distance_1 
   

2.59*** 

    
(3.74) 

Distance_2 
   

1.19 

    
(1.00) 

Distance_3 
   

0.73 

    
(0.69) 

Distance_4 
   

0.47 

    
(0.46) 

Joint network centrality 0.12* 
 

0.13** 0.07 

 
(1.88) 

 
(1.98) (0.70) 

Socially asymmetric dyad 
 

0.33 0.41 0.33 

  
(0.63) (0.90) (0.72) 

Asymmetry in total assets 0.39** 0.35** 0.35** 0.35** 

 
(2.44) (2.41) (2.41) (2.42) 

Market relatedness index 1.09* 1.07* 1.06* 1.02* 

 
(1.73) (1.68) (1.67) (1.64) 

Geographical proximity index 3.50*** 3.49*** 3.49*** 3.48*** 

 
(3.29) (3.44) (3.28) (3.20) 

Joint M&A experience 0.07* 0.07* 0.07** 0.07* 

 
(1.85) (1.83) (2.01) (1.83) 

Technological proximity 1.83 2.21 1.86 1.83 

 
(0.58) (0.70) (0.58) (0.57) 

Squared technological proximity -1.92 -2.35 -1.91 -1.86 

 
(-0.52) (-0.62) (-0.51) (-0.50) 

Total cash 0.00 0.00 0.00 0.00 

 
(-1.01) (-0.80) (-1.15) (-1.07) 

Combined debt ratio 0.55 0.85 0.47 0.49 

 
(0.42) (0.69) (0.36) (0.37) 

Year 2007 -0.29 -0.16 -0.29 -0.18 

 
(-0.45) (-0.25) (-0.45) (-0.28) 

Year 2006 -0.46 -0.41 -0.49 -0.39 

 
(-0.66) (-0.59) (-0.68) (-0.54) 

Year 2005 -0.65 -0.64 -0.66 -0.58 

 
(-0.85) (-0.83) (-0.85) (-0.76) 

Year 2004 -0.08 -0.08 -0.08 -0.07 

 
(-0.13) (-0.13) (-0.12) (-0.10) 

Constant -10.96*** -10.86*** -10.70*** -10.73*** 

 
(-7.79) (-8.34) (-8.28) (-8.31) 

     
N 34895 34895 34895 34895 

Note: Dependent variable is a dummy variable which equals 1 if the dyad merged in that year and 0 otherwise. 

Z-values are in parenthesis. 
*** p ≤ 0.01; ** 0.01 < p ≤ 0.05; * 0.05 < p ≤ 0.1. 
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In the four models, the signs and significance of the control variables remain substantially consistent 

with the base specification. 

In models 8 and 9 we notice that the coefficients of joint network centrality are positive and 

significant. This points to the fact that an acquisition between two centrally located firms is less 

likely to experiment problems of information asymmetry. In addition, on the one hand a centrally 

located acquirer has more information about potential acquisition targets. On the other hand, a 

target’s embeddedness into the network may be a valuable asset to acquire for a bidder. This finding 

is in sharp contrast with what was found by Lin et al. (2009) in their analysis of the US SIC code 36 

(electronics macro-industry). 

In model 11 distance_2 and joint network centrality become both non-significant. This is due to a 

problem of multicollinearity. Indeed, the two variables are correlated (as shown in the correlation 

matrix in appendix C). This points to the fact that if two firms are centrally located in the network, 

they have also good chances of being indirectly linked to each other. A joint test of these two 

variables shows that they are jointly significant at the 10% level. Given this correlation, we are not 

able to completely disentangle the effects operated by network centrality to that of indirect referrals. 

However, these two effects are likely to be deeply interlinked. Moreover, they all point to the 

informational advantages provided by the network. Hence, the impossibility to disentangle between 

the two is not a big issue for this analysis. 

Finally, the variable socially asymmetric dyad is positive as expected, but it is never statistically 

significant. 

 

A final note concerns the generality of these results. The analysis shows that the informational 

advantage hypothesis prevails. Some previous studies instead found support for the substitution 

effect hypothesis (i.e. Lin et al., 2009). 

There are good reasons to believe that the prevalence of one hypothesis over the other might depend 

on the selection of the sector for the analysis. In a knowledge-intensive industry – such as the 
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semiconductors – knowledge is a fundamental asset for firms, but it is also very complex and 

presents significant tacit elements. In this settings problems of informational asymmetry are 

exacerbated (as illustrated by Coff, 1999) and the value of networks as knowledge-transmission 

mechanisms is maximal. In addition, in an high-tech sector acquisitions are often aimed at acquiring 

new technologies: the network may transmit as well information about these new acquisition 

opportunities. Accordingly, the analysis shows that in this context hypothesis 1 prevails. 

However, this result might not hold when considering a less innovative industry characterized by 

lower knowledge-intensity, where firms’ value resides more in their tangible assets than in their 

intangible and knowledge related assets. In this case the informational asymmetry problem is less 

severe and the value of alliances for transmitting tacit knowledge is lower. Moreover, in less 

turbulent sectors the propensity to acquire locally may be lower because on average there are fewer 

innovations in the surroundings of a firm. Technological motives are also less likely to cause an 

acquisition. In this setting a substitution effect between alliances and acquisitions may prevail.  

This distinction may be used to reconcile the results of this study to those of Lin et al. (2009). As was 

illustrated in section 3, these authors found that in USA the higher the centrality of a firm in the 

network of collaborations, the lower the probability that it will choose to acquire. Their empirical 

analysis builds on data encompassing the whole electronics macro-industry. My critique is that this 

sample is too heterogeneous as it includes sectors at very different stages in their life-cycle. The 

prevalence of a substitution effect in their sample might be due to an overrepresentation of firms in 

low-growth industries where innovation is less frequent and knowledge is largely codified. 
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9. Other specifications and robustness checks 

 

 

Table 4 presents some alternative specifications of the base model presented in the previous section. 

Model 4 uses an alternative variable to control for the asymmetry in firms’ size. Model 5 and 6 

substitute the geographical proximity index with two alternative variables. Model 7 considers another 

specification of the restricted network. 

First of all, we notice that the results presented in the previous section are robust for different 

specifications. In models 4, 5, and 6 distance_1 and distance_2 are always significant. Distance_3 is 

significant just in model 4 at the 10% level, while in the other two specifications it is significant only 

at the 15% level. Moreover, as predicted by hypothesis 1.A the coefficients are progressively 

decreasing from the first to the fourth. 

Model 4 introduces the variable asymmetry in total employees instead of the asymmetry in total 

assets. This variable is not significant and causes a drop in significance also for joint M&A 

experience and the market relatedness index. At a closer look we notice that this lack of significance 

is due to a problem of multicollinearity. Indeed, asymmetry in total employees and joint M&A 

experience are highly correlated (as shown in appendix C, their correlation is 0.65). However, by 

testing the joint significance of these two variables, we notice that they are jointly significant in 

explaining the probability of an M&A (the p-value of the F test is equal to 0.014). 

Model 5 and model 6 introduce respectively the variable same city and same state which indicate 

whether the headquarters of the two firms are located in the same city or state. As expected they both 

have a positive sign. However, none of these two variables is significant: they are not able to 

distinguish with sufficient accuracy between the case of an M&A and of non-M&A. We can 

conclude that they are not good explanatory variables for this model. In considering just the 

headquarter locations of firms, it is probably better to analyse the distance in kilometres between 

companies as suggested by Grote and Umber (2007). 
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In defining the restricted network, the base model presented in the previous section included 

marketing agreements among the “strong” types of alliances (i.e. those that imply a close interaction 

between partners). This is in line with some previous studies (e.g. Anand and Khanna, 2000a; Porrini, 

2004; Lin et al., 2009; and Zaheer et al., 2010). Conversely, Yang et al. (2011) include marketing 

agreements among the “weaker” types of partnerships (which they call “exploitation alliances”). 

Given this slight difference, another restricted network was considered by excluding such kind of 

alliances. This lead to the exclusion of other 34 partnerships from the sample. The results from this 

different specification are presented in model 7. We can notice that these results are substantially 

similar to the ones obtained in model 3. The only difference is a slight increase in the coefficient of 

distance_1. This points to the fact that marketing partnerships are probably the weakest type of 

alliance among those considered in hypothesis 1.B. 
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Table 4. Additional specifications of the model. 

Variables 

Model 4 

(unrestricted 

network) 

Model 5 

(unrestricted 

network) 

Model 6 

(unrestricted 

network) 

Model 7 

(restricted 

network) 

Distance_1 3.24** 3.08*** 3.09** 3.32*** 

 
(2.42) (2.57) (2.51) (2.63) 

Distance_2 2.05** 1.77** 1.76** 1.66 

 
(2.18) (2.09) (2.09) (1.52) 

Distance_3 1.46* 1.17 1.16 1.46 

 
(1.71) (1.47) (1.47) (1.34) 

Distance_4 1.04 0.71 0.70 1.31 

 
(0.98) (0.69) (0.69) (1.28) 

Asymmetry in total assets 
 

0.35** 0.36** 0.37** 

  
(2.48) (2.33) (2.43) 

Asymmetry in total employees 0.00 
   

 
(0.49) 

   
Market relatedness index 0.62 1.06* 1.06* 1.04 

 
(0.97) (1.69) (1.69) (1.62) 

Geographical proximity index 3.28** 
  

3.49*** 

 
(2.32) 

  
(3.36) 

Same city 
 

0.66 
  

  
(0.68) 

  
Same state 

  
0.21 

 

   
(0.44) 

 
Joint M&A experience 0.08 0.06* 0.06* 0.07* 

 
(1.62) (1.69) (1.69) (1.72) 

Technological proximity 0.64 1.83 1.80 1.91 

 
(0.19) (0.58) (0.58) (0.61) 

Squared technological proximity -0.92 -1.90 -1.87 -1.99 

 
(-0.22) (-0.51) (-0.51) (-0.54) 

Total cash -0.00 -0.00 -0.00 -0.00 

 
(-0.50) (-1.02) (-1.04) (-1.05) 

Combined debt ratio 1.66 0.63 0.73 0.66 

 
(1.59) (0.48) (0.55) (0.51) 

Year 2007 -0.24 -0.11 -0.12 -0.16 

 
(-0.33) (-0.18) (-0.19) (-0.25) 

Year 2006 -0.16 -0.33 -0.33 -0.35 

 
(-0.23) (-0.49) (-0.49) (-0.50) 

Year 2005 -0.48 -0.55 -0.55 -0.57 

 
(-0.60) (-0.73) (-0.73) (-0.74) 

Year 2004 -0.01 -0.08 -0.08 -0.07 

 
(-0.01) (-0.12) (-0.13) (-0.11) 

Constant -8.32*** -10.73*** -10.84*** -10.89*** 

 
(-11.20) (-8.06) (-7.29) (-7.96) 

     N 31554 34895 34895 34895 

Note: Dependent variable is a dummy variable which equals 1 if the dyad merged in that year and 0 otherwise. 
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10. Limitations 

 

 

There are some limitations to this study that are worth mentioning. 

First, the model considers the decision to merge as a function of prior alliance decisions. 

Accordingly, the dependent variable under study considers the choice between merging and non-

merging. However, at each point in time two firms actually have three possible options: no-action, 

merge, or ally. A further study should develop a dynamic model considering these three options as a 

function of their past actions. 

Second, given the impossibility to accurately distinguish between mergers and acquisitions 

(Hagedoorn and Sadowski, 1999), this study approached the M&A decision in an a-directional 

fashion. The analysis focused on the probability of a merger or an acquisition between the dyad i-j, 

without distinguishing between the possibility of i acquiring j, j acquiring i, or i and j merging. This 

represents just a first approximation of the reality. Despite the simplicity of this symmetric approach, 

the model produced significant results consistent with the predictions. Further research should 

develop a methodology to empirically distinguish between the case of a merger and an acquisition 

and adopt a directional approach for the case of an acquisition.  

However, the most relevant limitation of a study that tries to explain the probability of an acquisition 

as a function of past alliance links is the possibility of endogeneity. As far as unobserved factors 

affect both firms’ preferences for collaboration partners (at time t-1) and acquisition targets (at time 

t), a spurious result can be obtained. In order to reduce this concern, I reviewed the literature on 

M&As and alliances and I tried to include all the factors that are likely to affect both acquisitions and 

partnerships. Such factors include geographical, product market, and technological proximity, as well 

as firm size. 

Despite these efforts, there are good reasons to believe that endogeneity is still a concern for this 

study. 
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For example, some authors proposed that when deciding to acquire firms can choose a more 

conservative strategy and use an alliance as a first step towards an M&A. The underlying logic is that 

the acquirer uses a partnership as a test to evaluate the quality of the target and the potential fit for the 

two firms. 

The theory developed in this study contends that the network of prior alliances affects the M&A 

decision by shifting the preferences of the acquirer towards potential targets closer in the network. 

Differently, if we consider alliances as a first step for M&As we are assuming that the decision to 

acquire a given firm logically precedes the creation of the alliance. In this case, the selection of the 

target would occur when the alliance is signed and not at the time of the acquisition announcement. 

For example, Porrini (2004) argues that collaborations provide excellent platforms on which 

acquirers can build or test their fit with targets, and are thus a valuable first step in an acquisition 

process. Bowman and Hurry (1993) contend that firms may adopt the strategy of sequentially 

exercising small investments in alliances and waiting for an opportune time to strike the option of 

acquisition. Mitchell and Singh (1992) provide evidence that this kind of strategy is often used by 

incumbent firms when attempting to enter in a new technical subfield of an industry. Mody (1993) 

develops a Bayesian framework to show that alliances may be used by firms as an “experimental 

organization”. Based on the outcome of this experimentation, firms decide whether to break the 

alliance, continue, or merge. In particular, merging will be avoided until there is some confidence in 

a successful outcome. 

The seek for partnerships may be part of an M&A strategy also on the target side. For example, 

Stuart et al. (1999) documents how entrepreneurial ventures looking for capital actively search for 

alliances as a way to be better known by other firms and attract investments or buyers. Also, given 

the costs associated to managing such relationships, entering a network may be a way for potential 

targets to signal their quality (Spence, 1974; Stuart et al., 1999; Reuer and Ragozzino, 2008). 
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These authors provide supporting argumentations for being concerned for endogeneity when the 

social distance between firms is one. In other words, this problem may arise between companies that 

signed a direct partnership. 

The main hypothesis of this thesis considers also greater social distances. However, it is harder to 

conceptualize endogeneity for indirect ties
8
. 

Overall, this problem is linked to a potential non-observable “affinity” between firms. In other words, 

preferences for targets and alliance partners may overlap, even controlling for the variables of the 

model. In this case, the acquirer would be more eager to select a target closer in the network simply 

because the network has been built with similar selection criteria of an M&A decision. This results in 

endogeneity. 

An econometric solution to the problem would imply the use of an instrumental variable. However, 

given the deep interconnections that exist between M&As and alliances, it is extremely hard to find a 

good instrument. Whatever factor may affect a firm’s alliance behaviour is likely to become a 

relevant element also for an acquisition decision. Also, the search for a good instrument is further 

complicated by the fact that collaborations are highly heterogeneous in types, scopes, and governance 

structure. Overall, this makes the instrumental variable method an unlikely solution to the problem. 

Instead, further research should probably focus on specifying better variables that may affect both 

M&A and alliance decisions. More sophisticated variables could be created for example starting from 

questionnaires to firms’ managers. These surveys should be able to measure some strategic, cultural, 

and technical characteristics of firms. Such improved variables should be able to better capture the 

“affinity” factor contained in the error term, thus reducing the endogeneity concerns. 

 

  

                                                             
8 Nevertheless, some explanations are still possible. For example, in several sectors product compatibility across firms may 
be extremely beneficial. Companies within a network community are more likely to pursue compatibility among their 
products (Gulati, 1995). In the context of our analysis, this effect may increase the probability that a firm will select a target 
within its community. 
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11. Conclusions 

 

 

This research found that two firms have higher chances to engage in an M&A if they are directly or 

indirectly linked in the strategic alliances’ network, centrally located within this structure, if they 

have dissimilar sizes, if they experienced more acquisitions in the past, and if they are competing in 

close product and geographical markets. Moreover, it was highlighted that R&D, manufacturing, and 

technology transfer agreements have the highest potential for transforming a direct alliance in a 

subsequent acquisition. However, when considering also indirect links all the typologies of alliances 

within the network become relevant. 

Improving on previous research that analysed the effect of geographical proximity between firms’ 

headquarters, this study showed that also secondary locations are relevant for M&As. Finally, the 

thesis found no evidence that an inverted-U relationship exists between the likelihood of an M&A 

and the technological proximity of the two companies. 

The research contributed to the existing literature by showing that relational drivers may partly 

account for the selection of targets in the context of a corporate acquisition. These drivers adds to the 

traditional economic and financial explanations for improving our understanding of the market for 

corporate control. One of the implications of this research is that economic and strategic motives 

constitute necessary but non-sufficient conditions for the occurrence of an M&A between two 

companies. By influencing the extent to which firms have access to information about potential 

targets, social networks can alter the opportunity set they perceive for acquisitions. 

In particular, by providing additional information on the target’s intrinsic characteristics, the network 

helps to reduce the information asymmetry that a traditional due diligence process cannot solve. 

Moreover, alliances may also be the conduits for precious information about new acquisition 

opportunities. Finally, network positioning can provide important cues for firms about the likely 

behaviour of other players in the network: a central position increases the perceived prestige and 
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trustworthiness of a firm (Gulati, 1998 and 1999; Ahuja et al., 2009). This in turn increases the 

appeal of a firm as potential target. 

Overall this research conforms to the evolutionary economic theories that consider firms as bounded 

rational players that rely on past experiences and leverage previous knowledge to plan their actions 

(Nelson and Winter, 2002). When facing the risks associated with an acquisition the firm resorts to 

the knowledge accumulated through prior alliances in order to make decisions. Analogously to 

previous findings on alliance creation patterns (e.g. Gulati, 1995), this study shows that firms follow 

path-dependent trajectories: a company’s M&A decision is affected by its previous collaboration 

decisions. 

Some managerial implications can be drawn from this conclusion. For example, a firm that plans to 

pursue an external growth strategy should not consider acquisitions and alliances as substitutes. 

Instead, an aggressive acquisition strategy should be complemented by the creation of several 

alliances. Indeed, these latter enable companies to make better assessed decisions by selecting 

valuable targets and avoiding risky transaction. 

A final note concerns the generality of these results. The analysis tested two competing hypotheses. 

The informational advantage view predicts that proximity within the network and central positioning 

both increase the likelihood of an M&A. The substitution effect view instead predicts an opposite 

effect. The results show that the first hypothesis prevails. Some previous studies instead found 

support for the second hypothesis. 

A possible way to reconcile these different evidences concerns the underlying characteristics of the 

sector considered for the analysis. In a knowledge-intensive sector problems of informational 

asymmetry are exacerbated and the value of network links as knowledge-transmission mechanisms 

are maximal. Moreover, in an high-tech sector characterized by constant innovation, alliances may 

communicate information regarding new acquisition opportunities. Instead, in a less knowledge-

intensive industry in a late stage of its life-cycle these effects may be lowered and a different pattern 

may be observed. 
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Finally, this study presented some limitations that poses the basis for further research. First, an 

improved model should encompass M&A decisions, alliance decisions and no-action as the 

possibilities for a dyad of firms. Second, a directional approach should be developed in studying 

acquisitions. Third, improved variables should be developed to better capture the “affinity” between 

firms and reduce the endogeneity concerns. 
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APPENDIX 

 

A. The stages of integrated circuit fabrication. 

 

Source: compiled from the process description contained in USITC (2006). See the source for a detailed 

description and the technical glossary. 

Formation of silicon 
wafer 

•Silicon made from sand 

•Silicon cut into ingots 

•Ingot ground and polished 

•Ingot sliced into wafers 

•Edges of wafers rounded 

•One side of wafer polished 

•Wafer cleaned 

Formation of mask Oxidation 

Photoresist 
Mask exposure and 

developing 
Etching 

Doping (ion 
implementation) 

Implant annealing Contact mask 

Metal mask 
(including sample 

probe) 
Passivization Sputtering 

Die sort Wafer cut into die 
Assembly: die 

attach and bond 

Package sealing 
Electrical and 

mechanical testing 

Labeling, 
packaging, and 

shipping 
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B. Community structure of the network. 

 

 

The model developed in this thesis considered the network distance as the main explanatory variable 

under study. 

An alternative approach that was tested involved the analysis of the community structure of the 

network. Communities may be broadly defined as subsets of vertices within which node-node 

connections are dense, but between which links are less dense (Girvan and Newman, 2002). 

Following this approach I created the dummy variable same cluster (that was set equal to 1 if the 

dyad belonged to the same network community) and tested whether this variable had an effect on the 

probability of an M&A. The underlying logic is that firms belonging to different communities are 

less connected with respect to firms in the same community. Same cluster and network distance are 

deeply interlinked: indeed, the higher the distance between two firms, the lower the probability that 

they will belong to the same cluster. Clusters were created for each time period using UCINET 6 

(Borgatti et al., 2002) which applies the algorithm developed by Girvan and Newman (2002). Results 

were largely dependent on the choice of the number of clusters. Generally speaking, the higher the 

number of clusters, the closer is the “border” of the community to each firm. 

However, given the more straight-forward interpretation of the network distance variable it was 

chosen as the preferred approach. 
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C. Correlation matrix and descriptive statistics 

 

Table C.1. Correlation matrix. 

    1 2 3 4 5 6 7 8 9 

1 M&A 1 
       

  

2 Distance_1 0.0271 1 
      

  

3 Distance_2 0.0206 -0.005 1 
     

  

4 Distance_3 0.013 -0.007 -0.017 1 
    

  

5 Distance_4 0.0044 -0.007 -0.017 -0.024 1 
   

  

6 Joint network centrality 0.0302 0.2596 0.5386 0.437 0.2139 1 
  

  

7 Socially asymmetric dyad 0.0168 0.0119 0.1054 0.1792 0.115 0.1834 1 
 

  

8 Asymmetry in total ass. (ln) 0.0208 0.052 0.12 0.1444 0.1001 0.2063 0.4667 1   

9 Asymmetry in total empl. 0.0171 0.0605 0.1331 0.1316 0.086 0.2259 0.432 0.6601 1 

10 Market relatedness index 0.0005 -0.006 0.0156 -0.011 0.0005 -0.005 0.0103 -0.003 -0.086 

11 Geographical proximity ind. 0.001 0.0076 0.0163 0.0106 0.0056 0.0208 -0.005 -0.053 -0.041 

12 Same city 0.0012 0.0089 -0.005 0.0009 0.0104 0.0132 0.0075 -0.013 -0.034 

13 Same state -0.002 0.0162 0.0123 0.012 0.0253 0.0329 0.0349 -0.039 -0.08 

14 Joint M&A experience 0.0222 0.0666 0.1045 0.1178 0.1077 0.1935 0.2344 0.4763 0.5726 

15 Technological proximity -0.005 -0.016 -0.037 -0.073 -0.038 -0.076 -0.207 -0.297 -0.226 

16 Sq. technological proximity -0.006 -0.016 -0.038 -0.07 -0.04 -0.078 -0.184 -0.261 -0.188 

17 Total cash 0.0179 0.1163 0.1865 0.1471 0.0715 0.3241 0.4653 0.5865 0.7297 

18 Combined debt ratio 0.0055 -0.004 0.0142 0.0306 0.0205 0.0245 0.0509 0.1432 0.1083 

  
         

  

    10 11 12 13 14 15 16 17 18 

10 Market relatedness index 1 
 

      

  

11 Geographical proximity ind. 0.0674 1 

      
  

12 Same city 0.0467 0.5675 1 
     

  

13 Same state 0.0505 0.1973 0.2879 1 
    

  

14 Joint M&A experience -0.162 -0.021 -0.011 0.0301 1 
   

  

15 Technological proximity 0.0297 0.024 -0.007 -8E-04 -0.1 1 
  

  

16 Sq. technological proximity 0.0322 0.0256 -0.006 -0.003 -0.1 0.9592 1 
 

  

17 Total cash -0.041 -0.008 0.0023 0.0404 0.5695 -0.177 -0.166 1   

18 Combined debt ratio -0.016 -0.057 -0.051 -0.184 0.1212 -0.066 -0.043 -0.087 1 
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Table C.2. Descriptive statistics. 

Variable Obs Mean Std. Dev. Min Max 

M&A 152385 0.0006759 0.0259898 0 1 

Distance_1 177555 0.0082589 0.0905026 0 1 

Distance_2 177555 0.0314845 0.1746234 0 1 

Distance_3 177555 0.0660305 0.248336 0 1 

Distance_4 177555 0.0699773 0.2551092 0 1 

Joint network centrality 177555 0.1670297 1.200093 0 42.63272 

Socially asymmetric dyad 177555 0.1155248 0.3196551 0 1 

Asymmetry in total assets (ln) 55622 6.321174 2.112652 -4.60517 10.78475 

Asymmetry in total employees 45648 6297.036 12243.35 0 71450 

Market relatedness index 164100 0.4727148 0.299437 0 1 

Geographical proximity index 177555 0.0173201 0.085074 0 1 

Same city 177555 0.0281603 0.1654311 0 1 

Same state 177555 0.2934302 0.4553351 0 1 

Joint M&A experience 172265 4.536882 6.126038 0 69 

Technological proximity 91792 0.3611336 0.3029926 0 1 

Squared technological proximity 91792 0.222221 0.2913637 0 1 

Total cash 54598 1090.258 2350.081 0 27880 

Combined debt ratio 54042 0.1471316 0.1829718 0  .95714283 
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D. Interdependence among dyads. 

 

 

An assumption underlying the dyadic analysis is that observations in each year are independent from 

each other (Gulati, 1995). This assumption is questionable since the presence of the same company in 

various dyads in the same year can lead to interdependence. This problem is also known as 

“common-actor effect” (Lincoln, 1984) and can lead to inefficient parameter estimates.  

In order to test this concern, two additional models have been estimated using the cluster option 

provided by RELOGIT. This allows to estimate a model when observations are interdependent within 

a cluster, but independent between clusters. 

The results of this sensitivity analysis are presented in table D.1. 

Model D.1 groups in the same cluster all the observations having the same first firm of the dyad. 

Model D.2 does the same but considering the second firm of the dyad. Model 2 is reported from the 

text for direct comparison. 

The three models present just minimal changes in the statistics. This can be a sign that results are 

robust for interdependence across dyads. 
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Table D.1. Sensitivity analysis for interdependence across dyads. 

Variables 

Model 2 

(unrestricted 

network) 

Model D.1 

(unrestricted 

network) 

Model D.2 

(unrestricted 

network) 

Distance_1 3.04** 3.04** 3.04** 

 
(2.44) (2.41) (2.41) 

Distance_2 1.71** 1.71** 1.71** 

 
(2.04) (1.97) (1.97) 

Distance_3 1.14 1.14 1.14 

 
(1.44) (1.42) (1.42) 

Distance_4 0.70 0.70 0.70 

 
(0.68) (0.73) (0.73) 

Asymmetry in total assets 0.36** 0.36** 0.36** 

 
(2.5) (2.47) (2.47) 

Market relatedness index 1.03* 1.03* 1.03* 

 
(1.65) (1.76) (1.76) 

Geographical proximity index 3.47*** 3.47*** 3.47*** 

 
(3.22) (3.26) (3.26) 

Joint M&A experience 0.06* 0.06* 0.06* 

 
(1.67) (1.86) (1.86) 

Technological proximity 1.83 1.83 1.83 

 
(0.58) (0.62) (0.62) 

Squared technological proximity -1.88 -1.88 -1.88 

 
(-0.51) (-0.53) (-0.53) 

Total cash -0.00 -0.00 -0.00 

 
(-1.06) (-1.08) (-1.08) 

Combined debt ratio 0.65 0.65 0.65 

 
(0.5) (0.51) (0.51) 

Year 2007 -0.11 -0.11 -0.11 

 
(-0.18) (-0.17) (-0.17) 

Year 2006 -0.33 -0.33 -0.33 

 
(-0.49) (-0.54) (-0.54) 

Year 2005 -0.55 -0.55 -0.55 

 
(-0.73) (-0.73) (-0.73) 

Year 2004 -0.07 -0.07 -0.07 

 
(-0.12) (-0.13) (-0.13) 

Constant -10.85*** -10.85*** -10.85*** 

 
(-8.07) (-8.42) (-8.42) 

    
N 34895 34895 34895 

Note: Dependent variable is a dummy variable which equals 1 if the dyad merged in that year 

and 0 otherwise. Z-values are in parenthesis. 
*** p ≤ 0.01; ** 0.01 < p ≤ 0.05; * 0.05 < p ≤ 0.1 

 


