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 Chapter 

 

1.  

Introduction of 

dissertation 

 

 

“It is the long history of humankind (and animal kind, too) those who learned to 

collaborate and improvise most effectively have prevailed.” – quote assigned to 

Charles Darwin 

 

Firms’ activities become increasingly interdisciplinary and international, customer 

demands are changing frequently and the costs of developing new products have 

grown substantially. To deal with these challenges, The Economist (2015) recently 

stated that firms are under an increasing pressure to form strategic alliances with 

external partners. Especially in the pharmaceutical industry, forming strategic 

alliances, or “voluntary agreements between firms involving exchange, sharing, or 

co-development of products, technologies or services” (Gulati, 1998: p. 293), has 

become a common organization practice (Hagedoorn and Wang, 2012). 

Pharmaceutical firm Novartis and biotechnology firm Amgen, for instance, 

announced on the 2nd of September 2015 to collaborate in the areas of Alzheimer’s 

disease and migraine. Combining knowledge from different enzymes, both firms 

intend to develop new drugs in order to reduce the risk of developing these diseases 

(see Figure 1.1). 

Many different reasons have been identified why firms form strategic 

alliances, such as to share costs and risks, to gain access to knowledge, to gain access 

to new markets or to learn from the skills and capabilities of the alliance partner 

(Colombo et al., 2006; Deeds and Hill, 1996; Duysters and Lokshin, 2011; Lane and 

Lubatkin, 1998). Although firms are highly motivated to form strategic alliances, 

creating value from alliances is perceived to be a complex task and their failure rate  



10 

Figure 1.1. Recent alliance announcements by pharmaceutical firms (source: 

LexisNexis) 
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is high (De Man and Duysters, 2005; Das and Teng, 2000; Kale, Singh and 

Perlmutter, 2000). Hence, extant research has investigated how firms can create 

value from their strategic alliances. 

In this dissertation, we aim to advance this line of research by pointing to an 

important gap in the existing alliance literature, namely it has implicitly 

conceptualized firms as monolithic entities. To address this shortcoming, we use 

insights from the literature on multinational firms, which has strongly emphasized 

the relevance of firms’ internal structure by considering them as a complex network 

of different entities. This dissertation therefore aims to enrich the alliance literature 

by examining how firms’ internal structure influences their ability to create value 

from alliances. In this way, we develop a deeper understanding of how alliance 

knowledge is used and recombined within firms.  

In the next sections, we first provide a brief overview of existing insights on 

the value creation from strategic alliances. Subsequently, we elaborate on the 

identified shortcoming and its theoretical and empirical implications. Then, we 

discuss the relevance of firms’ internal structure in the context of multinational 

firms. Finally, we present our conceptual framework and the three research projects.  

 

1.1. Creating value from strategic alliances 

Alliance research initially focused on individual alliances as the unit of analysis by 

studying how the knowledge of the alliance partner can be recombined with the 

existing knowledge of the firm in order to develop new products and technologies 

(Cohen and Levinthal, 1990; Das and Teng, 2000; Madhok and Tallman, 1998; 

Wassmer and Dussauge, 2011a). Over time, scholars have increasingly shifted to 

alliance portfolios as the unit of analysis, where alliance portfolios are defined as “a 

firm’s collection of direct alliances with partners” (Lavie, 2007: p. 1188). By 

recombining knowledge across different alliances, firms can create additional value, 

above and beyond the value that is created within individual alliances (Ozcan and 

Eisenhardt, 2009; Parise and Casher, 2003; Wassmer and Dussauge, 2011a; 2011b). 

Alliance portfolio studies have extensively examined how the composition of these 

portfolios influences the performance of firms (Wassmer, 2010). For instance, 

through increasing the number of alliances (i.e. alliance portfolio size) or increasing 

the diversity of the alliance partners (i.e. alliance portfolio diversity), firms can 
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increase opportunities for recombining knowledge from different external 

knowledge sources (Faems et al., 2010; Wassmer, 2010). However, when alliance 

portfolio size and diversity exceed a certain threshold, lack of absorptive capacity 

and increased organizational complexity might restrict firms’ ability to fully reap 

these knowledge recombination possibilities (Deeds and Hill, 1996; Duysters and 

Lokshin, 2011; Jiang, Tao and Santoro, 2010).  

At the same time, recent studies have observed that firms with similar 

alliance portfolio configurations can still have different levels of performance (Lahiri 

and Narayanan, 2013). Scholars have therefore started to examine why some firms 

are more able to reap benefits from alliance portfolios than others. Alliance portfolio 

management mechanisms, such as in-house alliance training and dedicated alliance 

functions, are found to help firms to realize value from their alliances (Heimeriks et 

al., 2007; Kale and Singh, 2007; Sarkar et al., 2009). Moreover, specific strategic 

choices, such as internal R&D and vertical integration, are identified as important 

factors enhancing the performance of alliance portfolios (Lahiri, and Narayanan, 

2013; Noseleit and De Faria, 2013; Wuyts and Dutta, 2014). 

 

1.2. Alliance portfolios and firms’ internal structure 

Although extant alliance portfolio studies have provided important insights in the 

firm-level implications of alliance portfolios, they typically assign the formed 

alliances to the ultimate firm-level, thereby conceptualizing the firm as a monolithic 

entity. We have therefore so far only a limited understanding how value is created 

from alliance portfolios within firms. To address this gap in the literature, we stress 

the need to explicitly take into account firms’ internal structure when analyzing 

their alliance portfolios. Next, we will discuss the theoretical and empirical 

contributions of our approach in more depth.  

 

1.2.1. Theoretical contributions 

To create value from alliance portfolios, firms can recombine knowledge across 

different alliances and recombine the accessed alliance knowledge with their own 

internal knowledge sources (Wassmer and Dussauge 2011a, 2011b).  

Conceptualizing the firm as a monolithic entity, alliance portfolio scholars have 

implicitly assumed that once the accessed knowledge from the alliance partners has 
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successfully been transferred to the focal firm, it can ‘freely’ be recombined with 

firms’ existing knowledge base and with other alliances. However, this assumption 

is unlikely to hold in many firms, and especially in multinational firms (MNCs), 

which have been emphasized as consisting of different entities located in different 

countries. Internal boundaries between these different entities within the MNC 

hamper the transfer of knowledge and decrease the likelihood of successful 

knowledge recombination (e.g. Björkman, Barner-Rasmussen and Li, 2004; 

Minbaeva et al., 2003). In this dissertation, we aim to address this shortcoming in 

the alliance literature by conceptualizing the firm as a polylithic entity. In this 

alternative approach, we acknowledge that the firm consists of different entities that 

each can engage in alliance activities.  

To theorize how different aspects of firms’ internal structure influence the 

creation of value from alliances portfolios, we rely in each study on one or two 

theoretical frameworks (e.g. the knowledge-based view, organization design, 

transaction cost economics and social network theory). We, for instance, combine 

insights from the knowledge based view and organization design to show how 

internal boundaries influence the recombination of knowledge within firms. 

Moreover, we apply transaction cost economics arguments to increase our 

understanding of how alliance formation decisions are made within firms. Finally, 

we combine social network theory with the knowledge based view to examine how 

the externally accessed alliance knowledge can be shared between subsidiaries 

within the MNC. Together, we aim to increase our theoretical understanding of how 

alliance knowledge is used and recombined within the MNC, which provides a good 

starting point to further advance the existing alliance portfolio literature. 

 

1.2.2. Empirical contributions 

In addition to the theoretical contributions, we point to the empirical implications 

of conceptualizing the firm as monolithic entity. Alliance portfolio studies typically 

focus on the firm-level implications of alliance portfolios and thereby aggregate all 

alliance information to the ultimate firm-level (Jiang et al., 2010; Sivakumar et al., 

2011). Recent alliance studies, however, show that the headquarters as well as its 

geographically dispersed subsidiaries form strategic alliances with external  

 



14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2. Alliance portfolio of Johnson & Johnson between 2006 and 2008 
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partners (Alnuaimi, Singh and George, 2012; Zaheer and Hernandez, 2011), 

indicating that different entities within the firm can engage in the formation of 

strategic alliances.  

In Figure 1.2, we relied on the SDC Platinum database to illustrate the 

alliance portfolio of Johnson & Johnson between 2006 and 2008. We clearly observe 

that different entities (e.g. subsidiaries) within the firm form strategic alliances. In 

addition, these subsidiaries are situated in different countries all over the world. 

Moreover, this figure shows heterogeneity in the extent to which subsidiaries are 

engaged in strategic alliances. Finally, it is important to note that the majority of 

the subsidiaries is not engaged in any alliances, as Figure 1.2 only depicts the 

subsidiaries that have formed alliances during the 2006-2008 period. 

In this dissertation, we contribute to the existing alliance portfolio research 

by collecting and constructing alliance portfolios at the subsidiary-level. This allows 

us to identify which subsidiaries are engaged in the formation of strategic alliances 

and to observe patterns in how alliance portfolios are dispersed across different 

subsidiaries over time. Finally, by extending our model with internal relationships, 

we aim to investigate how an alliance of a focal subsidiary affects the performance 

of its sister subsidiaries. Together, we aim to advance alliance portfolio research by 

developing and applying an alternative operationalization of alliance portfolios 

which takes into account firms’ internal structure.   

 

1.3. Firms’ internal structure in the MNC context 

To better understand how firms’ internal structure influences the creation of value 

from alliance portfolios, we use insights from the literature on multinational firms. 

While firms of all sizes form strategic alliances with external partners, especially 

multinational companies are heavily involved in these activities (Tallman and 

Chacar, 2011). Many alliance portfolio studies have therefore focused on the 

empirical setting of MNCs (Jiang et al., 2010; Sivakumar et al., 2011). Below we rely 

on insights from the MNC literature to briefly discuss the characteristics and the 

context of multinational firms. 

Multinational companies (MNCs) are commonly defined as “a group of 

geographically dispersed and goal-disparate organizations that include its 

headquarters (HQ) and the different national subsidiaries” (Ghoshal & Barlett, 



16 

1990: 603). MNC subsidiaries act as semi-independent entities (Ambos and Ambos, 

2009; Birkinshaw, Hood and Young, 2005). On the one hand, they are situated in 

different countries, face different institutional settings and national cultures, and 

have developed different knowledge networks (Chang and Taylor, 1999). On the 

other hand, MNC subsidiaries share a common background and organizational 

practices as they have a common corporate parent (Regner and Zander, 2011). 

Moreover, subsidiaries are connected with each other via an international intra-firm 

network. This implies that the behavior of one particular subsidiary might also 

impact other sister subsidiaries belonging to the same intra-firm network (Gupta 

and Govindarajan, 1994).  

In the MNC, the headquarters play a dual role (Foss, 1997). First, it needs to 

monitor and control its subsidiaries in order to limit agency problems and to reduce 

the likelihood of opportunistic behavior (Brenner and Ambos, 2013; Chang and 

Taylor, 1999). For instance, it needs to define the decision rights of subsidiaries, and 

create information and reward systems (Foss, Foss and Nell, 2012). Second, it can 

support its subsidiaries. Existing research has shown that by coordinating 

knowledge transfer processes between subsidiaries and by providing additional 

resources or legitimacy, the headquarters can substantially improve subsidiary 

performance (Björkman, Barner-Rasmussen and Li, 2004; Bouquet and Birkinshaw, 

2008; Ciabuschi, Dellestrand and Holm, 2012). 

In addition, recent MNC scholars have pointed to the increasing important 

role of foreign subsidiaries. Not only are subsidiaries increasingly involved in the 

development of new knowledge and innovations (Almeida and Phene, 2004; 

Dellestrand and Kappen, 2012; Mudambi, 2011), they also are also more and more 

part of local external networks (Andersson and Forsgren, 1996). In this way, they 

increasingly become a source of competitive advantage (Ciabuschi, Dellestrand and 

Holm, 2012, Dellestrand and Kappen, 2012). The growing importance of subsidiaries 

has also increased their bargaining power and influence on strategic decisions 

(Andersson, Forsgren and Holm, 2007; Mudambi and Navarra, 2004).  

Together, these studies have identified the MNC as having a complex internal 

structure because it consists of connected, but geographically dispersed entities. In 

this dissertation, we will use these insights to enhance our understanding of the 

creation of value from alliance portfolios by multinational firms. 
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1.4. Conceptual model 

The main goal of this dissertation is to study how MNCs’ internal structure 

influences their ability to recombine knowledge from their alliance portfolios, and 

how this subsequently influences their performance. We have developed the 

following conceptual model (see Figure 1.3). At the top of the figure, the dominant 

view in the alliance portfolio literature is illustrated, namely it conceptualizes the 

firm as a monolithic entity by aggregating all alliances to the firm-level. At the 

bottom of Figure 1.3, we show the shift to conceptualizing the firm as a polylithic 

entity by explicitly taking into account firms’ internal structure. This dissertation 

consists of three sub-projects, which each focus on different, but related research 

questions (see Figure 1.3). Next, we introduce these three sub-projects. 

 

1.4.1. Project 1: Alliance portfolio concentration 

Chapter 2 of this dissertation describes the results of the first project. In this first 

project, we point to an important shortcoming in the alliance portfolio literature, 

namely the firm is implicitly conceptualized as a monolithic entity (see upper part 

of Figure 1.3). Instead we propose to explicitly take into account firms’ internal 

structure when studying the performance implications of alliance portfolios. We 

therefore open up the black box by identifying firms’ internal structure and linking 

strategic alliances to specific subsidiaries (see bottom part of Figure 1.3). In this 

way, we aim to push forward alliance portfolio research by increasing our 

understanding of how firms realize value from their alliance portfolios.  

Chapter 2 starts with a brief overview of how firms can create value from 

their alliance portfolios (Lahiri and Narayanan, 2013; Wassmer, 2010; Wassmer and 

Dussauge, 2011a). Subsequently, we identify an important gap in the existing 

alliance portfolio literature, which has conceptualized the firm as a monolithic entity 

and largely ignored the impact of firms’ internal structure. Instead we stress the 

need to conceptualize firms as polylithic entities. To operationalize that different 

units within the firm can form strategic alliances, we introduce the concept of 

alliance portfolio concentration – i.e. the extent to which the formation of a firm’s 

strategic alliances is concentrated within a limited number of geographic units of 

the focal firm. 
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Figure 1.3. Overall conceptual model 
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We rely on insights from the knowledge-based view and organization design 

literature (e.g. Grant, 1996a, 1996b; Karim and Kaul, 2015; Kogut and Zander, 1992; 

Kretschmer and Puranam, 2009; Lawrence and Lorsch, 1967) to show how alliance 

portfolio concentration influences the recombination of alliance knowledge across 

different units. We hypothesize that recombining knowledge across alliances is 

easier in relatively concentrated alliance portfolios compared to relatively dispersed 

alliance portfolios. In addition, we expect that the positive relationship between 

alliance portfolio concentration and firm performance becomes less outspoken as 

firms’ alliance portfolios increase in size. To test our hypotheses, we have developed 

a methodological protocol to decompose alliance portfolios across different 

geographic units of MNCs. Our final dataset consists of 32 large, R&D-intensive 

pharmaceutical firms for the years 2000-2010. 

 

1.4.2. Project 2: Alliance formation behavior of MNC subsidiaries 

Chapter 3 of this dissertation discusses the second research project, which builds on 

the insights from Chapter 2. While existing literature has observed that MNC 

subsidiaries increasingly form strategic alliances (Alnuaimi, Singh and George, 

2012; Zaheer and Hernandez, 2011), the majority of subsidiaries does not engage in 

any alliance activities. So far, we have limited understanding why some subsidiaries 

form alliances (e.g. subsidiaries A, C, D and F in Figure 1.3) and others do not (e.g. 

subsidiaries B, E and G). The goal of the second research project is therefore to 

examine which conditions explain the alliance formation behavior of MNC 

subsidiaries. Hence, this study will increase our understanding of the alliance 

formation process in the MNC context.  

In Chapter 3, we begin with discussing the existing alliance formation 

literature, which has extensively studied why some firms form strategic alliances 

and others do not. Two important conditions have been identified, namely (i) 

inducements to form strategic alliances, and (ii) opportunities to find suitable 

alliance partners (Ahuja, 2000a; Eisenhardt and Schoonhoven, 1996). We argue that 

alliance formation at the firm-level is theoretically and empirically different from 

alliance formation at the subsidiary-level. Subsidiaries do not operate as stand-

alone, independent entities, but operate in an international intra-firm network, 

consisting of the headquarters and other subsidiaries (Ghoshal and Barlett, 1990). 
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As engaging in alliances is risky, the headquarters needs to control the knowledge 

that is exposed to external parties (Pisano, 1990; Tsang, 2000; Zhang et al., 2007).  

Based on the transaction costs economics and recent MNC literature, we 

therefore propose that relationship between the subsidiary and the headquarters is 

a third condition explaining alliance formation at the subsidiary-level. The 

headquarters has to give its fiat for alliance formation depending on the level of 

control and support it can provide to the subsidiary (Brenner and Ambos, 2013; 

Dellestrand and Kappen, 2012). We focus on three different characteristics of the 

headquarters-subsidiary relationship, namely geographical distance, ownership and 

relative size of the subsidiary. To test the hypotheses, we construct a novel, 

longitudinal dataset on the alliance formation behavior of subsidiaries of seven large 

MNCs in the pharmaceutical sector.   

 

1.4.3. Project 3: Indirect R&D alliances 

Chapter 4 focuses on the third and final project of this dissertation. In Chapter 3, 

we have shown that there is substantial heterogeneity in the extent to which 

subsidiaries form strategic alliances. Applying a network perspective, we take a next 

step by investigating how MNC subsidiaries are influenced by the strategic alliances 

that are formed by their sister subsidiaries. In Chapter 4, we therefore aim to offer 

new insights by examining the interaction between intra-firm and inter-firm 

knowledge recombination processes. Moreover, in this chapter we focus on a specific 

type of alliances, namely Research & Development (R&D) alliances.  

In Chapter 4, we argue that, next to the distinction between knowledge 

recombination within alliances and across alliances (Wassmer and Dussauge, 

2011a), it is important to distinguish between direct and indirect knowledge 

recombination. The subsidiaries of a MNC are linked with each other through an 

intra-firm network (Ambos and Ambos, 2009; Gupta and Govindarajan, 1994). Using 

insights from social network theory (Ahuja, 2000b; Hansen, 2002), we therefore 

argue that R&D alliances do not only provide direct knowledge recombination 

benefits to the subsidiary that formed the alliance, but may also provide indirect 

knowledge recombination benefits to sister subsidiaries that are part of same MNC 

network.  
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Furthermore, based on knowledge-based view arguments (Carnabuci and 

Operti, 2013; Hansen, 2002), we expect that the effect of indirect alliances depends 

on the structural characteristics of the intra-firm network. In particular, we explore 

the moderating effects of knowledge overlap and the involvement in joint R&D 

projects. We argue, for instance, that Subsidiary E in Figure 1.3 is more likely to 

benefit from Alliance Partner 4 of Subsidiary D, because they have a strong internal 

connection. To test the effects of direct and indirect alliances, we have developed a 

panel data set on the research and alliance activities of 1473 subsidiaries belonging 

to 107 pharmaceutical and biotechnology firms covering eight years (1995-2002).  
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 Chapter 

 

 

Abstract: This chapter explores the impact of firms’ internal structure on their 

ability to benefit from alliance portfolios. Focusing on the particular setting of 

multinational companies, we examine the impact of alliance portfolio concentration 

– i.e. the extent to which alliances are concentrated within a limited number of 

geographic units - on focal firms’ performance. Relying on Knowledge Based View 

insights, we hypothesize that (i) an increase in alliance portfolio concentration 

positively influences firm performance and (ii) alliance portfolio size negatively 

moderates this relationship. Our empirical results enrich the emerging capability 

perspective on alliance portfolios, point to the relevance of conceptualizing focal 

firms in alliance portfolio research as polylithic entities instead of monolithic ones, 

and provide new insights into how firms internally recombine externally accessed 

knowledge.  

                                                           
1 Earlier versions of this manuscript have been presented at the Academy of Management Meeting, 

Philadelphia, 2014, and at the SMG mini-Conference on Firm Boundaries, Copenhagen, 2014. This 

manuscript is submitted for publication and under review. 

2.  

Concentrating Alliances 

within MNCs: Examining how 

Focal Firms’ Internal 

Structure Influences the 

Performance Implications of 

Alliance Portfolios 1 

 By: Brenda Bos, Dries Faems and Florian Noseleit 
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2.1. Introduction 

Alliance portfolios, i.e. “firms’ collection of direct alliances with partners” (Lavie, 

2007, p.1188), are recognized as important strategic phenomena as they provide 

opportunities for knowledge recombination at both the single alliance level and the 

alliance portfolio level (Wassmer and Dussauge, 2011a). Applying a configurational 

perspective, some scholars (e.g. Jiang, Tao, and Santoro, 2010; Sivakumar et al., 

2011)  have focused on examining the impact of alliance portfolio size and diversity 

on firm performance, theorizing that such compositional characteristics determine 

the potential knowledge recombination benefits of alliance portfolios. Applying a 

capability perspective on alliance portfolios, others (e.g., Lahiri and Narayanan, 

2013; Sarkar, Aulakh and Madhok, 2009) have started exploring why some firms 

are more able to actually realize these knowledge recombination benefits than 

others. The presence of particular alliance portfolio mechanisms (Duysters et al., 

2012; Oerlemans, Knoben and Pretorius, 2013) and the choice for particular 

strategic options in terms of innovation strategy and vertical integration (Lahiri and 

Narayanan, 2013; Wuyts and Dutta, 2014) are identified as important factors in this 

respect.  

In this chapter, we point to focal firms’ internal structure as a largely ignored 

but important factor to explain firms’ capability in reaping knowledge recombination 

benefits from alliance portfolios. Extant alliance portfolio research tends to 

disregard the internal structure of the focal firm. Aggregating all alliance 

information to the ultimate parent level, it implicitly conceptualizes the focal firm 

as a monolithic entity. Instead, we emphasize that firms often exist of multiple, 

geographically dispersed units, which each can engage in alliance activities. 

Multinational companies (MNCs), for instance, consist of a group of semi-

independent units situated in different geographical locations (Ghoshal and Barlett, 

1990). Moreover, subsidiaries in different countries can each engage in alliance 

activities (Alnuaimi, Singh, and George, 2012; Zaheer and Hernandez, 2011), 

triggering a situation where alliances of MNCs are geographically dispersed across 

different subsidiaries.  

Knowledge-based view (KBV) scholars (e.g. Grant, 1996b; Kogut and Zander, 

1992) already emphasized that structural aspects, such as the existence of internal 

boundaries, can significantly influence the recombination of firm-specific 
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knowledge. Relying on these insights, we theorize that the extent to which alliances 

are structurally concentrated within a limited number of geographic units impacts 

focal firms’ ability to realize the potential knowledge recombination benefits of 

alliance portfolios. In particular, we hypothesize that increased alliance portfolio 

concentration – i.e. the extent to which the formation of a firm’s strategic alliances 

is concentrated within a limited number of geographic units of the focal firm – 

positively influences firm performance. In addition, we expect that this positive 

effect of increased alliance portfolio concentration becomes less outspoken as the size 

of the alliance portfolio increases.  

To test our hypotheses, we have developed a methodological protocol, allowing 

for the empirical decomposition of alliance portfolios across different geographic 

units of MNCs. First, we collected information from 10-K and annual reports on the 

internal structure of 32 multinational pharmaceutical firms for the years 2000-2010, 

which resulted in a total sample of 291 firm-year observations. Our second step was 

to collect information on firms’ alliance activities from the Thomson SDC Platinum 

database, allowing us to link the alliance activities to firms’ internal structure of 

subsidiaries. Finally, to measure alliance portfolio concentration at the firm-level, 

we rely on the Gini coefficient, which has been extensively used to measure 

inequality among values of a frequency distribution (Harrison and Klein, 2007).  

Analyzing these data, we find that, over time, firms exhibit different patterns 

in terms of alliance portfolio concentration. In addition, the results from fixed effects 

regression analyses show that the relationship between alliance portfolio 

concentration and firm performance depends on the size of firms’ alliance portfolios. 

For firms with a relatively small alliance portfolio, an increase in alliance portfolio 

concentration is positively related to its financial performance. However, when 

firms’ alliance portfolios are relatively large, the relationship between alliance 

portfolio concentration and firm performance becomes negative. 

Our findings contribute to the alliance portfolio literature in several ways. 

First, we enrich the capability perspective on alliance portfolios by pointing to firms’ 

internal structure as a vital additional condition that influences focal firms’ ability 

to realize the potential benefits from alliance portfolios. Second, we show the 

relevance and importance of moving away from framing focal firms as monolithic 

entities, which is the dominant conceptualization in extant alliance portfolio 
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research, toward framing them as polylithic entities, consisting of different units 

that each can engage in alliance activities. We also contribute to the broader 

knowledge-based perspective, showing that changes in internal structures not only 

impact intra-organizational knowledge recombination processes (Karim and Kaul, 

2015), but also influence firms’ ability to recombine external knowledge, which is 

accessed via alliance activities. In addition, we point to the relevance of a more 

nested perspective on absorptive capacity, showing that the absorptive capacity of 

multiple geographic units influences firms' overall absorptive capacity.  

The remainder of this chapter is structured as follows. First, we discuss 

existing alliance portfolio research and further explain the relevance of considering 

focal firms’ internal structure. Subsequently, we develop hypotheses on the firm 

performance implications of alliance portfolio concentration. Next, we describe our 

methodological approach, explaining how we decomposed alliance portfolios in the 

setting of MNCs. After presenting the results of our regression analyses, we discuss 

the main implications of the findings, provide an overview of the main limitations, 

and offer suggestions for future research. 

 

2.2. Theoretical background 

2.2.1. Knowledge-based view, alliance portfolios and knowledge 

recombination 

According to the knowledge-based view, knowledge is the primary source of value 

for firms (Grant, 1996a). The productivity of the firm is determined by the 

knowledge of its employees, and even physical assets such as machines are seen as 

“embodiments of knowledge” (Grant, 1996b, p.112). The creation of new knowledge 

is the main purpose of firms (Kogut and Zander, 1992; Karim and Kaul, 2015). 

Knowledge-based view scholars frame knowledge creation as a recombinant process 

where firms search for novel or better combinations of different knowledge elements 

(Fleming, 2001). Firms can recombine knowledge through (i) discovering novel 

recombinations of existing knowledge elements or (ii) finding novel configurations 

to link elements with each other (Fleming and Sorenson, 2004; Galunic and Rodan, 

1998). 

To complement internal knowledge components and to minimize the risk that 

the existing knowledge base becomes exhausted, firms can form strategic alliances 
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with external partners (Cassiman and Veugelers, 2006; Vasudeva and Anand, 2011). 

Strategic alliances provide firms access to new knowledge elements, allowing to 

expand the potential set of knowledge recombinations (Colombo, Grilli and Piva, 

2006; Keil et al., 2008; Vasudeva and Anand, 2011), which can substantially 

influence firm performance (Jiang et al., 2010; Lahiri and Narayanan, 2013). 

Alliance portfolios, representing focal firms’ collection of direct alliances with 

partners at a particular point in time (Lavie, 2007), can lead to two types of value 

creating knowledge recombinations (Wassmer and Dussauge, 2011a). First, there is 

the possibility of synergistic knowledge recombination at the single alliance level 

where the knowledge of each individual alliance can be combined with the focal 

firm’s internal knowledge (Das and Teng, 2000; Madhok and Tallman, 1998). 

Second, focal firms can also engage in synergistic knowledge recombination at the 

alliance portfolio level where the focal firm recombines knowledge of different 

alliance partners. Such synergistic recombination processes at the portfolio level 

provide opportunities to create additional value, above and beyond the value that is 

created on the single alliance level (Ozcan and Eisenhardt, 2009; Wassmer and 

Dussauge, 2011a). At the same time, engaging in multiple alliances triggers the risk 

of constraining interdependencies between different alliance partners, implying that 

conflicts or incompatibilities at the alliance portfolio level might restrict the ability 

to reap benefits from each individual alliance (Parise and Casher, 2003).  

Within extant alliance portfolio research, two different streams of research – 

i.e., the configurational and the capability perspective (Faems, Janssens and 

Neyens, 2012; Wassmer, 2010) – are present, which theorize on the knowledge 

recombination implications of alliance portfolios in different ways. Below, we discuss 

these two perspectives in more detail. 

 

2.2.2. Configurational perspective and potential for knowledge 

recombination benefits 

The configurational perspective focuses on how compositional characteristics of the 

alliance portfolio influence focal firm performance. The core argument of this 

perspective is that alliance portfolio characteristics such as the number of alliances 

– i.e. alliance portfolio size -  and the heterogeneity of alliance partners – i.e. alliance 

portfolio diversity - influence the external knowledge pool to which a focal firm has 
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access (Colombo et al., 2006; Keil et al., 2008; Lee, Kirkpatrick-Husk and Madhavan, 

forthcoming; Vasudeva and Anand, 2011), which subsequently shapes focal firms’ 

potential for knowledge recombination at the alliance portfolio level. When alliance 

portfolio size and alliance portfolio diversity increase, the focal firm’s knowledge pool 

is enriched, generating additional knowledge recombination opportunities (e.g. 

Faems et al., 2010; Phelps, 2010; Powell, Koput and Smith-Doerr, 1996; Sivakumar 

et al., 2011).  

At the same time, scholars point to the existence of non-linear (Leiponen and 

Helfat, 2010) or even inverted U-shaped (Jiang et al., 2010) relationships between 

these compositional characteristics and focal firm’s performance, suggesting 

limitations to the benefits of expanding the size and diversity of alliance portfolios. 

To explain these relationships, scholars emphasize that, when focal firms already 

have a large alliance portfolio, it will be increasingly difficult to find additional 

partners that significantly enrich the external knowledge pool to which the focal 

firm has access (Deeds and Hill, 1996; Duysters and Lokshin, 2011). In addition, 

having too many alliances provides a negative signal to alliance partners because of 

increased likelihood of opportunistic behavior by other partners, increased 

constraints on resources provided by the focal firm, and a loss of flexibility in 

strategic options (Hoehn-Weiss and Karim, 2014). Finally, as alliance portfolios 

continue to grow and become more diverse, a situation is likely to emerge where the 

risk of constraining interdependencies outweighs the opportunity for facilitating 

interdependencies at the portfolio-level (Vasudeva and Anand, 2011).   

 

2.2.3. Capability perspective and ability for knowledge recombination 

Whereas the configurational perspective looks at compositional characteristics and 

their implications for the potential of knowledge recombination, the capability 

perspective focuses on managerial and strategic issues that determine the ability of 

focal firms to actually reap the knowledge recombination benefits from alliance 

portfolios (Wassmer, 2010). The core argument of this perspective is that firms with 

similar alliance portfolio configurations can still experience substantial 

heterogeneity in terms of performance implications (Lahiri and Narayanan, 2013). 

Looking from this perspective, firm-specific characteristics are identified that 

explain why some firms are more able to actually realize knowledge recombination 
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benefits of alliance portfolios than others. In this literature stream, a wide variety 

of alliance portfolio management mechanisms are identified that can help firms in 

realizing synergistic knowledge recombination. Examples of such mechanisms are 

dedicated alliance functions, cross-alliance evaluations, and in-house alliance 

training (Heimeriks, Duysters and Vanhaverbeke, 2007; Kale, Dyer and Singh, 

2002; Kale and Singh, 2007). Evidence is provided that the presence or absence of 

such mechanisms significantly moderates the relationship between alliance 

portfolio compositional characteristics and focal firm performance (Duysters et al., 

2012; Oerlemans et al., 2013; Sarkar et al., 2009). In addition, scholars have 

highlighted the relevance of specific strategic choices to explain why some firms are 

more able to realize the expected knowledge recombination benefits of alliance 

portfolios than others. Increasing internal investments in technology (i.e. level of 

internal R&D and patenting efforts; Lahari and Narayanan, 2013; Noseleit and De 

Faria, 2013; Wuyts and Dutta, 2014) and the vertical integration of downstream or 

upstream activities (Lahiri and Narayanan, 2013) are identified as strategic choices 

that foster firms’ ability to realize knowledge recombination benefits from alliance 

portfolios.   

 

2.2.4. Focal firms’ internal structure and knowledge recombination from 

alliance portfolios 

Whereas existing alliance portfolio studies, relying on compositional and capability 

perspectives, substantially increased our understanding of alliance portfolios and 

their performance implications, they typically consolidate alliance information to 

the ultimate firm level. In this way, they implicitly conceptualize the focal firm as a 

monolithic entity (see Figure 2.1a), ignoring the internal structure of firms and the 

possibility that alliances might be widely spread across different geographic units. 

Instead we point to firms’ internal structure as a vital aspect that needs to be taken 

into account when studying how firms can recombine knowledge across different 

alliances. 

The internal structure of the firm is a key concept in the organization design 

literature, which studies how firms can optimally manage their activities and 

resources across different parts of the organization (Galbraith, 1977; Mintzberg, 

1979; Karim, 2012). It is emphasized that organizational units have specialized 
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resource bases, which are embedded in different ‘thought’-worlds (Kretschmer and 

Puranam, 2008; Nadler and Tushman, 1997). Integrating activities and resources 

across different parts of the organizations is therefore complicated. The greater the 

degree of differentiation across units, the more difficult the integration process will 

be (Kretschmer and Puranam, 2008; Lawrence and Lorsch, 1967).  

  

 

Figure 2.1. Conceptualizing the firm as a monolithic entity (1a) versus a polylithic 

entity (1b) 

 

Further building on the organization design literature, KBV-scholars (e.g. Grant, 

1996b; Karim and Kaul, 2015; Galunic and Rodan, 1998; Tortoriello, Reagans and 

McEvily, 2012) point to firms’ internal structure as a core factor that influences 

firms’ ability to successfully engage in knowledge recombination activities. Different 

parts of the organization have different knowledge bases, which are locally 

embedded (Grant, 1996b; Galunic and Rodan, 1998). It is therefore easier to 

recombine knowledge within organizational units than across organizational units. 

Tortoriello et al. (2012), for instance, show that the level of successful knowledge 

transfer is significantly higher within units than across units. In addition, Karim 

and Kaul (2015) provide evidence that removing internal boundaries, by structurally 

integrating previously separated units, enables the recombination of knowledge.  
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Figure 2.2. Comparison of two alliance portfolios with similar size but 

different concentration 

 

Applying these latter insights to the setting of alliance portfolios, we emphasize the 

need to explicitly consider that focal firms often2 represent polylithic entities, 

consisting of geographically dispersed units, which each can engage in alliance 

activities (see Figure 2.1b). To illustrate the importance of firms’ internal structure, 

we show in Figure 2.2 the alliance portfolios of Firm A, consisting of three geographic 

units, at two different points in time. When we do not take into account the internal 

structure of the firm (i.e. monolithic approach), Firm A has the same alliance 

                                                           
2 We fully acknowledge that our criticism is mainly relevant for studies that have focused on larger 

organizations such as MNCs, where the likelihood of geographically dispersed units is higher. 

Scholars (e.g. Hoehn-Weiss and Karim, 2013; Powell et al., 1996) have also studied the alliance 

portfolios of start-ups and SMEs. For these latter types of firms, a monolithic conceptualization is 

likely to be less problematic.  
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portfolio size at both points in time (i.e. a total of six alliances). However, when 

taking firms’ internal structure into account, we can see clear differences between 

the two points in time. At the first time point, Firm A has a very concentrated 

alliance portfolio (i.e. strong concentration of alliances in geographic unit 1), 

whereas at the second time point it has a highly dispersed alliance portfolio (i.e. 

alliances are equally dispersed across different geographic units).  

In the next section, we systematically analyze how the extent to which 

alliances are concentrated within particular geographic units influences firms’ 

ability to reap knowledge recombination benefits from alliance portfolios. We first 

hypothesize a positive relationship between alliance portfolio concentration and 

focal firms’ performance. Subsequently, we hypothesize that this relationship is 

moderated by the actual size of the alliance portfolio. 

 

2.3. Hypotheses development 

2.3.1. Firm performance implications of alliance portfolio concentration 

To recombine knowledge, a first essential step entails the identification of all 

necessary knowledge components (Galunic and Rodan, 1998). Organizational 

members tend to search locally for new knowledge combinations rather than 

considering all potential components and combinations (Kogut and Zander, 1992; 

Levinthal and March, 1993). Rosenkopf and Almeida (2003), for instance, show that, 

when searching for new knowledge, firms typically draw on knowledge that is 

technologically and geographically close to them. Tracking down all “parts of the 

puzzle” (Galunic and Rodan, 1998, p. 1198) is therefore more difficult when all the 

“parts” are dispersed within a complex organizational system, resulting in high 

search costs (Lahiri, 2010). Internal boundaries impede the identification of 

knowledge recombination possibilities across different geographic units (Galunic 

and Rodan, 1998; Kretschmer and Puranam, 2008). When knowledge is 

concentrated within a limited number of geographic units, the likelihood of failing 

to identify the necessary knowledge elements is lower, facilitating the knowledge 

recombination process (Carlile and Rebentisch, 2003; Galunic and Rodan, 1998).  

Applying these established KBV insights in the context of alliance portfolios, 

we argue that, when focal firms aim to recombine knowledge across different 

alliances, they first need to detect the different knowledge elements from different 
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alliance partners. We expect that, when the alliances are widely dispersed across 

different geographic units, it is relatively difficult to identify the knowledge 

elements that can be recombined across different alliances. When the alliances are 

concentrated within a limited number of geographic units, it is relatively easy to 

detect and identify the potential elements that can be recombined.  

Next to identifying the necessary knowledge elements, the KBV points to 

knowledge transfer as an important requisite for successful knowledge 

recombination (Carlile and Rebentisch, 2003; Galunic and Rodan, 1998; Grant, 

1996a). Organizational units need to coordinate the knowledge recombination 

process to ensure that the relevant knowledge elements are successfully transferred 

(Kretschmer and Puranam, 2008; Mintzberg, 1979). However, extant literature (e.g. 

Björkman, Barner-Rasmussen and Li, 2004; Hansen, 1999; Minbaeva et al., 2003), 

studying the transfer of knowledge between different intra-organizational units, 

shows that knowledge transfer between different units is more difficult than within 

one unit. To explain these findings, scholars point to the embeddedness of knowledge 

in the local system (Karim, 2012; Tortoriello et al., 2012) and a strong feeling of 

identification of the employees with the local geographic unit (Carnabuci and Operti, 

2013; Lomi et al., 2014). In this way, a situation of internal stickiness (Szulanski, 

1996) emerges, complicating the transfer of knowledge from one unit to another.  

Based on these insights, we expect that, when alliances are widely dispersed 

across geographic units, internal boundaries do not only hamper the identification 

of dispersed elements, but also limit the transfer of dispersed “parts of the puzzle”, 

complicating knowledge recombination at the alliance portfolio level. Such problems 

are less likely to emerge in a situation where alliances are concentrated in a limited 

number of geographic units. 

In sum, we expect that, when alliances are concentrated within a limited 

number of geographic units, focal firms are more likely to (i) identify the potential 

for synergistic knowledge recombination across different alliances and (ii) engage in 

such knowledge recombination processes. In contrast, when alliances are dispersed 

across different geographic units, alliance portfolio knowledge recombination 

requires crossing internal boundaries, which increases the likelihood of non-

identification and coordination failures. Hence, we conclude that the concentration 
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of alliances within a limited number of geographic units is a structural factor, 

facilitating knowledge recombination processes across alliances: 

H1: An increase in alliance portfolio concentration is positively related to focal 

firms’ performance, ceteris paribus. 

 

2.3.2. The moderating impact of alliance portfolio size 

Although KBV scholars stress that recombining knowledge within boundaries is 

easier than across boundaries, they fully acknowledge that there are limitations to 

the ability of locally recombining knowledge. Individuals are cognitively bound by 

the number of potential elements and combinations that they can consider 

simultaneously, which also restricts the likelihood of discovering new knowledge 

recombinations (Fleming, 2001). Hence, as the locally available knowledge pool 

increases over time, a tipping point is likely to be reached where it becomes 

increasingly challenging to identify, assimilate, and exploit the locally available 

knowledge (Cohen and Levinthal, 1990; Vasudeva and Anand, 2011). Moreover, as 

the number of relationships in which an organizational actor is engaged goes beyond 

a certain level, the attention needed to establish and maintain such relations may 

diminish the ability to absorb knowledge from these relations (Deeds and Hill, 1996; 

Duysters and Lokshin, 2011; Rothaermel and Deeds, 2006; Van Wijk, Janssen and 

Lyles, 2008). In other words, a situation of attention overload emerges that restricts 

the ability to engage in knowledge recombination. 

Given the existence of such cognitive constraints, we expect that the 

relationship between alliance portfolio concentration and firm performance might 

depend on the actual size of the alliance portfolio. In a relatively concentrated 

alliance portfolio, only a small number of geographic units engage in strategic 

alliance formation. This implies that, when alliance portfolios increase in size, 

especially the geographic units in which the majority of the alliances is concentrated 

increasingly face cognitive constraints. Figure 2.3 shows the alliance portfolios of 

Firm B at two different points in time. At both points in time, the portfolio is highly 

concentrated, where most alliances are formed by unit 1. However, the size of the 

alliance portfolio is clearly different. We expect that, at the first point in time, Firm 

B mainly experiences the advantages of high alliance portfolio concentration in  
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Figure 2.3. Comparison of two alliance portfolios with different size but same 

concentration 

 

terms of alliance portfolio knowledge recombination. Although most alliances are 

concentrated in unit 1, the limited size of this concentrated bundle of alliances 

restricts the risk of cognitive problems. However, at the second point in time, where 

the alliance portfolio size of Firm B has substantially increased, we expect that the 

positive effect of high alliance portfolio concentration becomes less outspoken. In 

this setting, members of unit 1 are likely to face information processing capacity 

limitations, restricting the ability to identify and act upon knowledge recombination 

opportunities across alliances. Moreover, given the increased risk of attention 

overload, realizing knowledge recombination at the single alliance level might also 

become more complicated.   

In sum, when examining the effect of alliance portfolio concentration on firm 

performance, we have to take into account the size of its alliance portfolio. In case of 
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relatively small alliance portfolios, concentrating all alliances in a limited number 

of geographic units entails the advantage of higher ability to recombine knowledge 

across different alliances, whereas the risk of overloading particular units with too 

many alliances is rather small. In case of relatively large alliance portfolios, 

however, we expect that the alliance portfolio knowledge recombination benefits of 

concentrated portfolios become less outspoken, whereas the risk of local alliance 

overload becomes larger. Hence, we hypothesize that: 

H2: Alliance portfolio size negatively moderates the relationship between 

alliance portfolio concentration and focal firms’ performance, ceteris paribus.  

 

2.4. Methodology 

2.4.1. Selection of firms  

To test our hypotheses, we decided to focus on the pharmaceutical industry because 

of its high level of alliance activity and high level of internationalization (Hagedoorn 

and Wang, 2012). We focus on large, R&D intensive firms, because these firms are 

more likely to have multiple geographic units, allowing us to study the concentration 

of alliances within particular units. From the ‘2004 EU Industrial R&D Investment 

Scoreboard’, we initially identified the top 50 R&D spending pharmaceutical firms. 

Because of data availability limitations, we were only able to find all the required 

information for 35 of these firms. In addition, we excluded three relatively small 

companies that had a very limited set of alliances within the time frame considered3. 

The 32 firms in the final sample are heavily engaged in the processes of research, 

development and marketing of drugs in a global context. 

 

2.4.2. Data sources 

We relied on several sources to collect the required data. First, we used the Thomson 

SDC Platinum database to collect information about focal firms’ alliance activities. 

We did not only search for the ultimate parent as a partner in alliance activities, but 

also for the geographic unit that formed the alliance, which is mentioned as well in 

the SDC database. Second, from 10-K and annual reports, we obtained lists of the 

subsidiaries of firms in a particular year. We used these subsidiary lists to analyze 

                                                           
3 These three firms are relatively small compared to other firms in our sample and had plenty of 

missing values due to data availability.  
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the internal structure of firms over time. In addition to these reports, the Lexis Nexis 

database and company websites were used to verify changes in the subsidiary lists 

over time. Moreover, we used information from the Food and Drug Administration 

(FDA) to control for drug approvals. Finally, we relied on COMPUSTAT to collect 

financial data and additional control variables, such as the yearly number of 

employees and R&D expenditures. The panel dataset is unbalanced as the time 

period for which data was available varied across firms. Our final sample consists 

of 291 firm-year observations during the time period 2000 to 2010.  

 

2.4.3. Operationalizing the subsidiary structure of firms 

In line with Ghoshal and Barlett’s (1990) definition of MNCs, we conceptualize 

geographic units as semi-independent organizations situated in different 

geographical locations. In the MNC literature (e.g., Ghoshal and Barlett, 1990; 

Monteiro, Arvidsson and Birkinshaw, 2008; Regner and Zander, 2011), scholars 

typically focus on subsidiaries to capture the internal structure. To operationalize 

the internal structure of geographic units we therefore used subsidiary information 

listed in firms’ 10-K and annual reports. These reports typically include a list of a 

firm’s subsidiaries in a particular year. In addition to the subsidiary name, these 

reports mention the country in which the unit operates. We took several steps to 

transform these subsidiary lists into an overview of the firm’s internal structure 

over time, creating a subsidiary-year structure. First, we transformed the subsidiary 

lists into a clear format and categorized them by country of operation. Following 

prior research (Bouquet and Birkinshaw, 2008; Li, 2005), we only included majority-

owned or wholly-owned subsidiaries, i.e. an ownership share of 50% or more. The 

second step was to create an overview of subsidiaries over time. We started with the 

subsidiary list of year t=0 (i.e. the first year a company appeared in our dataset) and 

compared it to the subsidiary list of year t+1. When we observed a change between 

both lists, e.g. if a subsidiary stopped to exist or a new subsidiary appeared, we 

collected more information to identify the cause of the change. Next to the 10-K and 

annual reports, we relied on information from additional sources - i.e., LexisNexis 

and press releases from company websites - to complement and verify the changes 

in subsidiaries. We observed different types of changes. For instance, when new 

subsidiaries appeared, it could represent a newly created or an acquired subsidiary. 
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Moreover, when a subsidiary disappeared from the list, it could be the result of a 

name change (e.g. if acquired subsidiaries were integrated or in case of corporate 

reorientation), dissolution (e.g. subsidiary is sold to a third party or stopped to exist), 

or corporate restructuring (e.g. two or more subsidiaries were recombined; Karim, 

2006). We used this information to optimize our overview of firms’ subsidiary 

structure. In our sample, some companies resulted from a merger, which we 

operationalized as a new company. Step 2 was repeated for all the years of the firm 

for which data were available.  

 

2.4.4. Alliance activities  

The Thomson SDC Platinum database has been widely used as a source for the 

alliance activities of firms (Schilling, 2009). Press releases in which new alliances 

are announced are the main input for this database4. For each alliance, several 

characteristics are mentioned such as the partners in the alliance, their country of 

origin, the type of alliance (e.g. R&D, marketing) and whether a joint venture is 

being created. The SDC database does not only mention the names of the partners 

at the firm-level, which is the focus in extant alliance portfolio literature, but it also 

specifies the name of the subsidiary that was engaged in forming the alliance, 

allowing to link particular alliances to specific subsidiaries. In contrast to prior 

alliance portfolio research, focusing on the subsidiary-level provides a more detailed 

insight in which parts of the organization are actually involved in allying with other 

organizations. As information on the termination date is missing for most alliances, 

we follow existing research in applying a time-window of five years (Lavie, 2007; 

Noseleit and De Faria, 2013; Vasudeva and Anand, 2011).  

When creating subsidiary structures, we observed that the majority of the 

firms extensively engage in acquisitions of (parts of) other firms. These acquired 

subsidiaries do not only bring new resources to the organization, but some of them 

are also involved in alliances themselves (Rosenkopf and Padula, 2008; Zhang, 

Baden-Fuller and Mangematin, 2007). Hence, we did an additional search in the 

                                                           
4 Following Hoehn-Weiss and Karim (2014) we did an additional check by validating the alliance 

announcement dates in the SDC database with news articles from the LexisNexis database. 

Although we observed some differences between both databases, the difference between dates was 

frequently a small number of days. It therefore did not affect the operationalization of our alliance 

variables as we aggregate firms’ alliance activities by year.   
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SDC database for alliances that were initiated by the acquired subsidiaries up to 

five years before the acquisition. Subsequently, we added the alliances of the 

acquired subsidiaries to the total number of alliances of the firm5.  

 

2.4.5. Creation of firm-level panel data set 

After connecting each alliance to a particular subsidiary, we calculated for each 

subsidiary of the firm the number of alliances per year. We used this subsidiary-

level information to calculate the concentration of alliances across different 

subsidiaries, which is a firm-level variable. In the next section, we provide a detailed 

explanation of the operationalization of this variable.   

 

2.4.6. Dependent variable 

In line with previous alliance portfolio studies (Faems et al., 2010; Jiang et al., 2010), 

we rely on net profit margin to measure focal firms’ performance. The measure is 

calculated by dividing the income before extraordinary items by the total sales. In 

our analyses, net profit margin is analysed at t+1, and all explanatory variables are 

lagged one year (e.g. at time t).   

 

2.4.7. Independent variables 

Our main variable of interest in this study is alliance portfolio concentration, 

measuring the extent to which a firm’s alliance portfolio is concentrated within 

particular subsidiaries. To operationalize alliance portfolio concentration, we rely on 

the Gini coefficient, which has been extensively used in sociology and economics to 

measure inequality among values of a frequency distribution6. The Gini coefficient 

is defined as  
∑ ∑ |𝑥𝑢−𝑥𝑣|𝑛

𝑣=1
𝑛
𝑢=1

2𝑛²𝜇
  which is the mean of the differences between all possible 

pairs of subsidiaries divided by the mean μ (Harrison and Klein, 2007). To calculate 

                                                           
5 Assuming that an alliance lasts for five years, only the years in which the focal firm could 

potentially benefit from the alliances of the acquired subsidiaries are included in the alliance 

portfolio. 

6 We chose the Gini-coefficient because it allows us to measure concentration with respect to 

disparity (Harrison and Klein, 2007). According to Harrison and Klein (2007), the Gini coefficient is 

well suited to capture variation in disparity and therefore we used it to operationalize alliance 

portfolio concentration. In contrast, alternative measures such as the Herfindahl or entropy 

measures reflect variety and are well suited to measure alliance portfolio diversity. 
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the Gini coefficient we used the ‘ineqdeco’ function in Stata. This measure only 

includes observations that have a value higher than 0. In our context this implies 

that only subsidiaries, which have operational alliances, are included7. A value of 0 

means that alliances are equally dispersed across the subsidiaries that engage in 

alliance activities, whereas a value of 1 indicates that all alliances are concentrated 

within one subsidiary.  

For each year, alliance portfolio size is measured as the sum of all operational 

alliances of the firm (Jiang et al., 2010; Lavie, Kang and Rosenkopf, 2011). Because 

the distribution of the number of alliances is highly skewed, we apply a logarithmic 

transformation.  

 

2.4.8. Control variables 

As control variables we include the log-transformed number of employees to proxy 

firm size. Second, we include the logarithm of the total number of subsidiaries to 

control for differences in organizational structure over time. We also include firms’ 

annual percentage sales growth per employee to control for historical performance 

(Cao, Gedajlovic and Zhang, 2009). Sales growth is measured by 

ln(sales/employees)t0 – ln(sales/employees)t-1. R&D intensity, the ratio of R&D 

expenditures and the total sales, is included to proxy changes in the firm’s efforts to 

produce future products and process improvements (Sivakumar et al., 2011). To 

control for alliance portfolio diversity, we use two different measures (Jiang et al., 

2010). First, we calculate a measure reflecting the diversity of functional purposes 

of alliances (functional alliance portfolio diversity; Lavie et al., 2011; Hoehn-Weiss 

and Karim, 2014). This measure uses the Blau-index to calculate the diversity of 

three distinct functional types of alliances in the portfolio: manufacturing alliances, 

marketing alliances and technology alliances. This index is defined as 1 − ∑ 𝑠²𝑡
𝑅
𝑡=1  

                                                           
7 Pharmaceutical MNCs have a lot of subsidiaries that are created for fiscal, legal, or financial 

reasons but that do not engage in actual core activities and do not form strategic alliances. The 

subsidiary lists of most companies do not provide sufficient information to conduct a clear filtering 

out of such units. Therefore, we decided to apply a conservative approach and only consider the units 

with at least one operational alliance for the calculation of alliance portfolio concentration. As a 

robustness check, we calculated an alternative alliance portfolio measure which is based on all units 

that at least once carried out an alliance during our sample period. The results of this robustness 

checks are highly similar to our conservative measure of alliance portfolio concentration.  
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with s denoting the share of alliance type t in the corporate portfolio. We also control 

for the diversity in the governance structure of alliances (Jiang et al., 2010) by 

including the share of joint-ventures in focal firms’ alliance portfolio. The share of 

joint-ventures is calculated as the number of joint-ventures divided by the total 

number of firms’ alliances in the portfolio. Finally, we control for new drug approvals 

in the current year using the Food and Drug Administration (FDA) orange book as 

the discovery of new drugs also influences firm performance (Sharma and Lacey, 

2004).  

 

2.4.9. Estimation approach  

Our dependent variable is the net profit margin, ranging from zero to one, and has 

a normal distribution. Profit margin is mostly used for internal comparison at the 

firm-level over time and it is rather difficult to compare the net profit ratio across 

different firms since operating and financing arrangements often vary substantially. 

Hence, pooled OLS estimates are likely to be uninformative. Consequently, we apply 

a fixed effects estimator8, which ensures that our results are not driven by 

unobservable firm heterogeneity. The firm fixed effects also account for all time-

invariant firm specific characteristics. To reflect macro-economic changes and 

industry specific shocks we include a set of year dummies. Since our data set 

contains firms with headquarters based in the U.S., Japan and Europe we decided 

to include a full set of region-year fixed effects instead of simple year dummies. This 

procedure accounts for the possibility that firms from different home countries 

might have developed differently over time. Finally, the firm and time specific fixed 

effects also aim to reduce causality issues such as unobserved heterogeneity and 

potential reversed causality. To further reduce potential issues of endogeneity we 

also consider a time lag of one year between the dependent and the independent 

variables. The final specification is 

𝑁𝑒𝑡 𝑝𝑟𝑜𝑓𝑖𝑡

𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝑖𝑡+1
= 𝛾𝑃𝑆𝑖𝑧𝑒𝑖𝑡 + 𝛿𝑃𝐶𝑛𝑐𝑡𝑟𝑖𝑡 + 𝜃𝑃𝑆𝑖𝑧𝑒 ∗ 𝑃𝐶𝑛𝑐𝑡𝑟𝑖𝑡 + 𝛽𝑋𝑖𝑡 + 𝜅𝑖 + 𝜆𝑡𝑟 + 휀𝑖𝑡 , 

                                                           
8 We conducted a Hausman test to compare the differences between including fixed or random 

effects. The results of the test show no systematic differences between both effects (χ2=28.21; 

p=0.1649). However, the result of the fixed effects regression shows a significant correlation 

(ρ=0.3498) between the independent variables and the unobserved firm effects, advocating the use 

of fixed effects rather than random effects.  



42 

with PSizeit representing the log-transformed size of the alliance portfolio for firm i 

in period t, and PCntrit denoting firm’s alliance portfolio concentration across 

geographic units. Because of the interaction term of PSize and PCntr the coefficients 

γ, δ and θ require joint interpretation. Xit denotes controls (firm size, % sales growth 

per employee, number of geographic, R&D intensity, functional alliance portfolio 

diversity, the share of JVs in the portfolio and new drug approvals). The firm fixed 

effects are represented by κi, whereas λtr denotes region specific time fixed effects 

for firms with headquarters in the U.S., Japan or Europe, controlling for the 

possibility that the pharmaceutical industry may have developed differently across 

regions. Consideration of fixed effects implies that the interpretation of coefficients 

does not follow the logic of explaining variation across-firms but rather within-firm 

variation over time. This approach substantially decreases potential endogeneity 

concerns. 

 

2.5. Results 

Table 2.1 reports summary statistics and pairwise correlations. As this table shows, 

the average net profit margin was around 12 percent during the time period under 

investigation. Performance varied strongly across firms and over time. R&D 

intensity of the firms in our sample is around 10 percentage points, which is in line 

with estimates for the U.S. of the National Science Foundation (Congressional 

Budget Office, 2006). 

The average number of subsidiaries within the MNCs is around 65 and the 

average alliance portfolio consists of around 15 alliances. Interestingly, the 

concentration of the alliance portfolio across subsidiaries varies strongly across 

firms as well as years. A decomposition of the standard deviation into between (firm) 

and within (firm) variation shows a standard deviation between firms of around 0.25 

and a standard deviation over time (within firms) of around 0.18. The correlation 

table also suggests that larger firms (in terms of employment) tend to have less 

concentrated alliance portfolios across subsidiaries. Not surprisingly larger firms 

also tend to have more subsidiaries and larger alliance portfolios. Despite these 

obvious correlations, we also observe that firms of similar size categories vary 

strongly in the extent to which they distribute alliances across subsidiaries. In 
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support of this, the correlation between portfolio size and portfolio concentration is 

only -0.08.  

 

Table 2.1:  Summary statistics and correlations 

  Mean Std.  Correlations 

 Variable  Dev. 1 2 3 4 5 6 7 8 9 

1 Net profit margin 0.1245 0.1017 1         

2 Firms size (ln) 3.1463 1.1670 0.29 1        

3 % sales growth per employee 0.0313 0.1452 0.15 0.05 1       

4 Number of subsidiaries (ln) 4.1607 1.0494 0.16 0.77 0.08 1      

5 R&D intensity 0.0968 0.0513 0.08 -0.02 0.04 0.05 1     

6 Functional alliance portfolio 

diversity 

0.4989 0.1296 -0.02 0.11 0.04 0.04 -0.25 1    

7 Share of JVs 0.1032 0.1590 -0.24 -0.20 -0.10 -0.10 -0.28 0.18 1   

8 New drug approvals  3.6035 9.3459 0.07 0.11 -0.00 0.05 -0.15 0.17 -0.06 1  

9 Alliance portfolio size (ln) 2.6436 0.8706 0.30 0.72 0.08 0.63 0.08 0.21 -0.14 0.03 1 

10 Alliance portfolio 

concentration across 

geographic units 

0.5567 0.2999 0.10 -0.24 -0.02 -0.20 -0.06 -0.03 0.04 -0.08 -0.08 

 

Table 2.2 presents the results of fixed-effects regressions. Model I shows the 

results of a base-line model, which contains control variables and a measure for 

alliance portfolio size. Model II adds our alliance portfolio concentration measure 

and model III extends the equation by considering the hypothesized interaction 

between alliance portfolio concentration and alliance portfolio size. Finally, model 

IV presents the results of a sub-sample that is restricted to the time period 2000-

2006. This period is subject to little corporate restructuring and few changes in the 

organizational structure, and we observe 30 firms (out of 32) for an average of almost 

6 years. This time period is chosen because the number of subsidiaries within firms 

turns out to be relatively stable during this period. Hence, changes in alliance 

portfolio concentration are less likely to be a result of variations in the number of 

subsidiaries. 

As shown in Model I, the results of the baseline regression indicate that 

increasing R&D intensity and larger alliance portfolio size are positively related to 

firm performance. Increasing share of joint ventures is negatively and significantly 

related to firm performance. Firm size, sales growth, functional alliance portfolio 

diversity and new drug approvals turn out to be non-significant. The number of 

subsidiaries is also not related to firms’ financial performance in all models with the  
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Table 2.2: Fixed effects regression results (dependent variable: net profit margin (t+1)) 

 Model I Model II Model III Model IV 

Firms size (No of employees, ln) 0.018 0.021 0.035 0.086 

 (0.046) (0.047) (0.045) (0.077) 

% Sales growth per employee 0.069 0.069 0.067 0.084 

 (0.047) (0.047) (0.050) (0.064) 

Number of subsidiaries (ln) -0.039 -0.041 -0.044 -0.220** 

 (0.053) (0.054) (0.052) (0.089) 

R&D intensity 0.285*** 0.281*** 0.303*** 0.680** 

 (0.072) (0.072) (0.069) (0.320) 

Functional alliance portfolio  0.106 0.107 0.112 0.111 

Diversity (0.127) (0.127) (0.123) (0.170) 

Share of JVs -0.187* -0.189* -0.184* -0.133 

 (0.101) (0.1032) (0.093) (0.084) 

New drug approvals 0.000 0.000 0.000 0.001 

 (0.001) (0.001) (000.1) (0.001) 

Alliance portfolio size (ln) 0.037** 0.038** 0.083*** 0.188*** 

 (0.016) (0.016) (0.025) (0.048) 

Alliance portfolio concentration   0.016 0.199** 0.428*** 

across geographic units  (0.031) (0.096) (0.147) 

Alliance portfolio size (ln) *    -0.078** -0.187*** 

Alliance portfolio concentration 

across geographic units 

  (0.034) (0.059) 

     

Constant 0.096 0.086 -0.056 0.215 

 (0.231) (0.225) (0.234) (0.339) 

Number of observations 291 291 291 177 

R-squared (within) 0.1976 0.1985 0.213 0.347 
 

Note: Fixed effects regression with robust standard errors in parentheses. ***, **, * indicates 

significance at the 1%, 5%, and 10% level. All regressions include a full set of region and year dummy 

interactions which are not reported for brevity. The respective regions are US, Japan and Europe. 

The total number of firm-year observations is 291 (32 firms with an average of 9.1 yearly 

observations) in model I, II, and III and 177 in model IV (30 firms with an average of 5.9 yearly 

observations). 
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exception of model IV that uses the restricted sample. In Model II we observe that 

our alliance portfolio concentration measure has a non-significant direct 

relationship with performance. The interaction term between alliance portfolio size 

and alliance portfolio concentration is added in Model III and IV. Since the 

coefficients for alliance portfolio size and portfolio concentration cannot be 

interpreted independently of each other, Figure 2.4 displays the marginal effects of 

alliance portfolio concentration on firm performance for different levels of alliance 

portfolio size. The figure reports marginal effects obtained from model III and IV for 

the actual observed distribution of the size of alliance portfolios which ranges from 

three alliances to 74 active alliances (i.e. logarithm of alliance portfolio size values 

that range from 1.09 to 4.3). We report the lower bound (based on estimates from 

model III) and upper bound (based on estimates from model IV) of marginal effects. 

The marginal effects obtained by Model III represent the most conservative 

estimates whereas model IV reports the most pronounced variation in the effect of 

alliance portfolio concentration on firm performance. In addition to the marginal 

effects, Figure 2.4 also reports the corresponding 90% confidence intervals. 

We find that, when firms have relatively small alliance portfolios, alliance 

portfolio concentration exhibits a positive relation with firm performance (e.g. the 

effect is above the dashed zero reference line). However, when firms’ alliance 

portfolio size increases to a relatively large alliance portfolio, portfolio concentration 

is found to reduce firm performance (e.g. the effect is below the dashed zero reference 

line). While portfolio concentration seems to matter most in the tales of the alliance 

portfolio size distribution, we observe that for medium-sized portfolios (five to less 

than 20 active alliances based on the lower bound estimates and seven to 12 

alliances based on the upper bound estimates) neither positive nor negative effects 

of portfolio concentration dominate. Based on the lower bound of marginal effects, 

we find that those firms with a relatively large alliance portfolio size (e.g. more than 

20 alliances) experience decreasing performance when increasing the concentration 

of their alliances. Firms with a relatively small alliance portfolio (e.g. less than 5 

alliances) benefit from concentrating alliance activities across subsidiaries since the 

positive effects of concentration are dominating. For the upper bound of marginal 

effects, alliance portfolio concentration is again positively related to firm 

performance for portfolios with relatively few alliances (e.g. less than seven 
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alliances) and negatively related to firm performance for relatively large portfolios 

(e.g. more than 12 alliances). Overall, our results suggest that the relationship 

between alliance portfolio concentration and firm performance depends on alliance 

portfolio size. 

Figure 2.4. Average marginal effects of alliance portfolio concentration for varying 

sizes of alliance portfolios (lower and upper bound estimates) 

 

To check the robustness of the results, we have conducted additional analyses. First, 

we have estimated our models with an alternative dependent variable, namely 
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return on assets. The results were highly similar. Second, we have operationalized 

alliance portfolio concentration with a Herfindahl-Hirschman Index (HHI), rather 

than with the Gini coefficient, which provides similar results. Third, we examined 

the interaction effect between functional alliance portfolio diversity and alliance 

portfolio concentration, which was found to be nonsignificant. Finally, we have 

considered non-linearities in the relationship between alliance portfolio size and 

firm performance. Adding a squared term for alliance portfolio size turns out to be 

insignificant and the reported marginal values do not change significantly. 

 

2.6. Discussion 

2.6.1. Implications for the alliance portfolio literature 

Next to the configurational alliance portfolio perspective, scholars (Duysters et al., 

2012; Lahiri and Narayanan, 2013, Noseleit and De Faria, 2013) have started 

developing a capability perspective on alliance portfolios, examining why some firms 

are more able to realize knowledge recombination benefits from their alliance 

portfolios than others. Lahiri and Narayanan (2013), for instance, show that specific 

strategic choices, such as firms’ investment in innovation and vertical scope, 

moderate the relationship between alliance portfolio size and firm performance. In 

our study, we identify an additional factor, highlighting the importance of firms’ 

internal structure when studying the performance implications of alliance portfolios. 

Based on KBV insights, we show that firms’ internal structure influences the extent 

to which firms can realize value at the alliance portfolio level. Ignoring firms’ 

internal structure, extant alliance portfolio studies have implicitly assumed that, 

once the knowledge has ‘passed’ the external boundaries of the firm, it can ‘freely’ 

be recombined with firms’ existing knowledge base and with other alliances in the 

alliance portfolio. However, we show that, when companies consist of multiple 

geographic units and alliances are dispersed across these units, the presence of 

internal boundaries can restrict firms’ ability to realize the potential benefits of 

alliance portfolios.  

Several alliance portfolio scholars (Faems et al., 2012; Wassmer, 2010) have 

called for a more in-depth theoretical understanding of the knowledge 

recombination implications of alliance portfolios. In this chapter, we contribute to 

addressing this call by moving away from framing focal firms as monolithic entities, 
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which has been the dominant conceptualization in extant alliance portfolio research. 

Instead, we conceptualize the firm as a polylithic entity and introduce the new 

concept of alliance portfolio concentration. We also develop an alternative 

methodological approach that explicitly acknowledges the polylithic nature of 

MNCs, linking specific alliances to particular subsidiaries within MNCs. Together, 

this alternative conceptualization of focal firms and different operationalization of 

alliance portfolios allows demonstrating that the internal structure of the firms 

substantially influences firms’ ability to recombine knowledge from its alliance 

portfolio.  

We therefore conclude that, in order to further increase our understanding of 

the knowledge recombination implications of alliance portfolios, it is not only 

necessary to create a more fine-grained understanding of the composition and 

knowledge structure of the alliance portfolio, which has been the focus of recent 

alliance portfolio research (Lee et al., forthcoming; Wuyts and Dutta, 2014), but it is 

also vital to closely analyze the internal structure of the focal firm, which engages 

in the alliance activities. We see several avenues for future research in this respect. 

First, whereas we focused on disentangling the internal structure of the firm, 

making a distinction between geographic units, future research could also consider 

the extent to which these units are connected to each other and how such 

connections impact alliance portfolio knowledge recombination activities. Network 

studies (e.g., Parachuri, 2010; Parachuri and Eisenman, 2012), relying on patent 

information to measure the intensity of collaboration between inventors of different 

geographic units within the same organization, provide a valuable starting point to 

engage in this kind of research.  

Second, we see opportunities in analyzing firms’ internal structure in 

different ways. In this study, we have operationalized firms’ internal structure 

through examining the subsidiary structure of multinational companies. Whereas 

focusing on geographic boundaries was highly relevant in our particular context, it 

might be less relevant in other settings such as start-ups and SMEs (Hoehn-Weiss 

and Karim, 2014; Powell et al., 1996). However, alternative internal boundaries can 

also be present in these latter settings. In the new product development literature, 

for instance, numerous scholars (Carlile, 2002; Olson, Walker and Ruekert, 1995; 

Tushman, 1977), point to the existence of functional boundaries – i.e. clear 
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differentiation between R&D, manufacturing and marketing units – as an important 

hampering factor, restricting knowledge recombination within firms. Exploring how 

such alternative internal boundaries impact alliance portfolio knowledge 

recombination is therefore relevant and important.  

 

2.6.2. Implications for the knowledge-based view 

The insights from our study also contribute to the broader knowledge-based view, in 

which knowledge recombination and absorptive capacity have been identified as 

important concepts. Below we explain how our study enriches the theoretical 

understanding of these two concepts in the context of alliance portfolios. 

Firms’ internal structure is not a static, but a dynamic concept which changes 

over time (Eisenhardt and Brown, 1999; Karim, 2006). KBV scholars emphasize that 

structural changes can substantially influence firms’ ability to recombine internal 

knowledge. Karim and Kaul (2015), for instance, recently demonstrate that, under 

certain boundary conditions, structural recombination of business units allows firms 

to realize untapped knowledge synergies within the firm. Our study suggests that 

changes in the internal structure not only impact internal knowledge recombination 

activities but can also influence firms’ ability to recombine knowledge from external 

sources. Merging different geographic units, for instance, can substantially increase 

alliance portfolio concentration. In case of relatively small alliance portfolios, this is 

likely to increase the ability to recombine knowledge from the alliance portfolio, 

whereas it can trigger alliance portfolio recombination problems when the alliance 

portfolio is relatively large. From a managerial perspective, these findings indicate 

that, when managers consider corporate restructuring, they should not only consider 

the internal implications of such strategic actions, but they should also take into 

account the repercussions for the firms’ alliance network. 

Another important concept in the KBV is absorptive capacity (Lewin, Massini 

and Peeters, 2011). In alliance portfolio research (e.g. Vasudeva and Anand, 2011; 

Wuyts and Dutta, 2014), absorptive capacity is used as a firm-level construct that 

helps to explain why some firms are more able to learn from external partners than 

others. Wuyts and Dutta (2014, p. 1669), for instance, conclude that firms ‘should 

become accustomed with deviating from established paths and with technological 

recombination and integration in their internal knowledge creation activities to 
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benefit from their diverse alliance activities.’ At the same time, studies on 

multinational companies (e.g., Minbaeva et al., 2003; Schleimer and Pedersen, 2013) 

extensively studied absorptive capacity on the subsidiary-level, examining factors 

that determine why some subsidiaries are more able to recognize, assimilate, and 

use knowledge from other subsidiaries or the headquarters (Song, 2014). Whereas 

these different literature streams have focused on absorptive capacity on the firm-

level or the subsidiary-level, our findings point to the need for considering the 

linkages between these different levels. In particular, we emphasize that the ability 

to reap financial benefits from alliance portfolios at the firm-level depends on the 

absorptive capacity of their subsidiaries. For instance, we find strong indications 

that, in case of a large alliance portfolio, alliance portfolio concentration can lead to 

a situation where some subsidiaries are facing a problem of alliance overload. This 

overload creates a gap between potential and realized absorptive capacity (Zahra 

and George, 2002) at the subsidiary-level, negatively influencing firms’ financial 

performance. Such problem of subsidiary alliance overload is less likely to emerge 

when firms have a more dispersed alliance portfolio. We therefore emphasize the 

relevance of a more nested perspective on absorptive capacity where the ability of 

firms to recognize, assimilate and use knowledge from external partners is linked to 

the absorptive capacity of its subsidiaries.  

 

2.6.3. Limitations and future research 

This study faces several limitations, which also provide interesting avenues for 

further research. First, the setting of our study is limited to large, R&D intensive 

firms in the pharmaceutical industry, restricting generalizability of our findings. 

Further research needs to investigate whether similar patterns are found in 

industries with different characteristics (e.g. low R&D intensity, low level of 

strategic alliances) or different types of firms.  

Second, following other recent alliance portfolio studies (e.g. Jiang et al., 2010; 

Sivakumar et al., 2011; Zaheer and Hernandez, 2011), we relied on the Thomson 

SDC Platinum database to collect alliance information. In her review, Schilling 

(2009) finds that the most frequently used alliance databases show similar patterns 

in alliance activities over time, especially in the pharmaceutical and biotech 

industry. However, we realize that our coverage of alliances may not be complete. 
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Focusing on within-firm comparisons over time rather than making comparisons 

across-firms and including firm fixed effects, we managed to reduce the potential 

implications of this concern.  

Third, we focused on the performance implications of alliance portfolio 

concentration. Studying why alliance portfolio concentration changes over time and 

why different firms seem to have different alliance portfolio concentration patterns 

over time is an interesting avenue for further research. Potential reasons to change 

the internal structuring of alliance portfolios could be corporate restructuring, 

acquisitions, the creation of central alliance departments, or environmental 

changes, such as the emergence of new scientific areas or geographical clusters. In 

addition, exploring why some subsidiaries form alliances and others do not will 

increase our understanding why firms vary in their levels of alliance portfolio 

concentration.  

Finally, because of data availability problems, we could not take into account 

how alliance portfolios are actually managed. Alliance portfolio management 

scholars (e.g. Duysters et al., 2012; Sarkar et al., 2009) have already shown that 

alliance portfolio management mechanisms can moderate the relationship between 

alliance portfolio configuration and firm performance. We therefore encourage 

future research to examine how alliance portfolio management decisions moderate 

the performance implications of alliance portfolio concentration. 

 

2.7. Conclusion 

In this chapter, we pointed to firms’ internal structure as a vital aspect in 

understanding the performance implications of alliance portfolios. We deviated from 

prior alliance portfolio research through conceptualizing focal firms as polylithic 

entities and empirically linking strategic alliances to specific geographic units 

within firms. In this way, we were able to show that the level of alliance portfolio 

concentration has important firm performance implications. Moreover, we show that 

the nature of the relationship between alliance portfolio concentration and focal firm 

performance depends on the actual size of the alliance portfolio. We hope that our 

findings encourage scholars to delve deeper into firms’ internal structures when 

studying external strategic phenomena such as alliances.  
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 Chapter 

 

 

Abstract: To explain alliance formation, extant literature focuses on firm-level 

conditions, ignoring that numerous firms actually consist of different, 

geographically dispersed subsidiaries, which each can engage in alliances. To gain 

a more detailed understanding of alliance formation behavior, we shift focus to the 

subsidiary-level of multinational companies (MNCs). Based on transaction costs 

economics and recent MNC literature, we argue that, next to inducements and 

opportunities, headquarters-subsidiary relations are a third important condition 

that needs to be considered when explaining why subsidiaries form alliances. 

Relying on a panel dataset of 3,555 subsidiary-year observations, we find that (i) 

geographical distance, (ii) level of ownership, and (iii) relative size influence the 

alliance formation behavior of subsidiaries. Together these findings stress the 

relevance of headquarters fiat as a theoretical concept that increases our 

understanding of alliance formation at the subsidiary-level. 

  

                                                           
1 A previous version of this manuscript has been presented at the Academy of Management Meeting, 

Vancouver, 2015 and at the DRUID Conference, Rome, 2015. This manuscript is submitted for 

publication and under review.  
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3.1. Introduction 

Strategic alliances, or “voluntary arrangements between firms involving exchange, 

sharing, or co-development of products, technologies or services” (Gulati, 1998: p. 

293), are a common organizational practice among firms, and particularly among 

multinational companies (MNCs). Scholars (e.g. Das and Teng, 2000; Deeds and 

Hill, 1996) have identified and discussed numerous reasons why firms are motivated 

to form strategic alliances. Moreover, they have investigated firm-level 

characteristics (Colombo, Grilli and Piva, 2006; Zhang, Baden-Fuller and 

Mangematin, 2007), network-level characteristics (Gulati, 1999; Powell, Koput and 

Smith-Doerr, 1996), and country-level characteristics (Dickson and Weaver, 2011) 

that explain why some firms are more willing and able to engage in alliance 

activities than others. 

Whereas extant alliance literature provides valuable insights into why and 

which firms form strategic alliances, it tends to frame the firm as a monolithic 

entity, implicitly assuming that all alliances are formed at the ultimate parent-level. 

Through aggregating all alliance information to the ultimate parent level, existing 

alliance formation studies remain surprisingly silent on the internal structure of the 

firm, ignoring that different entities within firms can form alliances. This 

shortcoming is especially important in the particular setting of multinational 

companies (MNCs) – i.e. “a group of geographically dispersed and goal-disparate 

organizations that include its headquarters (HQ) and the different national 

subsidiaries” (Ghoshal and Barlett, 1990: p. 603). Several recent studies (e.g. 

Alnuaimi, Singh and George, 2012; Zaheer and Hernandez, 2011) show that not only 

the headquarters but also the subsidiaries of MNCs engage in strategic alliances. 

To our knowledge, however, a systematic analysis of why some subsidiaries form 

alliances and others do not is lacking. Moreover, relying on insights from transaction 

cost economics and MNC literature, we expect that alliance formation at the 

subsidiary-level might be influenced by theoretical factors and conditions that are 

not visible at the firm-level. In this chapter, we therefore shift focus to the 

subsidiary-level, identifying conditions that explain the alliance formation behavior 

of MNC subsidiaries. 

In line with alliance formation at the firm-level (Ahuja, 2000a; Eisenhardt 

and Schoonhoven, 1996), subsidiaries need to have both inducements and 
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opportunities to ally. However, we also expect that a third condition – i.e. the nature 

of the relationship with the headquarters - significantly influences the extent to 

which subsidiaries engage in alliance activities. According to transaction cost 

economics, strategic alliances are risky (Pisano, 1990; Tsang, 2000), implying that 

the headquarters will not always provide fiat for alliance formation to the subsidiary 

(Williamson, 1991), especially when it is difficult to monitor or control the 

subsidiary. At the same time, as recent MNC literature suggests (Dellestrand and 

Kappen, 2012; Foss, 1997), headquarters might also positively influence alliance 

formation at the subsidiary-level through providing support in the alliance 

formation process. In sum, we argue that, to understand why strategic alliances 

emerge at the subsidiary-level, one needs to consider its relation with the MNC 

headquarters. In this chapter, we therefore empirically examine the extent to which 

specific characteristics of the relationship between the headquarters and the 

subsidiary (i.e. geographical distance, ownership and relative size of the subsidiary) 

influence alliance formation behavior at the subsidiary-level.  

To test our hypotheses, we compiled a panel dataset on the alliance formation 

behavior of subsidiaries from large MNCs in the pharmaceutical industry. After 

obtaining detailed information from annual reports on the characteristics of these 

subsidiaries over time, we linked the subsidiaries to alliance announcements in the 

Thompson SDC Platinum database. An important strength of our dataset is that we 

use the complete set of subsidiaries for specific MNCs over time. Most studies 

examining the strategic behavior of subsidiaries of MNCs use surveys among a 

limited sample of subsidiaries, and therefore have a relatively small, cross-sectional 

sample size (e.g. Bouquet and Birkinshaw, 2008; Mudambi and Navarra, 2004). We, 

on the other hand, provide a more detailed understanding of the alliance formation 

behavior of all subsidiaries rather than a subset. Our final dataset consists of 3,555 

subsidiary-year observations.  

The results of our analysis confirm that the subsidiary-headquarters 

relationship strongly influences the formation of strategic alliances by MNC 

subsidiaries. We find that both majority ownership and relative subsidiary size 

positively influence the number of alliances that have been formed by subsidiaries. 

Furthermore, our results show a U-shaped relationship between geographical 

distance and subsidiary alliance formation. Similar to alliance formation studies 
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conducted at the firm-level, we also find support that subsidiaries should both have 

inducements and opportunities to collaborate. Together these findings show that, 

when studying the alliance behavior of MNCs, it is important to study both the 

characteristics of the subsidiary and its relationship with the headquarters. 

Our findings have important implications for the alliance and MNC 

literature. Through shifting attention from the firm-level to the subsidiary-level, we 

contribute to the alliance formation literature, revealing additional issues that are 

relevant in alliance formation decisions. Second, whereas alliance literature has 

already extensively relied on transaction costs economics, using concepts as 

transactions costs, asset specificity and opportunistic behavior (e.g. Hennart, 1988; 

Tsang, 2000), the concept of fiat has received less attention. This chapter, however, 

shows the relevance of this transaction cost economics concept in explaining alliance 

formation behavior at the subsidiary-level. Finally, our study contributes to the 

MNC literature by focusing on both the controlling and supporting roles of the 

headquarters, showing how these roles complement each other.  

 

3.2. Theoretical background 

In this section, we first provide an overview of existing alliance formation literature. 

Subsequently, we provide theoretical arguments why we expect the formation of 

alliances at the subsidiary-level to be different from alliance formation at the firm-

level. 

  

3.2.1. Alliance formation at the organizational level: inducements and 

opportunities 

Firms need to have inducements to form strategic alliances (Ahuja, 2000a). The 

existing literature has identified several motivations why firms form strategic 

alliances: to share costs and risks with their partners, to realize economies of scale, 

to avoid duplication of efforts (Deeds and Hill, 1996; Eisenhardt and Schoonhoven, 

1996); to gain access to complementary assets that are not available in-house and 

are too costly or time-consuming for develop internally (Colombo et al., 2006; Das 

and Teng, 2000); to achieve synergies via the sharing and recombination of each 

other’s’ resources and knowledge (Colombo et al., 2006; Tsang, 2000); to gain market 

share and market power (Glaister and Buckley, 1996); to gain access to new foreign 
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markets (Duysters and Lokshin, 2011; Hennart, 1988); or, to learn from their skills 

and capabilities of your alliance partner (Lane and Lubatkin, 1998). According to 

Ahuja, (2000a), the underlying factor in these motivations is the need for resources 

and knowledge. The majority of firms do not have all the necessary resources and 

knowledge in-house to obtain or maintain a sustainable competitive advantage 

(Eisenhardt and Schoonhoven, 1996). Since firms are heterogeneous with respect to 

the resources and capabilities they possess (Barney, 1991), firms can collaborate 

with other parties in order to gain access to the necessary resources or knowledge 

without having to acquire or develop them internally.  

Next to the inducements to access external resources and knowledge, scholars 

(e.g. Ahuja, 2000a; Eisenhardt and Schoonhoven, 1996) have stressed a second 

important condition explaining alliance formation, namely the availability of 

alliance opportunities. Firms need to be able to find suitable alliance partners that 

can provide them with access to the necessary knowledge and resources. One 

important source is an existing industry network which can provide information 

about the existence and reliability of potential partners. The more central the 

position that the firm occupies in the network, the more likely it is to receive 

information (Gulati, 1999; Powell et al., 1996), which decreases the search costs for 

alliance partners (Chung, Singh and Lee, 2000). The geographical location of the 

firm also influences the alliance opportunities of the firm. In this respect, firms 

located in larger economies are found to have access to a larger pool of potential 

alliance partners (Dickson and Weaver, 2011). Moreover, as strategic collaboration 

is a two-way process, potential partners also need to be willing to collaborate, 

implying that firms need to have something valuable to offer in return. Several 

studies have shown that the possession of valuable resources increases a firm’s 

attractiveness as an alliance partner (Ahuja, 2000a; Stuart, 1998). In this way, 

parties can mutually gain from the alliance by complementing each other’s 

weaknesses (Chung et al., 2000).  

 

3.2.2. Alliance formation at the subsidiary-level 

Moving from the firm-level to the subsidiary-level, we argue that the extent to which 

subsidiaries of MNCs are engaged in alliance formation can be explained by three 

conditions. Two conditions have already been studied when analyzing alliance 
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formation behavior at the firm-level. First, subsidiaries should have inducements to 

form an alliance. For instance, if a subsidiary is very specialized, not all the 

necessary resources and knowledge are available in-house or in the internal MNC 

network, which creates incentives for the subsidiary to form strategic alliances with 

external partners. Second, subsidiaries need to find potential partners. Several 

studies already show that the host country in which the subsidiary operates can be 

a source of valuable and unique knowledge (Almeida and Phene, 2001; Berry, 2013; 

Frost, 2001), shaping alliance opportunities.  

However, we expect that alliance formation at the subsidiary-level is 

theoretically different from alliance formation at the firm-level because of a third 

condition. In particular, we argue that being part of a MNC network implies that 

subsidiaries are influenced by their relationship with the headquarters when 

considering the formation of a strategic alliance2. Therefore, in order to understand 

why strategic alliances emerge at the subsidiary-level, the nature of the relationship 

between the focal subsidiary and the headquarters needs to be considered.  

In multinational companies, subsidiaries do not operate as stand-alone, 

independent entities. Instead, they function in an international intra-firm network, 

consisting of the headquarters and other subsidiaries (Ghoshal and Barlett, 1990). 

Operating in an intra-firm network implies that, when considering the formation of 

a strategic alliance, managers should not only take into account the potential 

benefits and risks for the involved subsidiary, but also consider the interests of the 

firm as a whole. Parise and Casher (2003), for instance, state that alliances can 

compete or conflict with each other or with the interests of other subsidiaries, 

harming the performance of the firm. Next to these potential intra-organizational 

                                                           
2 In line with the existing MNC literature, we assume that the headquarters can influence the 

behavior of its subsidiaries. Powell and Rhee (Forthcoming), for instance, argue that MNCs can be 

seen as nested hierarchical structures, where the headquarters has some level of central oversight 

and can coordinate its subsidiaries. Foss et al. (2012) stress as well that the headquarters is the 

holder of the ultimate decision rights. Even in the modern, networked MNC, the headquarters is 

needed to define the decision rights of subsidiaries and to build and maintain the supporting 

information structures. Moreover, the headquarters defines the overall strategy of the firm. Brenner 

and Ambos (2013) state as well that subsidiaries are more dependent on the headquarters than on 

their external environment. Moreover, they argue that the ultimate example of fiat that the 

headquarters can exercise is to close the subsidiary if its behavior does not comply with the strategy 

of the headquarters. 
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problems, forming a strategic alliance is perceived to be a risky strategy (Pisano, 

1990; Tsang, 2000) because of potential opportunistic behavior of the alliance 

partner and appropriability problems (Oxley, 1997; Pisano, 1990), increasing the 

likelihood of losing your own core capabilities to external partners (Kale, Singh and 

Perlmutter, 2000). To prevent the potential leakage of important knowledge, Zhang 

et al. (2007) stress that the headquarters needs to keep control of the knowledge that 

is exposed to outsiders.  

Transaction cost economists (e.g. Hennart, 1988; Mjoen and Tallman, 1997; 

Tsang, 2000) have extensively studied the governance of the relationship between 

subsidiaries and the headquarters within firms. Williamson (1991) states that the 

implicit contract law of the firm (i.e. hierarchy) can be defined as forbearance law. 

Access to court is denied if two parties of the same organization have a conflict. 

Hence, these parties have to resolve their conflicts internally, implying that the firm 

acts as its own court. Williamson (1991) points to fiat as the governance mechanism 

that allows firms to solve disputes internally. In other words, the headquarters need 

to approve the behavior and decisions of its subsidiaries and solve disputes arising 

from conflicting interests between subsidiaries or between subsidiaries and the 

headquarters itself. Subsidiaries might, however, pursue their own interests, which 

are not always aligned with the headquarters (Alnuaimi et al., 2012; Mudambi and 

Navarra, 2004). This implies that the headquarters needs to monitor and control the 

behavior of its subsidiaries (Chang and Taylor, 1999). However, not all subsidiaries 

can be controlled to the same extent by the headquarters (Brenner and Ambos, 2013; 

Gupta and Govindarajan, 1994), which is why we expect differences in the extent to 

which the headquarters provides fiat when subsidiaries consider alliance formation.  

Next to a controlling role, the existing literature has argued that the 

headquarters can also fulfill a more positive, supporting role in the MNC. Foss 

(1997) argues that the positive view of the headquarters is complementary to the 

negative, controlling view. Several studies have already shown that support of the 

headquarters can stimulate innovation output (Ciabuschi, Dellestrand and Martin, 

2011), absorptive capacity (Schleimer and Pedersen, 2014) and general development 

of subsidiaries (Bouquet and Birkinshaw, 2008). Headquarters can provide 

additional resources and legitimacy to subsidiaries (Ciabuschi et al., 2011) as well 

as coordinate learning processes and stimulate knowledge transfer between 
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subsidiaries (Foss, 1997; Schleimer and Pedersen, 2014). Moreover, the 

headquarters can provide a gateway to best practices, the latest technological 

developments and managerial support (Bouquet and Birkinshaw, 2008). In a similar 

vein, we expect that headquarters can stimulate alliance formation behavior at the 

subsidiary-level by providing additional resources and legitimacy during the 

alliance formation process. However, the amount of resources and attention that can 

be provided to subsidiaries is restricted (Dellestrand and Kappen, 2012). We 

therefore expect that subsidiaries differ in the extent to which they receive 

additional support from the headquarters, which accordingly influences the alliance 

formation behavior of subsidiaries.  

In sum, we argue that the nature of the relationship with the headquarters 

influences the extent to which subsidiaries are engaged in strategic alliances. In the 

next section, we develop a set of hypotheses to test the impact of the headquarters-

subsidiary relationship on the alliance formation behavior of subsidiaries. We will 

focus on three characteristics that are commonly used in the MNC literature to 

describe the nature of the relationship between the headquarters and the 

subsidiary, namely the geographical distance between the headquarters and the 

subsidiary, the level of ownership of the headquarters in the subsidiary, and the 

relative size of the subsidiary in the intra-firm network (Bouquet and Birkinshaw, 

2008; Garnier, 1982; Monteiro, Arvidsson and Birkinshaw, 2008).  

 

3.3. Hypotheses development 

3.3.1. Geographical distance between the headquarters and the subsidiary 

The subsidiaries of a MNC are located in a wide variety of countries; some 

subsidiaries are located relatively close to the headquarters and others are located 

far away. The more geographically distant the subsidiary is from the headquarters, 

the more difficult and costly it becomes for the headquarters to monitor the behavior 

and performance of the subsidiary, and the higher the likelihood of opportunistic 

behavior by the subsidiary (Jandik and Kali, 2009; Oxley, 1997). In addition, as 

distance is an important barrier to effective knowledge transfer (Zaheer and 

Hernandez, 2011), subsidiaries that are far away from the headquarters find it more 

difficult to transfer information to the headquarters about their intentions, behavior 

and performance (Ciabuschi, Dellestrand and Holm, 2012; Tsang, 2000). 
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Headquarters managers are also found to have difficulties to understand the 

subsidiaries that are further away, because of unfamiliarity with the country setting 

(Bouquet and Birkinshaw, 2008; Rosenkopf and Padula, 2008). Hence, as 

geographical distance limits the headquarters ability to carefully monitor and 

control its subsidiaries, it will be less likely to provide its fiat for alliance formation 

to geographically distant subsidiaries.  

The headquarters can also provide more support to geographically close 

subsidiaries. Several studies show that geographically close subsidiaries receive 

more attention from the headquarters in comparison to subsidiaries that are located 

faraway (Bouquet and Birkinshaw, 2008; Parmigiani and Holloway, 2011). For the 

headquarters, it is easier and less costly to have face-to-face contact with 

geographically close subsidiaries (Ambos and Ambos, 2009; Dellestrand and 

Kappen, 2012), facilitating the transfer of knowledge and experience. For the 

alliance formation process, such additional support from the headquarters could, for 

instance, imply sharing of previous alliance experience and assisting in the partner 

selection process. 

In sum, we expect that headquarters managers will perceive a relatively high 

level of control and support for subsidiaries that are more proximate to the 

headquarters, increasing the likelihood of fiat for alliance formation. However, as 

the distance between the headquarters and the subsidiary starts to increase, such 

perceptions of high ability to control and support swiftly fade away. Previous studies 

(Mark et al., 1999; Levinthal and March, 1993) have shown that people are 

cognitively biased towards geographically close locations, implying a sharp drop in 

the perception of the level of control and support when geographical distance 

initially increases. This bias is further accompanied by increasing unfamiliarity 

with the country setting and the shift to different transportation modes (Bouquet 

and Birkinshaw, 2008; Rosenkopf and Padula, 2008). Hence, we hypothesize a 

marginally decreasing, negative effect of geographical distance on subsidiary 

alliance formation rather than a linear negative effect:  

H1: The geographical distance between the subsidiary and the headquarters 

has a negative, but diminishing effect on the extent to which the subsidiary 

will form strategic alliances.  
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3.3.2. The level of ownership in the subsidiary 

Ownership is defined as “the degree to which the parent multinational corporation 

exercises control over its subsidiary’s activities” (Erramilli, 1996: p. 225). When the 

headquarters owns 100% of its subsidiary, it has full control over the resources of 

this subsidiary (see Figure 3.1B). However, as Figure 3.1A illustrates, when a 

subsidiary is only partially owned by the headquarters, there are one or more 

external parties who also have some control over the strategic resources of the 

subsidiary (Mjoen and Tallman, 1997). In this latter situation, the headquarters 

does not only need to monitor the behavior of the subsidiary, but also the behavior 

of the external party.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1. Number of relationships monitored by HQ. 
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external party. Since managers at the headquarters are rationally bounded, the 

amount of control it can exercise on all parties simultaneously will be limited (Tsang, 

2000; Williamson, 1967). Because of the limited control, either the subsidiary, the 

alliance partner or the external party have increased opportunities to pursue its own 

interests increasing the risk of opportunistic behavior and appropriability hazards 

(Das and Teng, 1998). Moreover, the external party, also partially owning the 

subsidiary, faces the same monitoring problems as the focal firm. Combining these 

monitoring problems, we argue that the likelihood that both the external party and 

the focal firm will give their approval for alliance formation by the subsidiary is 

relatively low.   

Furthermore, we argue that the willingness of the headquarters to provide 

support during the alliance formation process will be lower for partially owned 

subsidiaries. Alliance capabilities are firm-specific and can only be developed over 

time through experience (Gulati, Nohria and Zaheer, 2000; Heimeriks, Duysters and 

Vanhaverbeke, 2007). They can therefore be seen as a significant resource for firms. 

Firms are not willing to transfer uncodified or poorly protected knowledge to its 

partially owned subsidiary because of unexpected knowledge spillovers to external, 

third parties (Hennart, 1991). Hence, we expect that the headquarters is less willing 

to provide support to partially owned subsidiaries because it faces the risk that its 

unique alliance management capabilities can spill over to external parties.  

Together, we argue that the headquarters will be hesitant to give fiat for 

alliance formation to partially owned subsidiaries. First, the headquarters will aim 

to minimize the number of parties it needs to monitor and will therefore prefer 

alliance formation by wholly-owned subsidiaries. Second, it will aim to limit the risk 

of leaking unique alliance management capabilities to other parties. Therefore, we 

hypothesize: 

H2: Fully owned subsidiaries form more strategic alliances than partially 

owned subsidiaries. 

 

3.3.3. The relative size of the subsidiary in the intra-firm network 

MNC-networks operate as political systems in which subsidiaries aim to influence 

decision-making processes as well as the allocation of resources (Mudambi and 

Navarra, 2004). The size of knowledge assets of the subsidiary influences “its power 
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vis-à-vis its headquarters” (Peng and Beamish, 2014: 51), increasing its ability to 

influence strategic decisions. If a subsidiary conducts activities that are important 

for the firm as whole, it will have more power and a stronger position within the 

network (Bouquet and Birkinshaw, 2008). A high level of power is therefore expected 

to enable subsidiaries to influence the alliance formation decision in their advantage 

and, in this way, enforce approval of the headquarters.  

Furthermore, subsidiaries that are relatively important in the intra-firm 

network are found to receive additional time and effort from the headquarters 

(Chang and Taylor, 1999). Johnston and Menguc (2007) show that the headquarters 

supports large subsidiaries with managerial expertise in order to deal with the 

increasing coordination complexities. We expect that these higher levels of attention 

and support facilitate the sharing of alliance experience and alliance mechanisms 

between the headquarters and the larger subsidiaries.  

In sum, we argue that relative subsidiary size has a positive effect on the 

extent to which subsidiaries form alliances. With increasing subsidiary size, 

subsidiaries have more power and are more likely to enforce approval from the 

headquarters. In addition, the headquarters will invest more time and effort in 

supporting the subsidiary. Hence, the following hypothesis is stated:  

H3: The relative size of the subsidiary in the intra-firm network has a positive 

effect on the extent to which the subsidiary will form strategic alliances.   

 

3.4. Methodology 

To test the hypotheses, we have constructed a new panel dataset on the alliance 

formation behavior of subsidiaries of large MNCs in the pharmaceutical industry. 

After identifying the largest MNCs in the pharmaceutical industry, we analyzed the 

subsidiary lists in their annual reports. It is important to note that a large number 

of these firms only report a list of names and the country location of their 

subsidiaries, which is the legally required minimum of information to be included3. 

A minority of the firms, however, does provide further details on their subsidiaries. 

                                                           
3 The SEC requires, for instance, that firms provide a list of their subsidiaries in their 10-K report 

in which they specify their names and the US state or country in which they operate. This 

requirement is based on Item 601 of Regulation S-K (http://www.ecfr.gov/cgi-bin/text-

idx?node=17:3.0.1.1.11#se17.3.229_1601, accessed on 11 December 2014). 
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Because we were specifically interested in the characteristics of the subsidiaries 

(such as their precise location, their activities and their size), we selected seven 

firms4 that provided such detailed information on their subsidiaries. Subsequently, 

an overview of MNCs’ subsidiaries over time was created. The number of years for 

which we could collect subsidiary information differed per firm, ranging from 6 years 

(2006-2011) to 11 years (2001-2011)5. Moreover, following Bouquet and Birkinshaw 

(2008), a subsidiary is only included in our dataset if the parent has more than 50% 

ownership. Subsequently, the Thompson SDC Platinum database was used to collect 

information on alliance announcements6. We searched for the parent name of the 

MNC, the specific subsidiary names, and the names of acquired units in the 

database. Finally, the alliances were linked to specific subsidiaries in the lists of the 

annual reports.  

An important strength of our dataset is that most studies examining the 

strategic behavior of MNC subsidiaries use surveys among a limited sample of 

subsidiaries and therefore have a relatively small, cross-sectional sample size (e.g. 

Bouquet and Birkinshaw, 2008; Mudambi and Navarra, 2004). We, on the other 

hand, use the complete set of subsidiaries for specific MNCs over time, providing the 

opportunity to study the alliance formation behavior of all subsidiaries rather than 

a subset. Our final dataset consists of 3,555 subsidiary-year observations containing 

603 unique subsidiaries.  

 

3.4.1. Dependent variable 

After identifying all alliance formations that were announced in the SDC Platinum 

database for a specific firm, we have, based on the name and the location of the 

alliance partners mentioned in the announcements, assigned the alliances to either 

specific subsidiaries or to the headquarters. To operationalize the dependent 

variable (Alliance Formation) we have counted the total number of strategic 

                                                           
4 The selected firms are Daiichi, Eisai, Kyowa, Lonza, Novartis, Novo Nordisk and Taisho. 

5 We have conducted several robustness tests with different time frames, which showed stable 

results. 

6 As demonstrated by Schilling (2009), alliance databases such as the SDC Platinum database do 

not cover the complete set of all the alliances in which a firm engages. However, this bias is stated 

to be less present for the pharmaceutical industry as this industry is widely represented in the SDC 

database.  
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alliances that a subsidiary has formed in each year (Ahuja, 2000a; Stuart, 1998; 

Zhang, et al., 2007). This measure includes manufacturing, marketing and R&D 

alliances. We have verified our coding with additional sources, such as Lexis Nexis 

and company websites, in case it was unclear in the SDC database. 

  

3.4.2. Independent variables 

In our first hypothesis, we study the impact of the geographical distance between 

the headquarters and the subsidiary (Distance to HQ) on the extent of subsidiary 

alliance formation. We identified in the annual reports the location (i.e. city) of both 

the headquarters and the subsidiary. Next, we collected the latitudes and longitudes 

of all the identified cities. To calculate the geographical distance between the 

headquarters and the subsidiaries, we followed Bouquet and Birkinshaw (2008), 

applying the ‘geodist’ function in Stata. Finally, the distance was transformed into 

a logarithm and a squared term was calculated to account for non-linear effects.  

The second hypothesis states that partial ownership of the headquarters in 

the subsidiary is negatively related to the extent of alliance formation by the 

subsidiary. Based on information from the annual report, we created two dummy 

variables. The first dummy (Ownership_50) is coded 1 when the headquarters 

shares the ownership of the subsidiary with an external party (i.e. 50%), and 0 if it 

has a majority share in the subsidiary (i.e. more than 50%). The second dummy 

(Ownership_51_99) is coded as 1 when the headquarters has a majority stake in the 

subsidiary, but does not fully own it (i.e. more than 50%, but less than 100%). Full 

ownership in the subsidiary is used as a reference category. In this way, we 

distinguish between the impact of having one or more owners of a subsidiary (Chang 

and Taylor, 1999).  

The third hypothesis argues that the relative size of the subsidiary in the 

intra-firm network (Relative Subsidiary Size) influences the extent to which a 

subsidiary forms alliances. Size is measured in terms of the investments made in 

stocks or capital reported in the annual reports (cf. Holl, 1975). All investments 

reported in local currencies have been converted into dollars. The relative size of a 

subsidiary is calculated by dividing subsidiary size by total firm size.  
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3.4.3. Control variables 

As stated previously, the impact of inducements and opportunities on alliance 

formation has been frequently analyzed at the firm-level. To test whether they also 

explain alliance formation at the subsidiary-level, we control for variations in these 

conditions. First, we control for previous engagement in strategic alliances (Alliance 

experience), which facilitates the formation of new alliances by creating alliance 

formation routines and can signal trustworthiness to potential partners (Gulati, 

1999; Stuart, 1998; Zhang et al., 2007). To measure alliance experience, we count 

the number of alliances that were formed in the previous 4 years (e.g. t-4 to t-1). 

This measure is logarithmically transformed. Second, we expect that knowledge-

intensive subsidiaries will have both higher inducements and more opportunities to 

form alliances. We therefore proxy the inducements of a subsidiary by looking at the 

function of the subsidiary as indicated in the annual report (Function). We have 

identified four types of functional activities and coded them in dummy variables: (1) 

research and development (R&D), (2) manufacturing, (3) sales and marketing, and 

(4) other activities, such as financing or a holding (Björkman, Barner-Rasmussen 

and Li, 2004). The fourth category is used a reference category. Subsidiaries involved 

in R&D activities are expected to have the greatest incentives to collaborate with 

external partners, followed by subsidiaries conducting manufacturing activities. 

Third, we control for the size of the pharmaceutical sector in the host country in 

which the subsidiary is located (Local Industry Size). A larger size will indicate more 

potential partners to collaborate with. To measure the size of the pharmaceutical 

industry per country per year, we obtained the number of employees in 

pharmaceuticals, medical or chemicals industry (ISIC category 2423) from the 

database INDSTAT 4 2013 ISIC Rev. 3. Missing year values have been imputed by 

using country averages. This measure was logarithmically transformed.  

In addition to heterogeneity in inducements and opportunities, we wanted to 

control for host-country characteristics. GDP per capita of the host country (GDP 

per Capita) was included as measure of economic munificence (Berry, 2013, Dickson 

and Weaver, 2011; Frost, 2001). The data was collected from the World Development 

Indicators from the World Bank. This measure was transformed into a logarithm. 

Next, the level of foreign direct investment (FDI) in a given country indicates its 

openness to (collaborate with) foreign firms. Using the World Development 



68 

Indicators, we divided the net inflows of FDI in the country of the subsidiary by the 

level of GDP in the country of the subsidiary (Percentage of FDI). In addition, 

national intellectual property policies can influence the extent to which firms are 

able to reap the benefits from their innovations (Teece, 1986). We operationalize this 

measure (Intellectual Property Rights) by using the Intellectual Property Rights 

component from the Economic Freedom Index7, which indicates on a scale from 0 to 

100 the extent to which national laws protect intellectual property rights and the 

enforcements of these laws. Moreover, differences in national cultures are found to 

influence alliance formation decisions (Dickson and Weaver, 1997; Steensma et al., 

2000). We have obtained the scores on the four cultural dimensions of Hofstede for 

each subsidiary and their headquarters. Subsequently, we have used the well-

known measure of Kogut and Singh (1988) to calculate the cultural distance between 

the subsidiary and the headquarters (Cultural Distance to HQ).  

Finally, we control for three unit-level characteristics. First, we control 

whether strategic alliances are formed by a subsidiary at the headquarters location. 

The central headquarters has most of the control and power within the MNC, 

implying a higher likelihood that strategic decisions will be taken at this location. 

Moreover, subsidiaries located at the same location as the headquarters are found 

to substantially receive more attention and knowledge inflows (Parmigiani and 

Holloway, 2011). We therefore include a dummy variable labeled HQ Location 

Dummy which indicates that a subsidiary has the same location as the 

headquarters. Since acquired units were found to operate more independently and 

experience lower levels of control by the headquarters (Harzing, 2002), we also 

control for such an acquisition effect. Our dummy variable Acquired Unit takes on a 

value of one if the respective subsidiary has been the result of an acquisition. 

Finally, we controlled for the number of other subsidiaries located in the same 

country as the focal subsidiary. Subsidiaries might access knowledge from other 

proximate sister subsidiaries rather than forming alliances with external partners. 

The variable Same country sister subsidiaries counts all other subsidiaries in the 

host country of the focal subsidiary.  

 

                                                           
7 The Economic Freedom Index can be accessed via the following website: 

http://www.heritage.org/index/explore?view=by-region-country-year, accessed on 14 January 2014. 
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3.4.4. Estimation method 

Because our dependent variable (Alliance Formation) is a count variable and 

overdispersed, we used the negative binomial regression estimation technique. 

Moreover, our dependent variable has a large number of zero values (98%), with 71 

(2%) observations having a positive value (i.e. a subsidiary has formed at least one 

strategic alliance in that particular year). The results of the analyses are reported 

with robust standard errors. We included firm and year fixed effects to account for 

time-invariant firm-level characteristics and macro-economic changes over time.  

 

3.5. Results 

Table 3.1 presents the descriptive statistics and the pairwise correlations. The 

correlation matrix reveals relatively low correlations between the independent 

variables. The only correlation above the common threshold of 0.8 is the correlation 

between GDP per capita and the level of Intellectual Property Rights (0.85), which 

indicates that well-developed countries have on average a more developed 

intellectual property rights system. When looking at the VIF values of the 

independent variables8, we find no evidence of multicollinearity as the values are 

well below the threshold of 10, with a mean VIF value of 1.99. 

Table 3.2 presents the results of the stepwise negative binomial regression 

analyses. Model 1 is the baseline model and only includes the control variables. 

Model 2 adds proxies for alliance inducements and opportunities.  Model 3 and 4 

further extend the analyses by adding the linear and non-linear terms of 

geographical distance to the headquarters. The ownership variables are added in 

Model 5. Finally, Model 6 introduces our measure for the relative size of the 

subsidiary in the intra-firm network. To discuss the findings of our analyses, we will 

use of the results in Model 6, since the general insights derived from Model 1 to 5 

are rather similar.  

First, we discuss the control variables. GDP per capita has a negative and 

significant effect on the extent of subsidiary alliance formation. Economic growth 

might point to alternative priorities, which decrease the inducements to ally. 

Consistent with our expectations, the level of intellectual property rights has a 

positive and significant effect on alliance formation. The results also show a highly 

                                                           
8 The calculation of the VIF values is based on the OLS estimation technique. 
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Table 3.1: descriptive statistics and pairwise correlations 

 Mean S.D. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) 

(1) Alliance Formation 0.04 0.37 1.00                 

(2) GDP per Capita (Log) 10.06 1.07 0.06 1.00                

(3) Percentage of FDI 3.64 5.56 -0.01 0.05 1.00               

(4) Intellectual Property Rights 72.44 22.07 0.06 0.85 0.10 1.00              

(5) Cultural Distance to HQ 1.76 1.74 -0.08 -0.43 0.21 -0.39 1.00             

(6) HQ Location Dummy 0.02 0.13 0.58 0.08 -0.04 0.05 -0.14 1.00            

(7) Acquired Unit 0.07 0.26 -0.02 0.07 0.01 0.03 -0.07 -0.04 1.00           

(8) Same Country Sister Subs 5.10 5.69 0.11 0.43 -0.18 0.35 -0.62 0.12 0.06 1.00          

(9) Alliance experience (Log) 0.06 0.32 0.59 0.10 -0.04 0.09 -0.13 0.76 -0.02 0.16 1.00         

(10) Function – R&D 0.19 0.39 0.10 0.19 -0.02 0.19 -0.18 0.14 0.05 0.23 0.19 1.00        

(11) Function - Manufacturing 0.36 0.48 0.11 -0.13 -0.08 -0.13 -0.13 0.18 0.08 0.12 0.17 0.19 1.00       

(12) Function – Sales & Marketing 0.73 0.44 0.04 -0.19 -0.01 -0.21 0.14 0.07 -0.01 -0.23 0.05 -0.08 0.15 1.00      

(13) Function – Other 0.20 0.40 0.06 0.23 -0.04 0.24 -0.19 0.04 -0.06 0.26 0.05 -0.03 -0.21 -0.56 1.00     

(14) Local Industry Size (Log) 10.79 1.44 0.02 -0.13 -0.34 -0.16 -0.19 0.01 0.04 0.27 0.05 0.16 0.23 -0.12 0.03 1.00    

(15) Distance to HQ (Log) 6.52 3.13 -0.16 -0.34 0.15 -0.21 0.55 -0.28 0.07 -0.60 -0.21 0.01 -0.04 0.16 -0.28 0.01 1.00   

(16) Ownership_50 0.01 0.07 -0.01 -0.09 0.01 -0.06 0.01 -0.01 -0.02 -0.02 -0.02 0.02 0.05 -0.03 -0.04 -0.04 0.01 1.00  

(17) Ownership_51_99 0.07 0.25 -0.01 -0.07 -0.10 -0.07 -0.11 0.01 0.19 0.11 -0.01 -0.05 0.11 0.02 -0.06 0.09 -0.15 -0.02 1.00 

(17) Relative Subsidiary Size 1.74 6.42 0.21 0.05 -0.06 0.02 -0.07 0.55 -0.02 0.06 0.38 0.07 0.18 -0.02 0.04 0.12 -0.16 -0.01 0.07 
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 Table 3.2: Results of negative binomial regression analyses 

 Robust standard errors in parentheses 

† if p < 0.10, * if p <0.05, ** if p<0.01, *** if p<0.001 

 

 

 

 

        

 Alliance Formation Model I Model II Model III Model IV Model V Model VI 

C
o
n

tr
o
l 

v
a
ri

a
b
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GDP per Capita (Log) -1.62* -0.98* -0.99* -1.00* -1.00* -1.09** 

 (0.64) (0.39) (0.40) (0.40) (0.40) (0.41) 

Percentage of FDI -0.04 -0.06 -0.06 -0.06 -0.06 -0.05 

 (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) 

Intellectual Property Rights 0.13*** 0.10*** 0.10*** 0.10*** 0.10*** 0.11*** 

 (0.04) (0.02) (0.02) (0.02) (0.02) (0.03) 

Cultural Distance to HQ 0.14 0.09 0.12 0.09 0.09 0.14 

 (0.10) (0.13) (0.13) (0.13) (0.13) (0.13) 

HQ Location Dummy 5.20*** 2.92*** 2.84*** 2.65*** 2.64*** 2.43** 

 (0.35) (0.73) (0.81) (0.77) (0.77) (0.82) 

Acquired Unit -0.49 -0.63 -0.61 -0.54 -0.53 -0.44 

 (0.80) (0.64) (0.65) (0.66) (0.66) (0.66) 

Same Country Sister Subs 0.10** 0.05 0.04 0.04 0.04 0.04 

 (0.04) (0.04) (0.04) (0.04) (0.04) (0.05) 

In
d

u
ce

m
e
n

ts
 a

n
d

 

o
p

p
o
rt

u
n

it
ie

s 

Alliance experience (Log)  1.09** 1.08** 1.03** 1.02** 1.00** 

  (0.36) (0.35) (0.35) (0.35) (0.33) 

Function – R&D  0.02 0.02 -0.12 -0.12 -0.09 

  (0.31) (0.31) (0.31) (0.31) (0.31) 

Function - Manufacturing  0.20 0.20 0.19 0.19 0.19 

  (0.37) (0.37) (0.37) (0.37) (0.37) 

Function – Sales & Marketing  0.10 0.12 0.20 0.20 0.21 

  (0.34) (0.34) (0.32) (0.33) (0.32) 

Local Industry Size (Log)  0.37+ 0.40+ 0.41* 0.41* 0.39* 

  (0.19) (0.22) (0.20) (0.20) (0.19) 

H
Q

-s
u

b
si

d
ia

ry
 

re
la

ti
o
n

sh
ip

 

Distance to HQ (Log) (H1)   -0.03 -0.55* -0.55* -0.59* 

   (0.08) (0.27) (0.27) (0.28) 

Distance to HQ (Log) (Squared) (H1)    0.06* 0.06* 0.06* 

    (0.03) (0.03) (0.03) 

Ownership_50 (H2)     -23.04*** -20.76*** 

     (0.53) (0.53) 

Ownership_51_99 (H2)     0.02 -0.23 

     (0.35) (0.36) 

Relative Subsidiary Size (H3)      0.02+ 

      (0.01) 

 Constant -0.35 -7.66+ -7.96* -7.53* -7.51+ -7.11+ 

  (4.54) (3.93) (4.03) (3.81) (3.85) (3.70) 

 Number of Observations 3,555 3.555 3,555 3.555 3,555 3.555 

 Firm Fixed Effects YES YES YES YES YES YES 

 Year Fixed Effects YES YES YES YES YES YES 

 Pseudo R-squared 0.376 0.418 0.418 0.423 0.423 0.426 
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significant and positive coefficient for the headquarters location dummy, as 

subsidiaries located at the headquarters carry out a relatively large share of the 

alliance activities. In our analysis, we do not find support for the effect of the 

percentage of FDI, cultural distance, acquired units and the number of sister 

subsidiaries in the same host country.  

The existing literature has stressed the importance of inducements and 

opportunities when explaining the alliance formation behavior of firms. Our results 

confirm that these conditions are also relevant when explaining alliance formation 

behavior of subsidiaries as the pseudo R-squared increases from 0.376 to 0.418 

(comparing Model 1 and 2). To estimate the effects of inducements and 

opportunities, we used three proxies. Table 3.2 shows significant and positive results 

for subsidiary’s alliance experience, supporting our expectations. In contrast, we did 

not find any significant differences in the extent to which subsidiaries with different 

functions form strategic alliances. Our third proxy, the size of the local 

pharmaceutical industry, is positive and significant. Together, these findings show 

that inducements and opportunities are also important conditions for alliance 

formation at the subsidiary-level.   

Hypothesis 1 states that geographical distance to the headquarters has a 

negative, but diminishing effect on subsidiary alliance formation. We find that the 

linear term is negative and significant, and the non-linear term is positive and 

significant. When analyzing the predicted effects of geographical distance on 

subsidiary alliance formation (see Figure 3.2), we clearly observe a U-shaped 

relation rather than the hypothesized negative, but diminishing effect. Hence, we 

find no support for Hypothesis 1. Subsidiaries that are located far away from the 

headquarters are also engaged in alliance formation despite the fact that it is 

difficult for the headquarters to monitor and support these subsidiaries. We will 

elaborate on this finding in the discussion section. 
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Figure 3.2. Predictive effects 

 

According to hypothesis 2, subsidiaries that are fully owned by the headquarters are 

expected to engage more in strategic alliances compared to subsidiaries that are only 

partially owned by the headquarters. The results in Model 6 in Table 3.2 show that 

subsidiaries which are only 50% owned by the headquarters form substantially less 

strategic alliances. There is no significant difference between majority and fully 

owned subsidiaries. These findings indicate that headquarters are more likely to 

give fiat for alliance formation when it has substantial control over the subsidiary, 

providing support for this hypothesis. 

Finally, hypothesis 3 states that the relative size of the subsidiary in the 

intra-firm network increases the extent to which the subsidiary is engaged in 

strategic alliance formation. The coefficient for relative size is positive and 

significant. Hypothesis 3 is therefore supported. Adding the three variables 

representing the headquarters-subsidiary relationship increases the pseudo R-

squared statistic from 0.418 to 0.426 (comparing Model 2 and 6). In sum, our findings 

stress the importance of considering intra-firm relations when explaining why inter-

firm relations emerge at the subsidiary-level.  

 

3.5.1. Robustness tests 

To check the robustness of our results, we have conducted additional analyses. First, 

we re-estimated our models by using the Poisson estimation technique. The results 
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of the Poisson analysis are highly similar to the results of the negative binomial 

regression. Second, to check whether the number of included years has an effect on 

our results, we have conducted additional analyses with restricted time frames (e.g. 

different lower and upper limits). The results of these analyses all show a U-shaped 

effect of geographical distance. The other coefficients remain stable as well. Third, 

we have re-estimated our models by using an alternative dependent variable. Rather 

than measuring the amount of strategic alliances formed in the current year, we 

also tested our models with a five-year count of the alliances formed, e.g. measuring 

alliance use rather than alliance formation). Although the size of the coefficients 

changes, the results show clear support for our hypotheses. In sum, the results of 

the robustness checks show that our findings remain highly similar when using a 

different estimation technique, different sample sizes and a different dependent 

variable. The results of our robustness checks are available upon request.  

 

3.6. Discussion 

While extant alliance formation literature has focused on the firm-level, ignoring 

that firms often consist of different but interrelated subsidiaries located in a variety 

of countries, this study shifted attention to the subsidiary-level, identifying 

conditions that explain the alliance behavior of MNC subsidiaries. Our empirical 

results show that, next to inducements and opportunities to ally, the headquarters-

subsidiary relation is a third fundamental condition to understand alliance 

formation behavior of subsidiaries. We find that the level of ownership and the 

relative size of the subsidiary positively influence the extent to which subsidiaries 

form strategic alliances, which confirms our second and third hypotheses 

respectively.  

The results do not support our first hypothesis. Whereas we hypothesized a 

negative, but diminishing effect of geographical distance on subsidiary alliance 

formation, we find instead a U-shaped effect of geographical distance on the extent 

to which subsidiaries form strategic alliances. Moving from close to more distant 

locations, subsidiaries form alliances at a decreasing rate until a certain threshold 

is reached. Beyond this threshold, geographical distance from the headquarters 

increases the extent to which subsidiaries form alliances. This might indicate that 

the lower levels of control and support could be compensated for by the increased 
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novelty of knowledge in distant locations. Several studies (e.g. Dellestrand and 

Kappen, 2012; Monteiro, 2015; Rosenkopf and Padula, 2008; Zaheer and Hernandez, 

2011) find that more distant locations provide access to more unique and novel 

knowledge. This access to distant knowledge is found to stimulate the diversity of a 

firm’s existing knowledge base (Alnuaimi et al., 2012). Accordingly, subsidiaries that 

have the potential to access to unique knowledge via alliances might be more likely 

to get fiat from the headquarters. In addition, subsidiaries that are located far away 

from the headquarters might find it more difficult to make use of the resources in 

the intra-firm network, increasing their inducements to form alliances with external 

parties. However, alliance formation by distant subsidiaries is not without risk as 

the confidence interval is rather wide for these subsidiaries (see Figure 3.2), 

indicating a high level of uncertainty. Hence, these opposing forces suggest that 

geographical distance can be both a liability and an asset (Grabher and Ibert, 2013, 

Nachum, 2010), and that headquarters face a trade-off between the search for 

unique knowledge and the risk of unintended knowledge flows (Oxley and Sampson, 

2004), when considering alliance formation by its subsidiaries.  

 

3.6.1. Theoretical implications 

This study contributes to the alliance literature by showing that alliance formation 

behavior does not only differ between firms, but also within firms. Previous alliance 

formation literature has taken a monolithic perspective by aggregating all alliance 

information to the firm-level, thereby ignoring the internal structure of firms. 

Although a number of recent studies (e.g. Cantwell, 2009; Regner and Zander, 2011; 

Zaheer and Hernandez, 2011) have already called for simultaneously studying intra-

firm and inter-firm networks, research on how and to which extent intra-firm 

relations influence the creation of inter-firm relations remains scarce. In this 

chapter, we show that alliance formation at the subsidiary-level is theoretically and 

empirically different from the firm-level. We demonstrate the importance of 

including a third condition, namely the subsidiary-headquarters relation, which 

only becomes apparent when studying alliance formation at a more detailed level. 

Our findings highlight that understanding how firms internally organize their 

alliance activities is important as it influences the extent to which firms can benefit 

from alliances (Argyres and Silverman, 2004).  
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Second, our study contributes to the existing transaction cost perspective on 

alliances by focusing on the understudied concept of fiat. Alliance literature has 

heavily relied on transaction theory, using concepts as transaction costs, asset 

specificity and opportunity costs (e.g. Hennart, 1988; Tsang, 2000). The concept of 

fiat, however, has received less attention. This chapter shows the relevance of this 

concept in explaining alliance formation of subsidiaries. In his seminal paper, 

Williamson (1991) explained that parties (e.g. subsidiaries) within firms have to 

solve their conflicts internally and, in this way, the firm acts as their own court. We 

have discussed that operating in an intra-firm network implies that, when the 

formation of a strategic alliance is considered, managers should not only take into 

account the potential benefits and risks for the involved subsidiary, but also consider 

the interests of the firm as a whole. When the formation of a certain alliance will 

harm certain parts of the organization or the firm as a whole, the managers at the 

headquarters could exercise fiat and prevent the alliance from being formed. In this 

way, we not only bring in the concept of fiat in the alliance literature, but also show 

how the headquarters can influence alliance formation behavior of its subsidiaries.  

Finally, our results contribute to the MNC literature, providing more insights 

into the important role of the headquarters in explaining subsidiary behavior. The 

existing MNC literature has positioned the role of the headquarters either as an 

‘avoiding the negative’ or as ‘value creator’ (Ciabuschi et al., 2012: 215). In line with 

Foss (1997), we have argued that the controlling and supporting roles can be 

simultaneously present. For each hypothesis, we have evaluated how the controlling 

and supporting roles of the headquarters affect alliance formation by the 

subsidiaries. For instance, we argued that partial ownership of the headquarters in 

the subsidiary not only limits the controlling function, but also reduces the amount 

of support during the alliance formation process. By focusing on both roles 

simultaneously, we are able to integrate arguments from different perspectives, 

which advances current research on the role of the headquarters in the modern 

MNC. Beyond provision of monitoring and support for subsidiaries, our findings 

suggest that the headquarters needs to take into account tailored approaches that 

fit the specific characteristics and situation of a subsidiary in order to tap into a 

diverse set of knowledge sources. This is mainly because subsidiaries face 
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heterogeneous conditions and exhibit a variety of differences concerning their 

linkages with the headquarters. 

 

3.6.2. Limitations and avenues for further research 

This study has several limitations, which also provide interesting avenues for 

further research. First, because of limitations in terms of data availability, the 

sample of our study only includes a relatively small number of firms, which could 

limit the generalizability of our results. By focusing on the alliance behavior of all 

subsidiaries rather than on a subset of larger subsidiaries, we have minimized a 

selection bias with regard to the included subsidiaries. On the other hand, this 

implied that we were limited in the amount of firms for which we could find detailed 

information. Since the focus of this study is on within-firm variations rather than 

on between-firm variations, it was more interesting for us to analyze the complete 

sample of subsidiaries from a limited number of firms rather than a limited set of 

subsidiaries from a larger set of firms. Future research could, however, expand the 

selection of firms as well as explore different industry settings in order to test the 

generalizability of our findings.  

Second, in the current study, we controlled for the number of other sister 

subsidiaries in the same host country. Studying the influence of relationships with 

other subsidiaries in more depth would be an interesting avenue for future research 

as it might reveal additional issues such as the influence of internal competition 

(Mudambi and Navarra, 2004) or knowledge transfer (Alnuaimi et al., 2012; Gupta 

and Govindarajan, 1994). 

Finally, the MNC literature highlights the importance of additional 

subsidiary characteristics. For instance, Bouquet and Birkinshaw (2008) point to 

the importance of voice, e.g. the extent to which the subsidiary takes initiative. 

Moreover, Foss, Foss and Nell (2012) find that the motivation of subsidiaries can 

have a substantial impact on performance outcomes. Combining secondary data 

with survey data would provide interesting avenues for future research in this 

respect.  
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3.7. Conclusion 

This chapter shows that alliance formation by subsidiaries is theoretically and 

empirically different from alliance formation by firms. At both levels, inducements 

and opportunities are important conditions to explain alliance formation. However, 

based on transaction costs economics and recent MNC literature, we show that a 

third condition becomes apparent when studying alliance formation at the 

subsidiary-level. The relationship with the headquarters is found to have a 

substantial impact on the extent to which subsidiaries engage in strategic alliance 

formation. In this way, our study has important implications for our understanding 

of how MNCs access external resources and knowledge and how they internally 

structure their alliance activities.  
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 Chapter 

4.  

Do the Friends of My 

Sister Matter?  

A Study of Indirect R&D 

Alliances and Subsidiary 

Scientific Performance 1 

 By: Brenda Bos, Dries Faems, Bart Leten and Florian Noseleit 
 

 

Abstract: While the existing alliance portfolio literature has focused on the firm-

level implications of alliance portfolios, we shift the level of analysis to the 

subsidiary-level. Relying on insights from social network theory, we argue that R&D 

alliances do not only directly provide alliance knowledge recombination possibilities 

to the subsidiary that initially formed the R&D alliance, but may also indirectly 

provide possibilities to sister subsidiaries. In addition, we use KBV-arguments to 

hypothesize that the effect of indirect alliances is contingent on the structural 

characteristics of the intra-firm network, namely overlap in knowledge bases and 

the involvement in joint R&D projects. To test our hypotheses, we have created a 

novel subsidiary-level dataset on 1473 unique subsidiaries belonging to 107 

pharmaceutical firms for the years 1995-2002. Our results provide strong support 

for our hypotheses. Hence, by distinguishing between the implications of direct and 

indirect alliances, our study increases our understanding of how MNCs create value 

from their alliance portfolios. 

  

                                                           
1 A previous version of this manuscript has been presented at the Workshop on Collaboration Within 

and Between Firms, Groningen, 2015. 
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4.1. Introduction 

Firms heavily engage in R&D alliances as they can provide access to external 

knowledge that is complementary to their internal knowledge base (Deeds and Hill, 

1996; Rothaermel and Hess, 2007). In order to effectively create value from R&D 

alliances, external knowledge needs to be recombined within individual alliances 

and across different alliances in the alliance portfolio (Parise and Casher, 2003; 

Wassmer and Dussauge, 2011a), which subsequently increases firms’ performance 

(Quintana-García and Benavides-Velasco, 2011; Rothaermel and Deeds, 2004). 

However, in their theorizing on how knowledge from R&D partners is recombined, 

scholars tend to frame the focal firm as a monolithic entity, focusing on the firm-

level implications of alliance portfolios, thereby ignoring firms’ internal structure 

(Bos, Faems and Noseleit, 2014).  

Scholars have increasingly pointed to the limitations of applying a monolithic 

perspective when analyzing the performance implications of alliance portfolios. In 

the particular context of multinational companies (MNCs), several studies (e.g. 

Alnuaimi, Singh and George, 2012; Bos et al., 2014; Zaheer and Hernandez, 2011) 

have observed that not only the headquarters but also its geographically dispersed 

subsidiaries engage in R&D alliances. These observations indicate that alliances can 

take place in more than one organizational entity within the firm. Moreover, Bos et 

al. (2014) show that the geographical dispersion of alliance activities within the firm 

has important implications for firm performance. In this current study, we want to 

contribute to further opening this black box. In particular we shift the level of 

analysis from the firm-level to the subsidiary-level, by studying whether and under 

which conditions MNC subsidiaries can benefit from R&D alliances that are formed 

by their sister subsidiaries.  

Shifting toward the subsidiary-level of analysis allows us to study the 

interaction between the external network (i.e. portfolio of alliances) and the intra-

firm network (i.e. collection of subsidiaries). Existing literature has shown that 

subsidiaries are affected by the behavior of sister subsidiaries belonging to the same 

MNC network (Gupta and Govindarajan, 1994). We therefore expect that forming 

R&D alliances not only directly provides alliance knowledge recombination 

possibilities to the subsidiary that initially formed the R&D alliance, but may also 

indirectly provide possibilities to other subsidiaries. Hence, the goal of this study is 
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to explore how subsidiaries, next to direct alliance knowledge recombination, can 

also engage in indirect alliance knowledge recombination. Relying on insights from 

social network theory (e.g. Ahuja, 2000b; Hansen, 2002), we theoretically 

distinguish between the effect of knowledge recombination possibilities of direct 

alliances (e.g. formed by the focal subsidiary itself) and indirect alliances (e.g. 

formed by sister subsidiaries that belong to the same MNC) on the scientific 

performance of the focal R&D subsidiary.  

At the same time, it is likely that not all subsidiaries benefit to the same 

extent from new knowledge recombination possibilities as, even within firms, 

knowledge transfer has been identified as a complex process (Teece, 1977) and 

substantial heterogeneity has been observed in the knowledge transfer patterns 

between subsidiaries (Monteiro, Arvidsson, and Birkinshaw, 2008; Van Wijk, 

Jansen, Van den Bosch, and Volberda, 2012). Relying on insights from the 

Knowledge-Based View, we therefore identify potential contingency effects of 

indirect alliances. In particular, we investigate how the overlap in knowledge bases 

and the involvement in joint R&D projects between the focal subsidiary and the 

sister subsidiary moderate the relationship between indirect alliances and 

subsidiary scientific performance.  

To test the effects of direct and indirect alliances, we have developed a novel 

panel data set on 1473 R&D subsidiaries belonging to 107 pharmaceutical firms 

covering eight years (1995-2002). First, we relied on scientific publications to 

construct firms’ internal research network over time. We explored the scientific 

publications in depth in order to measure relationships between different 

subsidiaries and the characteristics of subsidiaries’ knowledge stock. Second, we 

identified R&D alliance announcements in the SDC Platinum database to measure 

subsidiaries’ alliance activities. Finally, we used forward citations to assess the 

scientific performance of subsidiaries.  

The results of our study show that, next to direct alliances of the subsidiary, 

indirect alliances, e.g. alliances formed by sister subsidiaries, are positively and 

significantly related to the scientific performance of the focal subsidiary. We also 

find that overlap in knowledge bases moderates the extent to which subsidiaries can 

learn from the alliances that are formed by their sisters. In addition, when 

differentiating between sister units that are strongly connected to the focal 
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subsidiary and sister subsidiaries that are hardly connected to the focal subsidiary, 

we observe that the positive effect of the indirect alliances formed by the connected 

sister subsidiaries is more outspoken. Finally, to enhance the effect of unconnected 

indirect alliances on subsidiary scientific performance, we find that knowledge 

overlap is an important moderating variable.  

We contribute to the alliance literature by increasing our understanding of 

how firms create value from their R&D alliances. While Wassmer and Dussauge 

(2011a) make a distinction between value creation at the single alliance-level and at 

the alliance-portfolio-level, we state that an additional distinction can be made 

between direct and indirect alliance knowledge recombination. Second, while the 

KBV has extensively studied knowledge recombination between firms or within 

firms (Ambos and Ambos, 2009; Monteiro, Arvidsson and Birkinshaw, 2008; Kale, 

Singh, and Perlmutter, 2000; Lane and Lubatkin, 1998), our study provides new 

insights by examining the interaction between intra-firm and inter-firm knowledge 

recombination processes. Third, by shifting to a deeper level of analyses, we are able 

to reveal patterns that are not visible at the firm-level.  

This remainder of this chapter is structured as follows. First, we discuss how 

value can be created from alliance portfolios and introduce the distinction between 

direct and indirect alliances. Next, we develop hypotheses on the effect of indirect 

alliances on subsidiary scientific performance. Subsequently, we explain our 

methodological approach and present the findings of our empirical analyses. Finally, 

we discuss the main theoretical, methodological and managerial implications and 

offer suggestions for future research.   

 

4.2. Alliance portfolios: state of the art 

In this section, we first briefly discuss existing (firm-level) insights on the 

recombination of knowledge from alliance portfolios. Subsequently, we argue that, 

by shifting to the subsidiary-level, an additional distinction can be made between 

direct and indirect alliance knowledge recombination.  
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4.2.1. Firm-level perspective: single versus portfolio alliance knowledge 

recombination 

To explain the performance implications of alliance portfolios, scholars consistently 

point to the mechanisms of knowledge recombination. New knowledge and 

innovations can either be created by novel recombinations of existing knowledge 

elements or novel configurations to link elements with each other (Galunic and 

Rodan, 1998; Yang, Phelps, and Steensma, 2010). However, over time, the firm’s 

knowledge base might get exhausted or the necessary knowledge for certain 

combinations is not available in-house and too costly to develop or acquire 

(Rothaermel and Hess, 2007; Vasudeva and Anand, 2011). R&D alliances provide 

firms with access to new knowledge elements and thereby create new resource 

recombination possibilities (Colombo, Grilli, and Piva, 2006; Deeds and Hill, 1996; 

Hess and Rothaermel, 2011), which increases the likelihood that new discoveries 

(Quintana-García and Benavides-Velasco, 2011). 

 

 

Figure 4.1. Two types of alliance resource recombination, namely  on the single 

alliance level and  on the alliance portfolio level (Figure from Wassmer and 

Dussauge, 2011a). 
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According to Wassmer and Dussauge (2011a), firms can create value from R&D 

alliances on two different levels, as illustrated in Figure 4.1. First, value can be 

created within a single alliance by recombining the knowledge and resources of the 

external partner with the firm’s own R&D (Cohen and Levinthal, 1990; Hagedoorn 

and Wang, 2012). For instance, within alliance ij, resource Ri1 of focal Firm i can be 

recombined with resource Rj1 of Firm j. Second, value can be created across alliances, 

meaning that firms can recombine resources and knowledge between different 

alliances in their alliance portfolio (Parise and Casher, 2003; Wassmer and 

Dussauge, 2011a, 2011b). The potential combination of Rj1 of Firm j and Rh1 of Firm 

h with Ri1 of Firm i provides additional benefits for the alliance portfolio of focal 

Firm i.  

 

4.2.2. Subsidiary-level perspective: direct versus indirect alliance 

knowledge recombination 

While extant alliance portfolio research has provided important insights into how 

focal firms can create value within and across R&D alliances, it tends to focus on 

the firm-level implications of alliance portfolios, ignoring the internal structure of 

the focal firms (Bos et al., 2014). Shifting to the subsidiary-level of analysis, we argue 

that, next to the distinction between single and portfolio alliance knowledge 

recombination, it is also valuable and important to make a conceptual distinction 

between direct and indirect alliance knowledge recombination.  

Subsidiaries operate as semi-independent entities and have various missions 

and heterogeneous stocks of knowledge. However, they are still connected with each 

other through an intra-firm network of close ties, which also implies that the 

behavior and actions of a particular subsidiary can impact their sister subsidiaries 

(Ambos and Ambos, 2009; Gupta and Govindarajan, 1994). We therefore expect that 

a R&D alliance, next to providing direct knowledge recombination possibilities to 

the subsidiary that initially formed the alliance, may provide indirect benefits to 

sister subsidiaries. As illustrated in Figure 4.2, Subsidiary 3 of Firm i can directly 

recombine alliance knowledge on the single alliance level and on the alliance 

portfolio level. In addition, as illustrated by the dotted arrows, Subsidiary 1 of Firm 

i may indirectly benefit from the alliances of Subsidiary 3 of Firm i, because both 

subsidiaries are part of same intra-firm network.  



85 

 

Alliance knowledge recombination Single alliance level Alliance portfolio level 

Direct   
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Figure 4.2. Different types of alliance knowledge recombination (Adapted figure 

from Wassmer and Dussauge, 2011a). 
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opportunities for Unit 2. On the contrary, Unit 3 has formed a R&D alliance with 

Firm B. As Unit 3 has no strong intra-firm relationships, it might be difficult for 

other Units within Firm X to benefit from this alliance. 

 

Figure 4.3. Distinguishing between direct and indirect alliances. 

 

This example illustrates that subsidiaries cannot only benefit, in terms of knowledge 
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4.3. Hypotheses development 

4.3.1. Indirect alliances and scientific performance 

To understand the knowledge recombination effects of indirect alliances, we rely on 

existing insights from social network theory. The distinction between direct and 

indirect ties in social networks has been studied at different levels of analysis, such 

as the individual- (Singh, 2005), the business unit- (Hansen, 2002), and the firm-

level (Ahuja, 2000b; Salman and Saives, 2005). A direct tie between A and B provides 

A with direct access to the knowledge of B. If C also has a direct tie with B, but not 

with A, then A and C are indirect ties connected with each other via B. Indirect ties, 

therefore, only provide indirect access to knowledge.  

Besides providing access to knowledge, indirect ties are important conduits 

for information about opportunities and are found to increase the likelihood of 

successful knowledge recombination (Ahuja, 2000b; Hansen, 2002). The information 

benefits of indirect ties have been extensively described in the social network 

literature. According to Salman and Saives (2005) the indirect network can be 

described as ‘a shadow database of diverse information’ (p. 212), which can be an 

effective source of competitive advantage. Ahuja (2000b) argues that the information 

benefits of indirect networks can be categorized in two forms. First, the indirect 

network acts as an information-gathering device. Firms with many indirect contacts 

receive information about successes and failures in similar research efforts 

conducted by other firms (Ahuja, 2000b; Burt, 1992). Accordingly, firms can conduct 

their research more effectively by avoiding certain paths and by continuing to invest 

in promising avenues. Second, an indirect network acts as an information processing 

or screening device (Ahuja, 2000b). The partner functions as an information filter 

by absorbing, sifting and classifying new developments (Salman and Saives, 2005). 

As a result, the indirect network serves as a monitoring device for knowledge about 

new opportunities at an early stage (Burt, 1992). Moreover, in indirect networks, 

one is more likely to find weak ties, which are less likely to provide redundant 

information resulting in a more effective and more diverse search process 

(Granovetter, 1973; Hansen, 1999). These information benefits seem especially 

important in knowledge-intensive and rapidly changing industries, where 

information is important in providing the basis for action (Coleman, 1988). Together, 

these existing studies indicate that the information benefits of indirect ties facilitate 
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the successful recombination of knowledge, and accordingly the development of new 

innovations.  

Moving to the alliance portfolio context, we expect that subsidiaries not only 

benefit from their own direct R&D alliances, but may also benefit from indirect R&D 

alliances, e.g. R&D alliances formed by their sister subsidiaries. As subsidiaries 

belonging to the same MNC are linked with each other via an intra-firm network 

(Gupta and Govindarajan, 1994), forming R&D alliances might also indirectly 

provide resource recombination opportunities for other subsidiaries. Indirect 

alliances can provide insights in the successes and failures of the alliance partners’ 

research efforts making the knowledge recombination process of the focal subsidiary 

more effective. In addition, the focal subsidiary receives more (diverse) information 

about new developments in the industry. Together, the information benefits of 

indirect alliances are expected to have a positive effect on the knowledge 

recombination processes of subsidiaries, which subsequently improves their 

scientific performance.  

H1: The number of indirect alliances, e.g. R&D alliances formed by sister 

subsidiaries, is positively related to the scientific performance of the focal 

subsidiary unit.  

 

At the same time, we expect the size of the effect of indirect alliances to be smaller 

than the size of the effect of direct alliances. Although indirect alliances provide 

important information benefits, the direct access to knowledge, which direct 

alliances provide, is expected to have a larger positive impact than the indirect 

access provided by indirect alliances (Ahuja, 2000b, Hansen, 2002). Closer network 

ties are found to be more efficient in transferring knowledge, because of the direct, 

more frequent communication and a higher level of trust and motivation (Singh, 

2005). Transferring knowledge via intermediaries can cause incompletion, distortion 

and time delay (Singh, 2005; Zhao and Anand, 2013), reducing the likelihood of 

subsequent successful knowledge recombination. In comparison to direct ties, 

indirect ties are therefore less efficient conduits for transferring knowledge (Hansen, 

2002). Hence, we propose the following hypothesis:  
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H2: The positive relationship between the number of indirect alliances and 

scientific performance is less outspoken than the positive relationship between 

the number of direct alliances and scientific performance.  

 

The existing literature has also pointed to non-linear effects of the number of 

alliances in firms’ alliance portfolios. These studies have argued that limits in 

cognitive abilities or an alliance management overload restrict firms in the number 

of alliances that they can simultaneously manage. In their study, Deeds and Hill 

(1996), for instance, find that beyond a certain threshold of 25 alliances, forming 

additional alliances hurts firm performance. While they examined the firm-level 

implications of the number of alliances, we instead focus on the subsidiary-level 

implications. As the number of alliances is spread over a number of different 

subsidiaries, we do not expect a priori any non-linear effects of direct and indirect 

alliances, as it is less likely that a certain threshold is reached. Nevertheless, we 

conduct robustness tests to check whether there is evidence for a non-linear 

relationship in our context.     

 

4.3.2. Moderating effects 

It is likely that not all R&D subsidiaries benefit to the same extent from indirect 

R&D alliances. Relying on insights from the knowledge-based view (KBV), we argue 

that in order to recombine knowledge from indirect R&D alliances, the knowledge 

first needs to be transferred between the focal subsidiary and the sister subsidiary 

that formed the R&D alliance. Even within firms, transferring knowledge has been 

identified as a complex process (Teece, 1977) and each subsidiary has unique 

knowledge transfer patterns (Monteiro et al., 2008; Van Wijk et al., 2012), which is 

why we expect differences in the extent to which indirect alliance knowledge is 

transferred between subsidiaries. As the existing literature has shown that 

knowledge flows between units are key for the development of new knowledge, and 

ultimately for the success of the MNC (Ambos and Ambos, 2009; Ciabuschi, 

Dellestrand and Martin, 2011; Dellestrand and Kappen, 2012; Regner and Zander, 

2011; Van Wijk et al., 2012), it is important to understand why subsidiaries 

experience differences in the extent to which they benefit from the new knowledge 

recombination possibilities originating from indirect alliances. In the next sections, 
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we will elaborate on two conditions that are identified as important facilitators in 

the transfer of knowledge (e.g. Carnabuci and Operti, 2013; Hansen, 2002), namely 

knowledge overlap and the involvement in joint R&D projects. 

 

4.3.3. The moderating impact of knowledge overlap 

KBV-scholars (e.g. Carnabuci and Operti, 2013; Hansen, 2002) have pointed to the 

importance of overlap in knowledge bases of the sender and the receiver for the 

successful transfer of knowledge. Overlap implies that both parties possess, to a 

certain extent, common knowledge, which is found to facilitate the transfer of 

uncommon knowledge (Grant, 1996). The likelihood that two parties learn from each 

other is the greatest when they have similar basic knowledge but different 

specialized knowledge (Lane and Lubatkin, 1998).  

Overlap in knowledge bases is said to enhance knowledge transfer by 

facilitating communication and coordination between the sender and receiver 

(Makri, Hitt and Lane, 2010). It reduces causal ambiguity, creates a common ground 

between both parties and facilitates learning (Parmigiani and Holloway, 2010). 

Moreover, common knowledge implies that some of their knowledge-processing 

systems function in a similar way. Because they have experience with solving 

similar types of problems, it will be easier to find new knowledge recombination 

possibilities for the incoming knowledge (Lane and Lubatkin, 1998). Carnabuci and 

Operti (2013) have shown that, when the knowledge bases between two inventors 

are too diverse, cognitive barriers between both parties will arise, making it 

increasingly difficult to understand each other and decreasing the likelihood of 

successful knowledge transfer.  

Applying these insights to the transfer of knowledge from indirect alliances, 

we expect that overlap in knowledge bases between the sending sister unit and the 

receiving focal subsidiary unit facilitates the extent to which the focal subsidiary 

can make use of new knowledge recombination possibilities originating from the 

indirect alliances. Not only will the common knowledge facilitate the transfer of the 

uncommon alliance information from the third party, the experience with solving 

similar problems will also increase the likelihood that the focal subsidiary will 

actually recombine the incoming knowledge with its own knowledge. Therefore, we 

state the following hypothesis:  
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H3: The level of knowledge overlap between the focal subsidiary and the sister 

units that form R&D alliances positively moderates the relationship between 

the number of indirect R&D alliances and the scientific performance of the 

focal subsidiary unit.  

 

4.3.4. The moderating impact of internal joint R&D projects.  

Next to knowledge overlap, we also expect that the strength of the ties between 

subsidiaries will facilitate the transfer of the knowledge from indirect alliances. 

While all subsidiaries are linked with each other via the intra-MNC network, some 

subsidiaries are more strongly connected than others (Bouquet and Birkinshaw, 

2008; Gupta and Govindarajan, 1994). A number of recent network studies (e.g. 

Alnuaimi, Singh, and George, 2012; Carnabuci and Operti, 2013; Funk, 2014; 

Parachuri and Eisenman, 2012) have measured the extent to which the subsidiaries 

are connected in the intra-firm network by looking at the involvement in joint R&D 

projects. The involvement in joint R&D projects creates strong ties between the 

involved parties as it requires extensive communication between inventors 

(Parachuri, 2010). According to Granovetter (1973, p. 1361), strong ties reflect a 

“combination of the amount of time, the emotional intensity, the intimacy and the 

reciprocal services which characterize the tie”. Moreover, Levin and Cross (2004) 

have argued that when two parties are strongly connected, the knowledge sender 

will spend more effort and time in ensuring that the knowledge seeker sufficiently 

understands and can use the transferred knowledge. Strong ties also facilitate the 

development of trust (Levin and Cross, 2004), which increases the willingness to 

share knowledge (Sankowska, 2013; Tsai and Ghoshal, 1998). Especially for the 

transfer of tacit or complex knowledge, a strong tie between the sender and receiver 

is found to be essential (Alnuaimi, Singh, and George, 2012; Hansen, 1999; 

Tortoriello, Raegans and McEvily, 2012). In sum, the existing literature provides 

substantial support that the involvement in joint R&D projects facilitates the 

exchange of knowledge (Frost and Zhou, 2005; Funk, 2014). 

Based on these insights, we distinguish between the effect of connected 

alliances (e.g. indirect alliances formed by sister subsidiaries with which the focal 

subsidiary is currently engaged in joint R&D projects) and unconnected alliances 

(e.g. indirect alliances formed by sister subsidiaries with which the focal subsidiary 
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has no joint R&D projects). We expect that the transfer of knowledge from connected 

alliances is easier and less costly, because they are currently engaged in joint R&D 

projects. In this case, both subsidiaries frequently communicate with each other 

which increases the likelihood of knowledge transfer or spillovers from other 

projects. Moreover, the sister subsidiary will be more willing and motivated to share 

knowledge with the focal subsidiary because of their common history. This leads to 

the following hypothesis: 

H4: The positive relationship between the number of connected indirect R&D 

alliances and scientific performance of the focal subsidiary unit is more 

outspoken than the positive relationship between the number of unconnected 

indirect R&D alliances and scientific performance.  

 

Finally, combining the effects of knowledge overlap and internal joint R&D projects, 

we expect that the effect of knowledge overlap is stronger for unconnected alliances 

(e.g. indirect alliances formed by sister subsidiaries with which the focal subsidiary 

has no joint R&D projects). The involvement in joint R&D projects facilitates the 

creation of joint routines and mutual trust (Kale, Dyer and Singh, 2002; Levin and 

Cross, 2004; Zollo, Reuer and Singh, 2002), creating a behavioral and cognitive 

foundation for the future transfer of knowledge. Even if the knowledge being 

transferred does not entirely overlap between the sending and receiving subsidiary, 

the willingness and motivation of the subsidiaries will increase the likelihood that 

the knowledge is successfully transferred (Sankowska, 2013; Tsai and Ghoshal, 

1998). On the contrary, when two subsidiaries have not collaborated with each other 

before, we expect that the overlap in knowledge bases becomes an essential factor to 

ensure that the receiver understands the knowledge that is being transferred. This 

implies that the moderating impact of knowledge overlap will be more outspoken for 

the relationship between the number of unconnected indirect alliances and the 

scientific performance of the focal subsidiary. Hence, we hypothesize:   

H5: The moderating effect of the level of knowledge overlap will be more 

outspoken for the relationship between the number of unconnected indirect 

R&D alliances and the scientific performance of the focal subsidiary than for 

the relationship between the number of connected indirect R&D alliances and 

the scientific performance of the focal subsidiary. 
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4.4. Methodology 

To test our hypotheses, we created a novel subsidiary-level panel dataset covering 

the R&D subsidiaries of 107 firms in the pharmaceutical and biotech industry over 

the 1995-2002 time-period2. We rely on this industry because of its pronounced R&D 

activities and the importance of external collaboration (Hagedoorn and Wang, 2002). 

First, we selected all pharmaceutical firms from the EU Balanced Scorecard top 

1000 of R&D intensive firms in 2004. In addition, we have selected the top patentees 

in biotechnology. This resulted in an initial sample of 156 firms. Subsequently, we 

limited the sample to those firms that had at least one R&D alliance during our 

sample period. Finally, we excluded subsidiaries that had no scientific publications 

during the past five years, e.g. we only included ‘active’ R&D subsidiaries. This 

resulted in a final sample of 1473 subsidiaries belonging to 107 firms. In total, our 

data set comprises 9309 subsidiary-year observations.  

 

4.4.1. Data sources 

To create the dataset, we have collected data from different data sources. First, we 

used author information on scientific publications from Thomson Reuters’ Web of 

Science to map the firms’ internal research structure and to identify intra-firm 

collaboration patterns. In addition, we used scientific publications as well as annual 

and 10-K reports to get detailed insights in the research activities of subsidiaries 

and firms. Moreover, we used the SDC Platinum database to collect information on 

inter-firm R&D alliances that are formed during the sample period. Finally, we used 

forward citations to scientific publications to capture subsidiary scientific 

performance.  

 

4.4.2. Identification of R&D units 

Scientific publications have been frequently used to measure the internal research 

structure of firms and are viewed as representations of science (Arora, Belenzon, 

                                                           
2 A number of independent variables are calculated using five-year windows. For these variables, 

we have therefore collected information from 1991-2002. The dependent variable is a count of all 

forward citations using a four-year window, implying that for this variable we collected information 

for 1996-2006.  
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and Rios, 2014; Meyer, 2000). Following Cockburn and Henderson (1998), we used 

the author information listed on scientific publications to identify all the 

subsidiaries that engaged in research activities. We focused on the institutions listed 

on the publications, as it is difficult to identify which author belongs to which 

institution as well as authors can belong to multiple institutions (Haustein, 2012; 

Melin and Persson, 1996). Using the names and addresses of the institutions listed 

on the scientific publication, we could identify whether the institutions belonged to 

the same company, whether they represented the same subsidiary and where they 

were located (Frenken, Hölzl and de Vor, 2005; Fabrizio, 2009). Our two main 

criteria to match publications and subsidiaries were (1) the city location, and (2) the 

name of the subsidiary. Based on information from annual reports and company 

websites, we took into account that subsidiary names may change over time. The 

coding process has been conducted twice by the first author, e.g. during February-

April 2014 and during September-November 2014. The results of the first and 

second coding were highly similar (e.g. a correlation of 0.96). Subsequently we 

assigned all publications to specific subsidiaries and we calculated the number of 

publications for each subsidiary in the past five years. If a subsidiary had no 

publications during this time period, it was labelled as a ‘research-inactive’ 

subsidiary, and was not included in the analysis for this time period. Based on all 

‘active’ R&D subsidiaries, we calculated all possible linkages between subsidiaries 

belonging to the same MNC, which was used to calculate the network measures.  

 

4.4.3. Dependent variable: Subsidiary scientific performance 

To measure scientific performance, we relied on forward citations to publications. 

The number of forward citations indicates the quality of the knowledge developed in 

the publication and the extent to which the knowledge has been diffused (Frenken, 

Hölzl, and de Vor, 2005). We used a four-year window to operationalize this measure. 

It is important to note that we depart from the existing literature3, which mainly 

used patents to operationalize the creation of new knowledge (e.g. Almeida and 

Phene, 2004; Lahiri and Narayanan, 2013; Della Malva, Kelchtermans, Leten and 

                                                           
3 As a robustness check, we linked all patents of the firm Abbott to the identified R&D subsidiaries. 

The number of publication citations and patent citations are highly correlated (r = 0.8491). This 

indicates that we can assume that both measures are likely to provide similar results.  
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Veugelers, 2015), because of two reasons. First of all, as the publication process is 

rather short and less costly in comparison to the patent process, publication citations 

are therefore more accurate and up-to-date (Rothaermel and Hess, 2007). Second, it 

is well-known that for patents it is difficult to identify where the IP is generated 

(Bergek and Bruzelius, 2010), whereas for publications, the authors are required to 

write down the name of the institution where the knowledge was generated rather 

than the current employer or the firm’s IP department (Jaffe, 1986; Rothaermel and 

Hess, 2007). Scientific publications are therefore easier to link to specific R&D 

subsidiaries. 

 

4.4.4. Independent variables 

We collected data on R&D alliances from the Thomson SDC Platinum database by 

searching for all name variations of subsidiaries and firms. We assigned all R&D 

alliances to specific R&D subsidiaries based on the names and addresses reported 

in the alliance announcements. Direct alliances is measured by counting all R&D 

alliances formed by the focal subsidiary in the previous five years. Indirect alliances 

is measured by calculating all R&D alliances formed by the sister subsidiaries of the 

focal unit in the previous five years.  

 

4.4.5. Moderating variables: focal subsidiary characteristics 

To measure the overlap in knowledge bases between the focal subsidiary and the 

sister subsidiary, we identified the type of journals in which each subsidiary has 

published in the past five years. Each journal issue in our sample was assigned to 

one or more discipline codes by Web of Science (WoS), the so-called Subject 

Categories (WCs) (Haustein, 2012). Subsequently, we calculated for each subsidiary 

per year, the share of publications that was assigned to each of the 216 categories. 

Following Van de Vrande (2013), we used Jaffe’s (1986) measure of technological 

proximity to calculate the extent to which the knowledge areas of two subsidiaries 

are similar. This measure correlates the vector of shares in each discipline code for 

each subsidiary-sister combination: 𝜌𝑖𝑗 =  
𝐹𝑖𝐹𝑗

[(𝐹𝑖𝐹𝑖)(𝐹𝑗𝐹𝑗)]1/2 . A value of 0 indicates that 

subsidiaries have completely different knowledge bases, where a value of 1 shows 

that subsidiaries have complete knowledge overlap in that particular year. 
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Subsequently, we averaged the values of all subsidiary-sister combinations to 

calculate a measure at the subsidiary-level4.  

To examine whether the involvement in joint R&D projects facilitates the 

extent to which focal subsidiaries can recombine knowledge from indirect alliances, 

we make a distinction between connected indirect alliances and unconnected indirect 

alliances. Whether a focal subsidiary and a sister subsidiary are strongly connected 

is measured by joint authorship of scientific articles. Joint authorship reflects the 

involvement in joint research projects and requires active knowledge exchange and 

face-to-face interaction (Cockburn and Henderson, 1998). The existing literature has 

shown that co-publications are a reliable indicator for joint research projects 

(Cockburn and Henderson, 1998; Frenken, Hölzl, and de Vor, 2005; Haustein, 2012; 

Hicks, Isard, and Martin, 1996; Melin and Persson, 1996). We therefore checked 

whether two subsidiaries belonging to the same MNC were listed as an author on 

the same scientific publication in the past five years. Accordingly, connected indirect 

alliances is calculated as the number of indirect alliances formed by sister 

subsidiaries with which the focal subsidiary has one or more co-publications in the 

past five years. Unconnected indirect alliances is calculated as the number of 

indirect alliances formed by sister subsidiaries with which the focal subsidiary has 

no co-publications in the past five years.  

 

4.4.6. Control variables  

First, we control for characteristics of the focal subsidiary’s knowledge base. We 

include the variable relative size of the subsidiary as larger subsidiaries have more 

access to resources and knowledge and might therefore be able to develop more new 

technologies (Minbaeva, Pedersen, Björkman, Fey and Park, 2003). The relative size 

is measured by dividing the number of publications of the focal subsidiary by the 

number of publications of the firm, using a five-year window. A second measure 

                                                           
4 To test hypothesis 5, which examines the interaction between knowledge overlap and connected 

and unconnected indirect alliances, we split the knowledge overlap in two variables. First, connected 

knowledge overlap is measured by averaging the technological proximity values of all subsidiary-

sister combinations with which the subsidiary is currently engaged in research projects (based on 

co-authorship on publications). Unconnected knowledge overlap is measured by average the 

technological proximity values of all subsidiary-sister combinations with which the subsidiary has 

no joint R&D projects.  
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considers the research intensity of the publications of the focal subsidiary. Based on 

the CHI journal classification, each journal has been classified into four levels 

indicating how basic the research is that they report (Della Malva, Kelchtermans, 

Leten and Veugelers, 2015; Hicks, Isard, and Martin, 1996). Level 1 is the most 

applied research, and Level 4 is the most basic research. To operationalize research 

intensity, we divided the number of Level 4 publications by the total number of 

publications of the focal subsidiary unit, using a five-year window.   

In addition, we include several control variables to account for the position of 

the focal subsidiary in the MNC-network. Occupying a more central position in a 

network is found to increase the number of knowledge flows that one receives 

(Powell, Koput and Smith-Doerr, 1996), which is likely to increase the development 

of new ideas. We use the degree centrality by counting the number of ties of the focal 

subsidiary within the intra-firm network based on the number of co-publications in 

the past five years. Subsidiaries that are more distant from their sister subsidiaries 

are expected to underperform (Monteiro, Arvidsson & Birkinshaw, 2008). 

Geographical distance between the focal subsidiary and its sister subsidiaries is 

estimated by calculating the number of kilometers between the city locations of the 

focal subsidiary and each of its sister subsidiaries, while taking into account the 

surface of the earth. To compute these distances, we used the ‘geodist’ function in 

STATA (Bouquet and Birkinshaw, 2008). Subsequently, we aggregated all distances 

to create a subsidiary-level variable. A higher value indicates that, on average, the 

focal subsidiary is further away from its sister subsidiaries. Moreover, we include 

the number of sister subsidiaries as a measure of firm size, which is likely to 

influence the scientific performance of the focal subsidiary. The more sister 

subsidiaries, the more information the subsidiary is likely to receive on new 

developments. Moreover, the competition between different subsidiaries can also 

stimulate performance (Bouquet and Birkinshaw, 2008).   

 

4.4.7. Estimation method 

The final model specification to test the hypotheses is specified as follows: 

𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑎𝑟𝑦 𝑠𝑐𝑖𝑒𝑛𝑡𝑖𝑓𝑖𝑐 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡+1 = 𝛽1𝐷𝑖𝑟𝑒𝑐𝑡 𝑎𝑙𝑙𝑖𝑎𝑛𝑐𝑒𝑠𝑖𝑡 +

𝛽2𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡 𝑎𝑙𝑙𝑖𝑎𝑛𝑐𝑒𝑠𝑗−𝑖𝑡 + 𝛿𝑋𝑖𝑡 + 𝛾𝑖 + 𝜆𝑡 + 휀𝑖𝑡 , 
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with the dependent variable measuring scientific performance of subsidiary i in 

Firm j at time t + 1, direct alliances representing the recent alliance activities of 

subsidiary i, and indirect alliances measuring the recent alliance activities of all 

other subsidiaries in Firm j minus those of subsidiary i. Xit includes all control 

variables. Since scientific performance is a count variable and contains a large 

number of zero values (4637/9309 * 100% =  49,81%), OLS estimates may be biased 

and a negative binomial regression estimation is employed to deal with the count 

data characteristics of this variable as well as with the overdispersion present in our 

data (μ = 235,09; σ = 1105,81). Our empirical model also includes a full set of 

subsidiary fixed effects γi to account for unobserved heterogeneity across 

subsidiaries. A Hausman test5 indicated that not considering time-invariant 

differences across firms would result in biased results. We also included year fixed 

effects λt to account for variations in economic conditions over time. To reduce 

concerns about endogeneity we included a one year time lag between dependent and 

independent variables. 

 

4.5. Results 

Table 4.1 shows the descriptive statistics and pairwise correlations. The correlation 

matrix shows relatively low correlations between the independent variables. The 

only two correlations above the common threshold of 0.8 are not included in the same 

analyses (indirect alliances and unconnected indirect alliances are highly correlated 

as well as knowledge overlap and unconnected knowledge overlap). The VIF values 

of the independent show no evidence of multicollinearity as all values are below the 

common threshold of 10, with a mean VIF value of 2.91. 

Table 4.1 shows that subsidiaries receive on average 235.09 publication 

citations. There is substantial heterogeneity in scientific performance as about 50% 

of the subsidiaries does not receive any citations. Moreover, from the table we 

observe that subsidiaries have on average 0.64 direct alliances and 20.45 indirect 

alliances. Direct alliances are stronger correlated with scientific performance (0.41) 

                                                           
5 A Hausman test was conducted to compare the coefficients from the fixed effects model with the 

random effects model. The Chi-square test-statistic is highly significant (𝜒17
2 = 166.75, p = 0.000), 

suggesting that the random effects estimator is inconsistent. We therefore select the fixed effects 

model.  
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Table 4.1: Summary statistics and correlations 

  Mean S.D.  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Scientific performance t+1 (1) 235.089 1105.813 1.000                       

Relative size subsidiary (2) 0.078 0.195 0.271 1.000                     

Research intensity subsidiary (3) 0.208 0.291 0.129 0.250 1.000                   

Degree centrality (4) 1.340 2.750 0.561 0.174 0.135 1.000                 

Geographical distance (5) 5473.76 2700.91 -0.024 -0.209 -0.121 -0.077 1.000               

Number of sister subsidiaries (6) 49.518 37.800 0.018 -0.359 -0.117 0.171 0.160 1.000             

Direct alliances (7) 0.640 2.597 0.410 0.374 0.097 0.339 -0.063 -0.049 1.000           

Indirect alliances (8) 20.447 19.525 0.022 -0.312 -0.118 0.072 0.141 0.683 -0.071 1.000         

Connected indirect alliances (9) 2.897 6.741 0.243 -0.044 0.045 0.446 0.015 0.200 0.036 0.279 1.000       

Unconnected indirect alliances (10) 17.550 18.798 -0.064 -0.308 -0.139 -0.086 0.142 0.637 -0.087 0.939 -0.069 1.000     

Knowledge overlap (11) 0.204 0.151 0.132 0.397 0.094 0.232 -0.186 -0.329 0.165 -0.189 0.072 -0.222 1.000   

Knowledge overlap with connected 

subsidiaries (12) 
0.241 0.296 0.191 0.090 0.115 0.483 -0.064 0.037 0.135 0.025 0.381 -0.111 0.384 1.000 

Knowledge overlap with 

unconnected subsidiaries (13) 
0.188 0.142 0.087 0.319 0.050 0.145 -0.157 -0.279 0.131 -0.141 0.047 -0.164 0.933 0.254 
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Table 4.2: Negative binomial regression results (dependent variable: scientific performance (t+1)) 
Note: Fixed effects regression with robust standard errors in parentheses. ***, **, *, + indicates significance at the 0.1%, 1%, 5%, and 10% level. All regressions 

include a full set of subsidiary and year fixed effects which are not reported for brevity. The total number of observations is 9309 with 1473 unique subsidiaries.

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Relative size subsidiary 0.614*** 0.567*** 0.616*** 0.267* 0.368*** 0.281** 0.677*** 

 (0.100) (0.102) (0.102) (0.107) (0.107) (0.107) (0.107) 

Research intensity subsidiary 0.227*** 0.231*** 0.244*** 0.259*** 0.272*** 0.240*** 0.218** 

 (0.064) (0.064) (0.064) (0.065) (0.066) (0.066) (0.067) 

Degree centrality 0.159*** 0.157*** 0.159*** 0.143*** 0.138*** 0.126*** 0.115*** 

 (0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.005) 

Geographical distance -0.000 -0.000 -0.000+ 0.000 0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Number of sister subsidiaries 0.000 0.000 -0.003*** 0.001 0.002* 0.001+ 0.001 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Direct alliances  0.010* 0.012** 0.013** 0.011* 0.017*** 0.015** 

  (0.004) (0.004) (0.004) (0.004) (0.005) (0.005) 

Indirect alliances   0.007*** 0.006*** -0.004*   

   (0.001) (0.001) (0.002)   

Knowledge overlap    2.205*** 1.761*** 2.174***  

    (0.128) (0.146) (0.129)  

Indirect alliances * Knowledge overlap     0.040***   

     (0.006)   

Connected indirect alliances      0.021*** 0.013+ 

      (0.002) (0.007) 

Knowledge overlap with connected subsidiaries       1.288*** 

       (0.065) 

Connected alliances * Knowledge overlap with connected subsidiaries       -0.001 

       (0.012) 

Unconnected indirect alliances      0.003* -0.003 

      (0.001) (0.002) 

Knowledge overlap with unconnected subsidiaries       1.143*** 

       (0.145) 

Unconnected alliances * Knowledge overlap with unconnected 

subsidiaries 

      0.030*** 

       (0.007) 

Constant -1.228*** -1.231*** -1.357*** -1.954*** -1.847*** -1.943*** -1.926*** 

 (0.072) (0.071) (0.075) (0.084) (0.085) (0.084) (0.085) 

AIC 50281.24 50277.43 50245.64 49959.11 49919.9 49903.31 49535.82 

BIC 50381.18 50384.51 50359.86 50080.47 50048.4 50031.8 49685.73 
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than indirect alliances (0.02). When we distinguish between connected and 

unconnected indirect alliances (e.g. based on the current involvement in joint R&D 

projects), we see interesting differences. The connected indirect alliances are 

positively correlated with scientific performance (0.24), whereas the unconnected 

indirect alliances are negatively correlated with subsidiary scientific performance (-

0.06).   

To examine these observations in more depth, we conducted stepwise fixed-

effects negative binomial regression analyses (see Table 4.2). Model 1 is the baseline 

model and only includes the control variables. We add direct alliances in Model 2 

and indirect alliances in Model 3. Subsequently, the direct effect of knowledge 

overlap is included in Model 4 and its interaction effect with indirect alliances in 

Model 5. In Model 6 we distinguish between connected and unconnected indirect 

alliances. Finally, Model 7 shows their interaction with knowledge overlap. Next, we 

will discuss the results of these analyses in more depth. 

The results of the baseline model (Model 1) show that relatively large and 

more research intensive subsidiaries have higher scientific performance. In 

addition, subsidiaries that have more connections within the intra-firm network 

(e.g. high degree centrality) receive more citations to their publications. The number 

of sister subsidiaries (e.g. firm size) and the geographical distance from sister 

subsidiaries do not have any significant effect. 

To test hypotheses 1 and 2, we use the results of Model 3. Hypothesis 1 states 

that the number of indirect alliances is positively related to the scientific 

performance of the focal subsidiary unit. The results of Model 3 in Table 4.2 provide 

clear support for this hypothesis as the coefficient is positive and highly significant. 

Subsequently hypothesis 2 proposes that the effect of indirect alliances is less 

outspoken than the effect of direct alliances. Looking at the results in Model 3, we 

observe that the coefficient for direct alliances is significantly larger than the 

coefficient for indirect alliances. Hypothesis 2 is therefore supported. 

According to hypothesis 3, knowledge overlap between subsidiaries facilitates 

the transfer of knowledge and therefore influences the extent to which subsidiaries 

can learn from the indirect alliances formed by their sister subsidiaries. The results 

in Model 5 show that knowledge overlap is positively and significantly related to 

subsidiary scientific performance. Moreover, the interaction between indirect 
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alliances and knowledge overlap is positive and significant as well. As shown in 

Figure 4.4, subsidiaries benefit the most from indirect alliances if they have a large 

knowledge overlap with their sister subsidiaries. On the other hand, when there is 

hardly any overlap in knowledge between a focal subsidiary and its sisters, it is very 

difficult to learn from indirect alliances. The results provide support for hypothesis 

3. 

 

 

Figure 4.4. Predictive margins of indirect alliances.  

 

In hypothesis 4, we argue that the number of connected indirect alliances has a 

stronger effect on subsidiary scientific performance compared to the number of 

unconnected indirect alliances. In Model 6, we observe that connected indirect 

alliances are positively and highly significantly related to scientific performance. 

The effect of unconnected indirect alliances is only marginally significant. These 

findings show that being connected to sister subsidiaries that are involved in R&D 

alliances facilitates the extent to which a subsidiary can learn from these alliances, 

providing support for hypothesis 4. 
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Figure 4.5. Predictive margins of connected indirect alliances.  

    

Figure 4.6. Predictive margins of unconnected indirect alliances.  
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Finally, we examine whether the effects of connected and unconnected indirect 

alliances are moderated by knowledge overlap. Model 7 presents these analyses, 

where we also distinguish between two types of knowledge overlap, namely between 

the focal subsidiary and the connected sister subsidiaries as well as between the 

focal subsidiary and the unconnected sister subsidiaries (cf. footnote 3). The 

interaction effect between connected indirect alliances and knowledge overlap is not 

significant. In contrast, the interaction effect between unconnected indirect 

alliances and knowledge overlap is positive and highly significant. These findings 

are supported by Figure 4.5 and 4.6. Figure 4.5 shows that for connected indirect 

alliances, the slope of the coefficient is rather similar for different levels of 

knowledge overlap. In contrast, Figure 4.6 shows that for unconnected indirect 

alliances, the slope of the coefficient differs for different levels of knowledge overlap. 

For instance, we want compare the extent to which a focal subsidiary can benefit 

from the unconnected indirect alliances formed by two different sister subsidiaries. 

The level of knowledge overlap between the focal subsidiary and the first sister 

subsidiary is 25% and with the second sister subsidiary it is 75%. Our results show 

that the focal subsidiary can significantly benefit more (using 95% confidence 

intervals) from the unconnected indirect alliances of the second sister subsidiary as 

they have a larger overlap in knowledge. The effect of unconnected indirect alliances 

becomes more positive, the larger the overlap in knowledge. Hence, our findings 

provide support for hypothesis 5.  

  

4.5.1. Robustness checks 

To test the robustness of our results, we have conducted several additional analyses. 

First, we re-estimate our models using the Poisson estimation approach, which 

provides similar results. Second, we test our models with a different dependent 

variable, namely a weighted performance measure. We use the approach of 

Trajtenberg (1990), which includes both the number of publications as well as the 

number of received citations. The results remain stable. Third, Ahuja (2000b) states 

that there might be a substitution effect between direct and indirect relationships. 

Accordingly, we have tested the interaction effect between direct and indirect 

alliances. The interaction effect is found to be not significant, whereas the linear 

effects remain highly significant. Fourth, although we did not expect a priori any 
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non-linear effects of direct and indirect alliances, we have conducted additional 

analyses where we include the squared terms of direct and indirect alliances. The 

results show non-linear effects for direct and indirect alliances, which is further 

supported by the ‘utest’ of Lind and Mehlum (2010). Subsequently, we calculated 

the turning points for both types of alliances, which are 22 direct alliances and 70 

indirect alliances. In line with previous research (e.g. Deeds and Hill, 1996; Duysters 

and Lokshin, 2011), we find that having too many direct alliances or indirect 

alliances hurts the scientific performance of subsidiaries. Finally, we include 

additional firm-level control variables (e.g. total number of sales and the R&D 

intensity of the firm (Almeida and Phene, 2004; Berry, 2013)) to account for 

differences across firms that may not be fully captured by the subsidiary fixed 

effects. The results are robust to the inclusion of these variables. In sum, we 

conclude that our results are rather stable to a number of robustness checks. The 

results of the robustness checks are available upon request.  

 

4.6. Discussion 

In this study, we shift focus from the firm-level to the subsidiary-level in order to 

gain new insights in the recombination of alliance knowledge. We find strong 

support that subsidiaries can benefit from indirect alliances formed by their sister 

subsidiaries, next to the direct alliances that are formed by the subsidiary itself. 

Moreover, our results show that the effect of indirect alliances is contingent on the 

structural characteristics of the internal MNC network. Next, we will discuss the 

implications of our findings in more depth.     

 

4.6.1. Theoretical implications 

Whereas the alliance portfolio literature already points to the distinction between 

single- and portfolio-level knowledge recombination (Wassmer and Dussauge, 

2011a), we relied on insights from social network theory to make an additional 

distinction between direct and indirect knowledge recombination. Doing so, our 

empirical findings provide strong support that, next to directly benefiting from 

alliances that are formed by the focal subsidiary unit, being part of an internal 

network allows for the creation of indirect alliance value as R&D units can also 

benefit from alliances that are formed by sister units. At the same time, we point to 
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important internal boundary conditions that influence the extent to which such 

indirect knowledge recombination can manifest itself. Whereas prior alliance 

portfolio research has focused on the differences between firms in creating value 

from alliances, our findings demonstrate that we also need to understand within-

firm differences, examining why subsidiaries differ in terms of their ability to realize 

benefits from alliance portfolios. In this way, our study contributes to the alliance 

portfolio literature by developing a more in-depth theoretical understanding of how 

external knowledge is recombined and used within the firm. 

Our findings also have implications for the broader knowledge-based view. 

Applying this particular perspective, scholars have extensively studied knowledge 

transfer and knowledge recombination processes within firms (Ambos and Ambos, 

2009; Monteiro et al., 2008) or between firms (Kale, Singh and Perlmutter, 2000; 

Lane and Lubatkin, 1998). In our study, we connect both issues, examining how 

knowledge from external partners can subsequently be transferred within the firm 

across different units. In this way, we develop new insights in the complementarity 

between external knowledge sources and firms’ internal knowledge base (Cassiman 

and Veugelers, 2006; Cohen and Levinthal, 1990). We point to the importance of 

considering the complex structure of MNCs when examining how firms’ R&D 

alliances can result in new knowledge recombination possibilities. Moreover, in 

order to increase the value that can be realized from alliance portfolios, the results 

of our study highlight the importance of identifying conditions that impede or 

facilitate the extent to which subsidiaries can indirectly learn from the R&D 

alliances formed by their sisters. Together, our findings show the relevance of 

combining social network theory with KBV-insights to further understand the 

interactions between internal and external knowledge recombination processes.  

 

4.6.2. Methodological implications 

Existing alliance portfolio studies have mainly studied the performance implications 

of alliance portfolios at the firm-level (e.g. Jiang et al., 2010; Lahiri and Narayanan, 

2013; Sivakumar et al., 2011), implicitly assuming that all subsidiaries of the same 

MNC can benefit equally from the MNC’s alliance portfolio. In this study, we have 

created a subsidiary-level dataset, which clearly shows that this assumption is not 

valid in the context of large organizations as substantial heterogeneity is found in 
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the extent to which subsidiaries (directly and indirectly) benefit from the firm’s 

alliances. Moreover, by shifting to a deeper level of analysis, we are able to reveal 

patterns that are not visible at the firm-level. As already suggested by Argyres and 

Silverman (2004), delving deeper in firms’ internal organization is challenging, but 

can be rewarding as it generates new insights in firm’s ability to benefit from its 

alliances. Finally, rather than using patents to create intra-firm networks, we relied 

on scientific publications. Publications provide more accurate information regarding 

the geographical location of the newly developed knowledge (Rothaermel and Hess, 

2007). We believe that scientific publications are a promising data source that could 

help us to further understand the knowledge recombination processes within and 

between firms. 

 

4.6.3. Managerial implications 

The findings of our study suggest that subsidiaries themselves can influence the 

level of indirect benefits from R&D alliances. Bouquet and Birkinshaw (2008) show 

that subsidiaries can actively use their ‘voice’ to attract attention from the 

headquarters. Similarly, if a subsidiary wants to indirectly learn from an R&D 

alliance formed by one of its sisters, it could use its ‘voice’ to attract attention from 

the relevant sister subsidiary. It can, for instance, pro-actively start a joint R&D 

project with this particular sister subsidiary in order to increase the likelihood that 

knowledge spills over between them or to increase the willingness of the sister 

subsidiary to share the accessed alliance knowledge (Parachuri, 2010; Sankowska, 

2013). At the same time, the firms’ headquarters can also play an important role in 

facilitating knowledge transfer within the organization. Several studies have 

already shown that the headquarters can support subsidiaries by providing 

additional resources and legitimacy, coordinating learning processes, stimulating 

knowledge transfer, and providing a gateway to best practices (Bouquet and 

Birkinshaw, 2008; Ciabuschi, Dellestrand, and Martin, 2011), which accordingly 

stimulate subsidiary performance. In similar vein, the headquarters can stimulate 

the subsidiaries that formed R&D alliances to actively share the accessed knowledge 

within the intra-firm network by providing additional resources or rewards. 

Moreover, it can coordinate knowledge transfer processes between subsidiaries to 

increase the possibility that other subsidiaries indirectly benefit from alliances. 
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4.6.4. Limitations and suggestions for future research 

This study has several limitations, which also provide interesting avenues for future 

research. First, the setting of our study is limited to the pharmaceutical industry. 

Although we expect our findings to hold for multinational firms in R&D-intensive 

industries in general, future research needs to be conducted to examine their 

generalizability. Second, whereas previous research mainly used patents to 

operationalize knowledge networks, we have used scientific publications. While 

scientific publications offer an alternative, more accurate way of constructing these 

networks, more research is necessary to identify the differences and similarities 

between both data sources. Third, we focus in this study on R&D alliances. Existing 

alliance portfolio research has recognized that there exist many types of alliances 

(Jiang et al., 2010), which could also have direct and indirect effects. Fourth, we 

hypothesize on the positive effect of indirect alliances, namely the potential 

knowledge recombination benefits. Alliance portfolio scholars have noted that the 

different alliances in the portfolio might also create conflicts (Parise and Casher, 

2003; Wassmer and Dussauge, 2011b). Forming a strategic alliance might be 

beneficial for one subsidiary, but might hurt the performance of its sister. An 

interesting avenue for further research would therefore be to differentiate between 

potential positive and negative effects of indirect alliances. Finally, future research 

could investigate whether subsidiaries use different management practices to learn 

from indirect alliances. In this way, we could develop deeper insights in how 

subsidiaries deal with different challenges, which might help us to identify best 

practices. 

 

4.7. Conclusion 

In this study, we examine the subsidiary-level implications of alliance portfolios. 

Relying on insights from social network theory, we distinguish between direct (e.g. 

formed by the focal subsidiary) and indirect alliances (e.g. formed by its sister 

subsidiaries). Our empirical analysis provide strong support that indirect alliances 

are, next to direct alliances, positively related to subsidiary scientific performance. 

In addition, we apply KBV-arguments to show that the effect of indirect alliances is 

contingent on a number of conditions, i.e. knowledge overlap and the involvement 
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in R&D projects. Our findings indicate that knowledge overlap is especially 

important when a focal subsidiary and a sister subsidiary are currently not involved 

in joint R&D projects. Hence, by distinguishing between the implications of direct 

and indirect alliances and shifting the analysis to the subsidiary-level, our study 

shows new insights into the creation of value from MNCs’ alliance portfolios. 
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 Chapter 

5.  

Discussion of 

dissertation 

 

The main aim of this dissertation was to study how MNCs’ internal structure 

influences their ability to recombine knowledge from their alliance portfolios. To 

address this objective, we have conducted three empirical studies. In this concluding 

chapter, we first discuss how the findings of the three studies contribute to the initial 

research aim. Subsequently, we elaborate on the main theoretical contributions of 

this dissertation and discuss avenues for future research. We also discuss 

methodological and practical contributions. Finally, we provide a general conclusion 

of this chapter. 

 

5.1. Contributions to the initial research objective 

Firms’ internal structure has been largely ignored in the alliance portfolio literature. 

In this dissertation, we address this important gap in the literature by examining 

how different aspects of firms’ internal structure influence the extent to which firms 

can create value from their alliance portfolios. 

In chapter 2, we introduce firms’ internal structure as an important factor 

explaining why some firms are more able to realize knowledge recombination 

benefits from their alliance portfolios than others. Previous alliance portfolio 

literature has implicitly conceptualized the firm as a black box, i.e. a monolithic 

entity, by assuming that all alliances are formed at the firm-level. In contrast, we 

argue that the firm, and especially the multinational firm, cannot be considered as 

a monolithic entity. Instead it consists of different entities that each can engage in 

the formation of strategic alliances. By identifying which entities (e.g. subsidiaries) 
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engage in alliance activities, we are able to observe patterns in the extent to which 

alliances are relatively concentrated or dispersed across different entities over time. 

Based on knowledge based view and organization design literature (e.g. Galunic and 

Rodan, 1998; Grant 1996b; Kretschmer and Puranam 2008), we argue that it will be 

easier to recombine knowledge across alliances when the alliances are concentrated 

in a limited number of entities within the firm. At the same time, we expect that, as 

firms’ alliance portfolios grow in size, the positive effect of alliance portfolio 

concentration becomes less outspoken. Our empirical results indeed show that 

alliance portfolio concentration is positively related to firm performance when firms’ 

alliance portfolios are relatively small. However, we find a negative relationship 

between alliance portfolio concentration and firm performance, when firms’ alliance 

portfolios are relatively large. Together, our findings show that identifying which 

parts of firm’s internal structure are engaged in the formation of alliances helps us 

to better understand how value is created across different alliances in the portfolio. 

Introducing this important gap in the literature, our study is a good starting point 

to further advance alliance portfolio research.  

In chapter 3, we focus on a specific aspect of the internal structure in 

multinational firms, namely the relationship between the headquarters and the 

subsidiary. Previous alliance literature has considered the firm as the main actor 

and decision maker in the alliance formation process (Ahuja, 2000a; Eisenhardt and 

Schoonhoven, 1996). Subsidiaries are, however, part of the internal structure of a 

multinational firm and can therefore not be considered as standalone entities 

(Ghoshal and Barlett, 1990). Moreover, it implies that the behavior and performance 

of subsidiaries is influenced by the headquarters. In this chapter, we stress that the 

relationship between the headquarters and its subsidiaries is an important factor 

explaining why alliance formation is different at the firm-level compared to the 

subsidiary-level. Building on transaction cost economics, we argue that the 

headquarters need to provide its fiat or approval when subsidiaries want to form 

strategic alliances (Brenner and Ambos, 2013; Dellestrand and Kappen, 2012; 

Williamson, 1991). Moreover, the headquarters do not only need to consider the 

implications for the subsidiary that wants to form the strategic alliance, but also for 

the firm as a whole. Shifting to a deeper level of analysis therefore reveals 

alternative issues that are important in the alliance formation decision, which are 
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not visible at the firm-level. It also uncovers important trade-offs for the 

headquarters. In discussion section of Chapter 3, we argue, for instance, that 

although distant subsidiaries might have access to valuable and novel knowledge, 

they are also more difficult to control and support. In sum, this chapter shows, by 

shifting the level of analysis to the subsidiary-level, how firms’ internal structure 

influences alliance formation decisions. 

Finally, in chapter 4 we examine how relationships within the internal 

network influence the extent to which firms can benefit from their external 

relationships. Previous alliance portfolio literature has shown that forming strategic 

alliances improves the performance of firms (Jiang et al., 2010; Rothaermel and 

Deeds, 2004; Wassmer and Dussauge, 2011a). By focusing on the firm-level, these 

scholars have implicitly assumed that every entity within the firm can benefit from 

the accessed alliance knowledge. In this chapter, we shift to the subsidiary-level in 

order to examine which parts of the firm create value from the firm’s alliance 

portfolio. We first show that alliances directly increase the scientific performance of 

the subsidiaries which initially formed the strategic alliances. Subsequently, based 

on insights form social network theory (e.g. Ahuja, 2000b; Hansen, 2002), we argue 

that alliances of a focal subsidiary can also provide indirect benefits to its sister 

subsidiaries as they are part of the same multinational firm. However, being part of 

the same internal structure does not imply that all sister subsidiaries benefit to the 

same extent. We find that specific structural characteristics of the intra-firm 

network (e.g. knowledge overlap and the involvement in joint R&D projects) enhance 

the extent to which sister subsidiaries can indirectly create value from alliances 

(Carnabuci and Operti, 2013; Hansen, 2002). Together, the insights from this 

chapter help to better understand how and to which extent different entities within 

multinational firms create value from alliances.  

In conclusion, we have applied different theoretical frameworks, different 

points of view and different levels of analysis in this dissertation. Together the three 

studies provide strong support for the importance of taking into account firms’ 

internal structure when analyzing how firms create value from their alliance 

portfolios. In the next section, we elaborate on the broader theoretical contributions 

of this dissertation.    
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5.2. Theoretical research contributions 

In addition to addressing the initial research objective, this dissertation makes 

broader theoretical contributions by connecting two important societal and business 

trends. First, whereas firms traditionally used a closed innovation model, in which 

the creation, development and commercialization of new innovations took solely 

place in-house, they increasingly engage in an open innovation model (Chesbrough, 

2003; Faems et al., 2010). In an open innovation model, firms combine their internal 

R&D activities with external R&D strategies (Hagedoorn and Wang, 2012). Alliance 

scholars have argued that forming strategic alliances provide firms with access to 

external R&D and helps them to create external networks (Faems et al., 2010; 

Wassmer, 2010). In this way, firms have access to a diverse set of knowledge, which 

is not available in-house and too costly to acquire or develop internally, stimulating 

the development of new innovations (Colombo, Grilli, and Piva, 2006; Quintana-

García and Benavides-Velasco, 2011). 

Second, the MNC literature has noted that multinational firms increasingly 

perform R&D activities outside their home country, and that, in this way, firms’ 

knowledge bases become increasingly dispersed across the globe (Archibugi and 

Iammarino, 2002; Nobel and Birkinshaw, 1998; Zander, 1998). Although still a 

substantial home country bias exists (Belderbos, Leten and Suzuki, 2013), foreign 

subsidiaries are increasingly engaged in the development of new knowledge 

(Almeida and Phene, 2004; Ciabuschi, Dellestrand and Martin, 2011). 

Internationalization of R&D allows MNCs to tap into local sources of knowledge and 

talent as well as to respond to local needs and conditions (Dellestrand and Kappen, 

2012; Mudambi, 2011; Nobel and Birkinshaw, 1998).  

In sum, the alliance literature has focused on the implications of external 

networks, whereas the MNC literature has mainly studied the implications of the 

increased complexity of internal networks. This dissertation makes an important 

contribution to the existing literature by studying the interactions between internal 

and external networks. In particular, we show that how firms internally organize 

their (R&D) activities substantially influences the extent to which they can benefit 

from their external (R&D) activities. In addition, as these societal and business 

trends will continue to grow, we believe that the findings of our studies will even 

become more important over time. Next, we address the implications of these trends 
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and our findings for the main theoretical frameworks we have used in this 

dissertation (i.e. knowledge-based view, transaction cost economics, social network 

theory). We also identify challenges and opportunities for future research in these 

streams of literature. Moreover, we will reflect on how combining these three 

theoretical frameworks will increase our understanding of the interaction between 

internal and external knowledge recombination processes. 

 

5.2.1. KBV: recombining knowledge from external sources within the MNC 

As MNC subsidiaries open up to the outside world and the MNC R&D structure 

becomes more internationally dispersed, knowledge recombination processes are 

increasingly interrelated and complex. The knowledge based view (KBV) has been 

heavily used by alliance scholars to understand how knowledge can be transferred 

and recombined between the focal firm and the alliance partner (Kale, Singh and 

Perlmutter, 2000; Lane and Lubatkin, 1998). At the same time, MNC scholars have 

applied the knowledge based view to study knowledge recombination processes 

within firms (Ambos and Ambos, 2009; Monteiro, Arvidsson, and Birkinshaw, 2008). 

However, while existing research finds a positive interaction effect between internal 

and external knowledge sources (Cassiman and Veugelers, 1996; Noseleit and De 

Faria, 2013; Wuyts and Dutta, 2014), we have limited understanding of the 

underlying mechanisms in the recombination process of internal and external 

knowledge. By opening up the black box of the firm and shifting the level of analysis 

to the subsidiary-level, this dissertation makes an important contribution to the 

knowledge-based view by explicitly studying which parts of the firm use the accessed 

alliance knowledge. In addition, we have identified several impediments and 

facilitators that influence the internal sharing and recombination of alliance 

knowledge (see Chapter 2 and 4).  

We see several avenues for future research to further develop an integrative 

perspective on the internal and external recombination of knowledge. First, existing 

KBV literature either focused on the firm or the subsidiary as the unit of analysis. 

In our opinion, we need to see the firm as a network consisting of different 

subsidiaries. Taking a multi-level approach could provide interesting insights in the 

interactions between different levels of analysis. Impediments to the transfer of 

knowledge at a deeper level of analysis might also cause problems at higher levels 
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of analysis. In addition, it might be fruitful to identify different categories of 

subsidiaries based on the way they recombine internal and external knowledge 

sources (e.g. similar to the approach of Gupta and Govindarajan (1994) regarding 

internal knowledge flows). Some subsidiaries might be very open to external 

knowledge, whereas others might not willing to (e.g. not invented here syndrome) or 

not able to recombine external knowledge with internal knowledge. At the same 

time, some subsidiaries may act as translators or boundary spanners, by 

‘translating’ the external knowledge in a firm-friendly format that can more easily 

be recombined with internal knowledge (Kasper et al., 2010; Zhao and Anand, 2013). 

This categorization allows us to further identify underlying mechanisms and 

develop tailored approaches. Together, we believe that in order to respond to the 

societal and business changes, we need to increase our understanding of the 

interactions between internal and external knowledge recombination processes. 

 

5.2.2. TCE: the changing relationship between HQs and subsidiaries 

In Chapter 3, we relied on transaction cost economics (TCE) to explain how the 

headquarters influence the behavior of its subsidiaries. Traditionally, the 

relationship between the headquarters and the subsidiary was considered as 

hierarchical, where the headquarters was the ultimate decision maker and mainly 

monitored and controlled its subsidiaries (Williamson, 1991). However, recent 

studies have noted that this relationship is changing as subsidiaries themselves are 

increasingly involved in the creation of new knowledge (Ciabuschi, Dellestrand and 

Holm, 2012) and therefore get more power and independence vis-à-vis the 

headquarters (Mudambi and Navarra, 2004). To address these changes, recent MNC 

literature suggests that we may need to adjust some of the traditional assumptions 

of transaction cost economics. A number of scholars have argued that the 

headquarters can, next to its traditional controlling role, play a more supportive role 

and, in this way, remain an important player in the modern MNC (Foss, 1997). It 

can, for instance, support its subsidiaries by providing positive attention as well as 

additional resources and legitimacy (Bouquet and Birkinshaw, 2008; Ciabuschi, 

Dellestrand and Holm, 2012; Dellestrand and Kappen, 2012). In this dissertation, 

we contribute to this stream of literature by showing how the headquarters can 

simultaneously play a controlling and supporting role in the alliance formation 
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process of its subsidiaries (Chapter 3). In addition, we suggest in Chapter 4 that the 

headquarters may actively stimulate the sharing of externally accessed knowledge 

between subsidiaries in order to enhance value creation for the firm as whole.  

To further understand the implications of the changing relationship between 

the headquarters and its subsidiaries, we need to go beyond the traditional 

controlling role of the headquarters, which is fundamental in transaction cost 

economics. This will help us to find out how the headquarters can optimally respond 

to the increasing important role of the subsidiary. Should it remain to act as the 

ultimate decision maker? Should it compensate the loss of control with a more 

supportive function? Or should it act pro-active and complement the controlling role 

with the supporting role ex-ante? In addition, we have observed that each subsidiary 

has its own characteristics and conditions, making each headquarter-subsidiary 

relationship unique. Developing a tailored approach might therefore essential to 

ensure that the MNC benefits as whole rather than a subset of well-performing 

superstar subsidiaries. To understand the underlying motivations and mechanisms, 

future research could complement our quantitative approach with insights from 

qualitative data. Case study research investigating both the perspectives of the 

headquarters and different subsidiaries may deliver interesting insights in the 

implications of the changing internal structure of multinational firms.  

 

5.2.3. Social network theory: the interaction between internal and external 

networks 

External networks become increasingly complex as subsidiaries have started to form 

their own strategic alliances with external partners. At the same time, internal 

networks have increased in complexity, as corporate R&D activities are increasingly 

spread across different locations around the globe. In addition, internal and external 

networks become increasingly interrelated (Walter, Lechner and Kellermanns, 

2007). In this dissertation, we contribute to the existing social network theory by 

further examining how MNCs’ internal and external networks interact with each 

other. We show that being part of an intra-firm network may facilitate subsidiaries 

to benefit from external networks, even though they are not involved in forming 

external relationships themselves (Chapter 4). As we know from Chapter 2 that only 

minority of the subsidiaries is currently part of external networks, this finding is 
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promising as it shows how MNCs can increase the value creation from alliances 

beyond the performance of the subsidiary that initially formed the alliance. 

We see several avenues for future research. First, although we have observed 

that a number of studies have conceptually examined the interaction between 

internal and external networks (Walter, Lechner and Kellermanns, 2007; Zhao and 

Anand, 2013), there exist hardly any empirical studies yet that investigate this 

interaction. Although the data collection process is challenging, it is also rewarding 

as it substantially improves our understanding of social networks (Argyres and 

Silverman, 2004). In addition, taking even a deeper level of analysis (e.g. the 

business-unit level, the team-level or even the individual-level) might reveal 

additional insights in how different networks interact with each other. Moreover, 

we have focused in Chapter 4 on the distinction between direct and indirect relations 

within the internal network of the MNC. In similar vein, research has shown that 

external networks also consist of direct and indirect relations (Salman and Saives, 

2005). A next step would be to simultaneously investigate the direct and indirect 

relations in both internal and external networks. Finally, whereas in this 

dissertation we have focused on the positive effects of internal and external 

networks, future research could also explore whether there are negative (side-) 

effects of networks. For instance, collaborating with the competitor of your sister can 

yield positive effects for the focal subsidiary, but may hurt the performance of your 

sister. Together, we believe that empirically investigating networks at a deeper level 

of analysis will help to further advance social network theory.   

 

5.2.4. Connecting KBV, TCE and social network theory 

In the previous sections, we have discussed the theoretical implications and future 

research directions for each of the three theoretical frameworks. In this section, we 

highlight the importance of connecting these three theories to push forward our 

understanding of the internal recombination of external knowledge sources. 

First, in Chapter 4 we have already shown the relevance of combining insights 

from social network theory and the knowledge-based view. Social network scholars 

have provided important insights in the performance implications of different 

network characteristics. Knowledge-based view has increased our understanding 

how knowledge can be transferred and recombined within and between firms. By 
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combining insights from both theories, we demonstrate in Chapter 4 how network 

characteristics influence the internal recombination of external knowledge. 

Moreover, it helps to identify particular mechanisms that help to overcome 

difficulties and stimulate value creation for the firm. Incorporating network 

characteristics in the knowledge-based-view contributes to the development of a 

more integrative perspective on internal and external knowledge recombination. 

Second, connecting insights from the knowledge-based view with transaction 

cost economics might also be a fruitful avenue for further research. In Chapter 2, we 

have argued that next to its traditional controlling role, the headquarters can play 

a supporting role and, in this way, have a substantial impact on the extent to which 

subsidiaries engage in strategic alliances. Applying (recent) insights from the 

transaction cost economics on the different and changing roles of the headquarters, 

future research could investigate how these changes affect knowledge recombination 

processes. Chapter 4 briefly touches upon this avenue for further research by 

suggesting that the headquarters could actively stimulate the sharing of alliance 

knowledge between different subsidiaries. We believe that this will help to advance 

the knowledge-based view by explaining why subsidiaries experience differences in 

the extent to which they engage and benefit from internal and external knowledge 

recombination processes.  

Finally, connecting insights from transaction theory and social network 

theory can help us to understand how the headquarters may deal and respond to the 

increasing important role of subsidiaries in the modern MNC. This dissertation has 

shown that subsidiaries are increasingly involved in the formation of external 

networks and the development of new innovations. From social network theory, we 

know that the involvement in external networks can create both opportunities and 

challenges for subsidiaries. Transaction cost theorists can use these insights to 

investigate the implications of these opportunities and challenges for the 

relationship between the headquarters and its subsidiaries. It might imply that 

additional assumptions of transaction cost economics need to be adjusted to fit with 

the current conditions and characteristics of the MNC.   

Together, we argue that connecting insights from these different theories will 

help us to develop a coherent and contextualized perspective on the interaction 

between internal and external knowledge recombination processes. Increasing our 
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theoretical understanding of these processes will be essential to successfully respond 

to the identified societal and business trends.  

 

5.3. Methodological contributions 

In this dissertation, we made an important methodological contribution to the 

alliance portfolio literature by opening up the black box of the firm and shifting our 

focus to the subsidiary-level. In this section, we will reflect on some remaining 

challenges in the data collection process, which we believe are interesting avenues 

for future research.  

First, we observed substantial heterogeneity in the amount of information 

firms reveal about their subsidiaries in the annual reports. The required minimum 

amount of information is the name and the country location of the subsidiary, which 

did not allow us to distinguish between operational and non-operational units (e.g. 

fiscal, legal or financial units). We have therefore applied a conservative approach 

by only selecting units that have alliance activities (Chapter 2), only selecting MNCs 

that report detailed information (Chapter 3), or using an alternative data source to 

select R&D subsidiaries (Chapter 4). Additional research is necessary to further 

optimize the identification and operationalization of subsidiary structures. Future 

research could for instance verify the quantitative identification of subsidiaries (e.g. 

based on archival data such as annual reports, patents or publications) with 

qualitative data (e.g. interviewing a limited set of firms about their actual subsidiary 

structure). A similar approach has been taken by Bergek and Bruzelius (2010) 

regarding the relevance of using patents as a measure of internal R&D collaboration. 

Second, we noted that pharmaceutical firms are heavily engaged in the 

acquisition of (parts of) other firms. The alliance partners of these acquired firms 

were commonly mentioned in the public announcements of these acquisitions. 

Hence, we followed Rosenkopf and Padula (2008) and Zhang, Baden-Fuller and 

Mangematin (2007) in adding the acquired alliances to the alliance portfolio of the 

focal firm. An interesting avenue for future research would be to further delve into 

the potential contribution of these acquired alliances. How do firms create value 

from these acquired alliances? Do synergies or conflicts arise when the acquired 

alliances are added to existing alliance portfolio? Does the focal firm need to apply 
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particular post-acquisition mechanisms before it can benefit from these acquired 

alliances?  

Third, when operationalizing the internal network of subsidiaries in Chapter 

4, we have explored the possibility of linking both patents and scientific publications 

to subsidiaries. We encountered several problems when linking patents to 

subsidiaries. It was difficult to identify where the IP was generated as patents may 

have been assigned to certain legal entities or to the headquarters for tax purposes 

(Bergek and Bruzelius, 2010). In addition, we observed the location information 

listed on patents was often incomplete and therefore less reliable. Instead scientific 

publications are more closely linked to the exact location where the knowledge was 

created. The location information was also more complete, which allowed us to more 

efficiently link the publications to the subsidiaries. Hence, we strongly believe that 

scientific publications are a promising data source that can help us to better 

understand knowledge recombination processes within and between firms. 

 

5.4. Practical contributions 

Next to theoretical and methodological contributions, our dissertation makes several 

practical contributions for alliance managers, headquarters managers and 

subsidiary managers. First, our empirical findings help to develop a more 

contextualized perspective on alliance portfolios for alliance managers. We open up 

the black box of the firm by studying how alliance knowledge is used and recombined 

within the firm. This approach allows us to identify obstacles and bottlenecks, such 

as internal boundaries and absorptive capacity constraints, which explain why some 

alliances do not result in additional value for the firm (Chapter 2). In addition, it 

helps to identify new opportunities and possibilities, such as incentives to set up 

internal R&D projects, in order to create synergies between different alliances 

(Chapter 4). By carefully considering which entities form strategic alliances with 

external parties, alliance managers can provide tailored managerial support and 

stimulate the sharing of alliance knowledge within the intra-firm network. In this 

way, alliance managers can further optimize the value that is realized from firms’ 

alliance portfolios.  

Second, our findings show several implications for headquarters managers. 

Chapter 3 of this dissertation explicitly focused on the relationship between the 
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headquarters and its subsidiaries. The increasing importance of subsidiaries within 

the modern MNC will change this relationship and put the headquarters under 

pressure as it only has a limited amount of time and attention. Moreover, it will 

create complex trade-offs for the headquarters as it has to consider the consequences 

for the different subsidiaries and for the firm as a whole. The findings of our 

dissertation provide some guidance for headquarters managers to respond to these 

challenges. Chapter 3, for instance, shows how specific internal and external 

characteristics influence the alliance formation decisions of subsidiaries. 

Headquarters managers can use this information to identify potential bottlenecks 

or risks and accordingly tailor their approach in the alliance formation process to 

the specific needs and circumstances of the subsidiaries. In addition, chapter 4 

shows that alliances have spillover effects for sister subsidiaries, indicating that 

headquarters managers may further stimulate value creation from alliances by 

facilitating the transfer of alliance knowledge across subsidiaries. It could, for 

instance, stimulate internal collaboration and create incentive or reward systems.  

Finally, existing alliance portfolio literature has so far provided little 

guidance for subsidiary managers. We address this gap by studying how the specific 

characteristics and circumstances of subsidiaries influence their alliance formation 

behavior and their ability to benefit from alliances. Understanding why certain 

subsidiaries are able to form alliances and others do not is important as it helps to 

identify opportunities and challenges (Chapter 3). As shown by Bouquet and 

Birkinshaw (2008), subsidiary managers can increase the level of positive attention 

from the headquarters, which they could use to overcome the bottlenecks that 

impede them from forming alliances. Next to forming alliances, subsidiary managers 

can also actively search for opportunities to benefit from the alliances formed by 

their sister subsidiaries (Chapter 4). We, for instance, show that the alliances of 

sister subsidiaries with similar knowledge bases have a larger effect on the 

performance of the focal subsidiary. Subsidiary managers could therefore carefully 

examine the alliance partners of related sister subsidiaries. In addition, subsidiaries 

could create joint R&D projects which sister subsidiaries that have interesting 

alliance partners. Together, we hope that the insights from our studies will help 

managers to further optimize the value that they can create from their alliances.  
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5.5. General conclusion 

In sum, this dissertation shows how the internal structure of firms influences their 

ability to create value from alliance portfolios. We took an alternative approach by 

linking strategic alliances to specific subsidiaries. This allowed us to analyze the 

firm-level implications of relatively concentrated or dispersed alliance portfolios, to 

explain why some subsidiaries form strategic alliances and others do not, and to 

demonstrate that alliances do not only influence the performance of subsidiaries 

that initially formed the alliances but also provide indirect benefits to sister 

subsidiaries. Together, our findings help to better understand the internal 

recombination of externally accessed knowledge, the changing relationship between 

headquarters and subsidiaries, and the interaction between internal and external 

networks.  
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 Chapter 

7.  

Summary 

 

7.1. Introduction 

Forming strategic alliances has become a common organizational practice for many 

firms. In a strategic alliance, two or more parties voluntarily collaborate through 

sharing knowledge or co-developing new products, services or technologies. In this 

way, firms aim to stimulate the development of innovations. Many firms are 

simultaneously engaged in multiple alliances with different partners. Scholars have 

therefore started to investigate alliance portfolios – i.e., the total collection of firms’ 

alliances – and how their characteristics influence firm performance. The size and 

diversity of alliance portfolios are, for instance, considered as important factors.  

Whereas existing alliance research has provided important insights in the 

creation of value from alliance portfolios, we point in this dissertation to an 

important gap in the literature. We argue that alliance portfolio studies have 

implicitly conceptualized the firm as a black box, i.e. a monolithic entity. Existing 

studies typically aggregate strategic alliances to the ultimate firm-level, and, in this 

way, ignore firms’ internal structure. Moreover, the possibility that multiple entities 

within the firm can form strategic alliances has not been taken into account. Hence, 

we have a limited understanding how the external knowledge is used and 

recombined within the firm.  

The relevance of firms’ internal structure has been strongly emphasized in 

the MNC literature, which has conceptualized firms as complex networks of 

different entities. Especially multinational firms (MNCs) are difficult to consider as 

monolithic entities. A MNC rather consists of a headquarters and geographically 



144 

dispersed, semi-independent subsidiaries. The subsidiaries are connected with each 

other via an intra-firm network. This implies that the behavior of a particular 

subsidiary can also influence its sister subsidiaries. Recent research has shown that 

subsidiaries are increasingly engaged in collaborating with external partners and 

developing new innovations, implying that they have become an important source 

of competitive advantage.  

In this dissertation, we rely on insights from the MNC literature to enrich the 

alliance literature by exploring how firms’ internal structure influences the creation 

of value from alliance portfolios. We explicitly conceptualize the firm as polylithic 

entity, acknowledging that firms often consist of different entities that each can 

engage in strategic alliance activities. We empirically collect and construct alliance 

portfolios at the subsidiary-level, where we also take into account subsidiary specific 

characteristics and their context. Together, this dissertation aims to advance 

alliance portfolio research by developing a deeper theoretical and empirical 

understanding of how alliance knowledge is used and recombined within the firm. 

To address our research aim, we have focused on three different, but related 

research questions. Below, we summarize the theoretical foundations, 

methodological approaches, findings and contributions of Chapter 2, 3 and 4. 

Subsequently, we discuss the broader theoretical, methodological and practical 

implications of this dissertation.  

 

7.2. Chapter 2: Alliance portfolio concentration 

In Chapter 2, we start with providing a brief overview of the existing alliance 

portfolio literature by discussing what we know so far about value creation from 

strategic alliances. Subsequently, we point to important shortcoming in the existing 

alliance portfolio literature, which has implicitly conceptualized firms as monolithic 

entities. Instead we point to the importance of taking into account firms’ internal 

structure and propose an alternative conceptualization of firms, namely to consider 

them as polylithic entities. In Chapter 2, we aim to investigate how this alternative 

conceptualization can generate new insights in the creation of value across different 

alliances in the portfolio. In particular, we study how alliance portfolio concentration 

- i.e. the extent to which the formation of a firm’s strategic alliances is concentrated 
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within a limited number of geographic units of the firm - influences firm 

performance. 

To examine the implications of alliance portfolio concentration, we rely on 

insights from the knowledge-based view and organization design literature. These 

theoretical frameworks have argued that in order to successfully recombine 

knowledge, one needs to identify and transfer the relevant knowledge elements that 

need to be recombined. These knowledge elements may be spread across different 

units within the firm. Research has pointed to the existence of internal boundaries 

that hamper the recombination of knowledge across units. Recombining knowledge 

within units is therefore found to be easier than recombining knowledge across 

units. In a similar vein, we expect that recombining knowledge across different 

alliances is easier, when these alliances are relatively concentrated within a limited 

amount of geographic units. In addition, we expect that the effect of alliance portfolio 

concentration becomes less outspoken as firms’ alliance portfolios grow in size over 

time. In relatively concentrated and large portfolios, particular geographic units face 

the risk of attention overload and absorptive capacity constraints, restricting their 

ability to recombine knowledge across different alliances in the portfolio.  

To test our hypotheses, we have constructed a longitudinal dataset of the 

alliance activities of 32 large, R&D-intensive pharmaceutical firms (2000-2010). 

First, we created an overview of firms’ internal structure over time using annual 

and 10-K reports. Subsequently, to measure alliance portfolio concentration, we 

decomposed firms’ alliance portfolios and linked the announced alliances in the SDC 

database to particular subsidiaries. This allowed us to observe patterns in the extent 

to which firms had relatively concentrated or dispersed alliance portfolios over time. 

Our empirical analyses show substantial variation in the level of alliance portfolio 

concentration within firms over time as well as across firms. Moreover, we find that 

alliance portfolio concentration is positively relative to firm performance, when 

firms’ alliance portfolio size is relatively small. When firms’ alliance portfolios 

become relatively large, the relationship between alliance portfolio concentration 

and firm performance is negative.  

Together, the findings of this chapter confirm that firms’ internal structure is 

an important factor influencing firms’ ability to create value from alliance portfolios. 

In addition, we show the importance of conceptualizing firms as polylithic entities 
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rather than framing them as monolithic entities. Finally, we contribute to the 

knowledge-based view by demonstrating the impact of internal structures on the 

recombination of external knowledge as well as the relevance of developing a more 

nested approach on absorptive capacity.  

 

7.3. Chapter 3: Alliance formation behavior of MNC subsidiaries 

While recent literature has observed that MNC subsidiaries increasingly form 

strategic alliances, we have so far little understanding why some subsidiaries 

engage in alliance activities and others do not. The goal of Chapter 3 is therefore to 

identify conditions explaining alliance formation by MNC subsidiaries. First, we rely 

on the existing alliance formation literature, which has extensively studied why 

some firms form strategic alliances and others do not, to identify conditions that are 

also relevant in the alliance formation process of subsidiaries. We detect two 

important conditions. First, subsidiaries need to have inducements or motivations 

to form alliances. Second, they need to have alliance opportunities, implying that 

they need to find alliance partners and that potential partners are also willing to 

collaborate with them.  

However, subsidiaries do not operate as stand-alone entities, but are part of 

a larger internal structure, namely the MNC. This implies that forming strategic 

alliances does not only impact the subsidiary that has formed the strategic alliance, 

but may affect other parts of the MNC as well. As engaging in alliance activities is 

risky, we argue that the headquarters need to control and monitor the knowledge 

that is exposed to external parties. Relying on transaction cost economics (TCE) and 

recent MNC literature, we therefore propose that the relationship between the 

headquarters and the subsidiary is a third condition that explains why some 

subsidiaries form strategic alliances and others do not. The headquarters need to 

provide fiat or approval for alliance formation by its subsidiaries, which will depend 

on the amount of control and support it can provide. To investigate the impact of the 

headquarters, we theorize about three characteristics of the headquarters-

subsidiary relationship, namely geographical distance, the level of ownership and 

the relative size of the subsidiary. 

To empirically examine our hypotheses, we have compiled a panel dataset on 

the alliance formation behavior of subsidiaries from large pharmaceutical firms. We 
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use different data sources, including detailed annual reports and the SDC alliance 

database. Whereas most studies examining the strategic behavior of subsidiaries 

use surveys among a limited sample of subsidiaries, we have used the complete set 

of subsidiaries for specific MNCs over time. This allowed us to gain insights in the 

behavior of all subsidiaries rather than a subset. In total, our dataset has 3555 

subsidiary-year observations. The results of analyses show that inducements and 

opportunities are also important conditions for alliance formation at the subsidiary-

level. In addition, we find strong support that the relationship with the 

headquarters is a third condition explaining differences in the extent to which 

subsidiaries form alliances. We find that majority ownership and relative subsidiary 

size positively influence alliance formation. Moreover, geographical distance is 

found to have a U-shaped effect, indicating that distant subsidiaries also engage in 

alliance activities despite the difficulty to control and support them.  

In sum, the findings in this chapter increase our understanding of the alliance 

formation process by revealing additional issues that are not visible when studying 

alliance formation at the firm-level. Moreover, we show the relevance of using the 

concept of fiat, an understudied TCE-concept in the alliance literature, when 

explaining alliance formation behavior of MNC subsidiaries. Finally, we contribute 

to recent MNC literature by showing how the controlling and supporting roles of the 

headquarters can complement each other.  

 

7.4. Chapter 4: Indirect R&D alliances 

Whereas existing alliance portfolio literature makes a distinction between 

knowledge recombination within and across alliances, we argue in Chapter 4 that, 

in order to increase our understanding of the performance implications of alliance 

portfolios, it is also important to distinguish between direct and indirect knowledge 

recombination. A R&D alliance provides direct knowledge recombination 

possibilities to the subsidiary that initially formed the alliance. In addition, we 

expect that the R&D alliance may create indirect knowledge recombination benefits 

to sister subsidiaries as they belong to the same MNC network.  

To theorize about the effect of indirect alliances, we use insights from social 

network theory. An indirect alliance can provide two types of information benefits, 

namely (i) it can act as an information-gathering device by providing information 
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about successes and failures of the alliance partner’s research efforts, and (ii) it can 

act as a monitoring device for new developments in the industry. Moreover, we 

expect, based on insights from the knowledge-based view, that the effect of indirect 

alliances depends on the structural characteristics of the intra-firm network. First, 

we expect that it is easier to learn from the alliances of your sister when you have 

an overlap in knowledge. Second, we argue that the involvement in joint R&D 

projects facilitates the extent to which a subsidiary can benefit from the alliance of 

its sister.  

To test the hypotheses, we created a panel dataset on the research and 

alliance activities of 1473 subsidiaries belonging to 107 pharmaceutical firms (1995-

2002). We relied on scientific publications to construct firms’ internal research 

network and on the SDC database to identify R&D alliances. The findings in this 

chapter show that indirect alliances, next to the direct alliances, are positively 

related to the scientific performance of subsidiaries. We find that knowledge overlap 

positively moderates this relationship. Moreover, when we distinguish between 

connected and unconnected indirect alliances (e.g. a focal subsidiary is connected to 

its sister subsidiary when they are involved in joint R&D projects), the former is 

more positively related to subsidiary scientific performance. Finally, we find that 

knowledge overlap between sister subsidiaries is especially important when 

subsidiaries are not connected via joint R&D projects. 

Concluding, by shifting the level of analysis to the subsidiary-level, this 

chapter advances our understanding of the process of recombining external 

knowledge within the firm. Making additional distinctions between different types 

of knowledge recombination allows us to investigate what happens once the alliance 

knowledge has ‘passed’ external boundaries of the firm. Finally, exploring the 

interaction between internal and external networks helps us to better understand 

how and to which extent different entities within the multinational firm create value 

from alliances.  

 

7.5. Theoretical, methodological and practical implications 

This dissertation makes several theoretical contributions. First, the knowledge-

based view has theorized about external knowledge recombination processes (i.e. 

between the firm and its alliance partners) as well as internal knowledge 
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recombination processes (i.e. between different units within the same firm). 

Empirical evidence shows that internal and external knowledge recombination 

processes become increasingly interrelated. By opening up the black box of the firm, 

we contribute to the knowledge-based view by focusing on the interaction between 

internal and external knowledge recombination processes and exploring how 

external knowledge is recombined within the firm. We provide new insights by 

explaining which parts of the firm use and benefit from the accessed alliance 

knowledge. Our findings therefore help to develop a more integrative perspective on 

the internal and external recombination of knowledge. 

Second, we provide new insights to transaction cost economics regarding the 

implications of the increased complexity of firms’ internal structure. Transaction 

cost economists assign an important role to the headquarters in monitoring and 

controlling its subsidiaries. The increasing importance of subsidiaries in generating 

new knowledge puts this traditional controlling role of the headquarters under 

pressure. Building on recent MNC literature, we demonstrate that the headquarters 

can, next to its controlling role, play a more supporting role in the alliance formation 

process of its subsidiaries and in the internal sharing of alliance information. In this 

way, we show how the traditional view of the headquarters in the transaction cost 

economics literature can be adjusted to fit with the current developments in the 

multinational firm.  

Third, this dissertation contributes to social network theory by gaining more 

insights in the interaction between firms’ internal and external networks. By taking 

a closer look at this interaction, we are able to explore how being part of the same 

internal network facilitates subsidiaries to benefit from external networks. 

Moreover, it helps us to identify why some subsidiaries are more successful in 

benefitting from the alliances formed by their sister subsidiaries than others. In 

sum, our approach allows us to develop a deeper theoretical and empirical 

understanding of how firms create value from their external networks.  

Furthermore, we point to the importance of connecting insights from the 

knowledge-based view, transaction cost economics and social network theory. 

Incorporating network characteristics into the knowledge-based view helps to better 

understand knowledge recombination processes. In addition, applying insights from 

transaction cost economics could advance the knowledge-based view by developing 
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a deeper understanding how the headquarters can influence knowledge 

recombination processes within the firm. Moreover, transaction costs economists 

could use insights from social network theory on the opportunities and challenges of 

participating in external networks in order to better understand the implications of 

the changing role of the headquarters.  

Next to theoretical contributions, this dissertation makes an important 

methodological contribution. We develop and elaborately discuss an alternative 

operationalization of alliance portfolios. Using location information, we decompose 

alliance portfolios and link alliances to specific subsidiaries. This allows us to 

identify which parts of the firm engage in alliance formation and which parts benefit 

from the knowledge recombination possibilities of alliance portfolios. We believe that 

the approach developed in this dissertation is a good starting point to further 

advance alliance portfolio research.  

Finally, this dissertation offers several practical contributions to managers. 

Alliance managers could use the insights from our studies to develop a more 

contextualized perspective on alliance portfolios. By providing tailored managerial 

support and stimulating the internal sharing of alliance knowledge, alliance 

managers can further optimize the value that is realized from firms’ alliances. In 

addition, by identifying trade-offs, our findings provide some guidance for 

headquarters managers to respond to the changing relationship with its 

subsidiaries. We show how the headquarters can, by combining the controlling and 

supporting role, remain an important player in the modern MNC. Finally, this 

dissertation offers new insights to subsidiary managers. Identifying bottlenecks and 

opportunities, we create a better understanding of the alliance formation behavior 

of subsidiaries. Moreover, we show how subsidiary managers can stimulate 

performance by utilizing knowledge recombination possibilities from the alliances 

that are formed by their sister subsidiaries. Together, we hope that the findings of 

this dissertation will help firms to enhance the creation of value from their alliance 

portfolios. 
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 Chapter 

8.  

Samenvatting 

 

8.1. Introductie 

Het aangaan van strategische allianties is voor veel bedrijven een standaard 

onderdeel geworden van de bedrijfsvoering. Een strategische alliantie is een 

vrijwillige en tijdelijke samenwerking tussen twee of meer partijen met als doel 

kennis te delen en/of gezamenlijk nieuwe producten, services of technologieën te 

ontwikkelen. Op deze manier proberen bedrijven de ontwikkeling van innovaties te 

stimuleren. Veel bedrijven zijn betrokken bij meerdere allianties tegelijkertijd. 

Onderzoekers hebben daarom ook gekeken naar alliantieportfolio’s – d.w.z. het 

totale aantal allianties van een bedrijf – en hoe de kenmerken daarvan de 

bedrijfsprestaties beïnvloeden. De grootte en de diversiteit van alliantieportfolio’s 

worden bijvoorbeeld beschouwd als belangrijke eigenschappen. 

Hoewel bestaand alliantieonderzoek belangrijke inzichten heeft gegeven hoe 

alliantieportfolio’s toegevoegde waarde kunnen opleveren voor bedrijven, toont dit 

proefschrift een belangrijke tekortkoming in de bestaande literatuur aan. Wij 

merken op dat alliantieportfolio-onderzoek impliciet het bedrijf heeft weergegeven 

als ‘black box’, d.w.z. als een monolithisch geheel. Strategische allianties worden 

gewoonlijk geteld en geanalyseerd op bedrijfsniveau. De interne structuur van het 

bedrijf wordt hierbij genegeerd. Daarnaast wordt de mogelijkheid dat meerdere 

eenheden binnen het bedrijf allianties kunnen aangaan niet meegenomen. Hierdoor 

weten we weinig over het gebruik en het recombineren van de externe kennis binnen 

het bedrijf.  

Onderzoek naar multinationals (MNCs) heeft daarentegen een andere manier 

gebruikt om bedrijven te conceptualiseren, namelijk als een complex netwerk 
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bestaande uit verschillende eenheden. Vooral multinationals zijn moeilijk te 

omschrijven als monolithische geheel, omdat ze bestaan uit een hoofdkantoor en 

geografisch verspreide, semi-zelfstandige dochterbedrijven. Deze dochterbedrijven 

zijn met elkaar verbonden via een intern bedrijfsnetwerk. Hierdoor kan het gedrag 

van een bepaald dochterbedrijf ook de prestaties van haar zusterbedrijven 

beïnvloeden. Recent onderzoek heeft aangetoond dat dochterbedrijven meer en meer 

hun eigen externe netwerken creëren en nieuwe innovaties ontwikkelen, waardoor 

ze steeds meer bijdragen aan de concurrentievoordelen van het moederbedrijf.  

Het doel van dit proefschrift is om de alliantieliteratuur te verrijken door 

inzichten uit de MNC-literatuur te gebruiken en te onderzoeken hoe de interne 

bedrijfsstructuur de mate beïnvloedt waarin bedrijven kennis kunnen recombineren 

van hun alliantieportfolio. Wij conceptualiseren het bedrijf expliciet als polylitisch 

geheel en erkennen dat bedrijven vaak uit verschillende eenheden bestaan die elk 

strategische allianties kunnen aangaan. We hebben empirische data verzameld en 

alliantieportfolio’s samengesteld op het niveau van het dochterbedrijf, waarbij we 

ook rekening hebben gehouden met de kenmerken en de context van de 

dochterbedrijven. Dit proefschrift streeft er naar om theoretisch en empirisch beter 

te begrijpen hoe alliantiekennis gebruikt en gecombineerd wordt binnen bedrijven, 

en zo bij te dragen aan bestaand alliantieportfolio-onderzoek. Om dit doel te 

bereiken, concentreren we ons op drie verschillende, maar gerelateerde 

onderzoeksvragen. In de volgende paragrafen vatten we de theoretische 

onderbouwingen, methodologische benaderingen, bevindingen en bijdrages van 

hoofdstuk 2, 3 en 4 samen. Vervolgens bespreken we de theoretische, 

methodologische en praktische bijdrages van dit proefschrift.  

 

8.2. Hoofdstuk 2: Alliantieportfolio-concentratie  

In hoofdstuk 2 beginnen we met het geven van een overzicht van de bestaande 

alliantieportfolio literatuur door te beschrijven wat we tot nu toe weten over het 

creëren van toegevoegde waarde in strategische allianties. Vervolgens introduceren 

we een belangrijke tekortkoming in de bestaande literatuur, waarin bedrijven 

impliciet worden aangeduid als monolithisch geheel. Wij benadrukken daarentegen 

dat het belangrijk is om rekening te houden met de interne bedrijfsstructuur en 

stellen een alternatief voor, namelijk om bedrijven te conceptualiseren als 
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polylitisch geheel. In hoofdstuk 2 passen we deze alternatieve benadering toe om zo 

nieuwe inzichten te krijgen in de manier waarop bedrijven waarde kunnen creëren 

door kennis uit verschillende allianties te combineren. In het bijzonder bekijken we 

hoe alliantieportfolio-concentratie – d.w.z. de mate waarin het aangaan van 

strategische allianties geconcentreerd is in een beperkt aantal geografische locaties 

binnen een bedrijf – de prestaties van het bedrijf beïnvloedt. 

 Om de implicaties van alliantieportfolio-concentratie te onderzoeken, maken 

we gebruik van bestaande inzichten uit de knowledge-based view en de organization 

design literatuur. Deze theorieën stellen dat om kennis succesvol te recombineren, 

men eerst de relevante kenniselementen, die gecombineerd moeten worden, moet 

identificeren en overdragen. Deze kenniselementen kunnen verspreid zijn over 

verschillende eenheden in het bedrijf. Onderzoek heeft laten zien dat interne 

barrières het recombineren van kennis tussen verschillende bedrijfseenheden 

kunnen beperken. Het recombineren van kennis binnen bedrijfseenheden is daarom 

makkelijker dan het recombineren van kennis tussen verschillende 

bedrijfseenheden. Op dezelfde manier verwachten we dat het recombineren van 

kennis tussen verschillende allianties makkelijker is wanneer deze allianties 

relatief geconcentreerd zijn in een beperkt aantal geografische bedrijfseenheden. 

Daarnaast verwachten we dat het positieve effect van alliantieportfolio-concentratie 

minder uitgesproken wordt wanneer na verloop van tijd alliantieportfolio’s groter 

worden. In relatief geconcentreerde en grote portfolio’s worden bepaalde 

geografische eenheden geconfronteerd met een vergroot risico om overbelast te 

worden en een tekort te hebben aan absorptiecapaciteit, wat vervolgens de mate 

verkleint waarin kennisvoordelen gecreëerd kunnen worden. 

 Om de hypotheses te testen, hebben we een longitudinale dataset 

samengesteld met de alliantieactiviteiten van 32 grote, R&D-intensieve bedrijven 

(2000-2010). Eerst maakten we een overzicht van de interne bedrijfsstructuren op 

basis van jaarverslagen. Vervolgens hebben we alliantieportfolio’s van bedrijven 

ontleed door de aangekondigde allianties in de SDC database te koppelen aan 

specifieke dochterbedrijven. Hierdoor konden we patronen observeren in de mate 

waarin bedrijven na verloop van tijd relatief geconcentreerde of verspreide 

alliantieportfolio’s hadden. De resultaten van onze analyses laten grote verschillen 

zien in het niveau van alliantieportfolio-concentratie, zowel tussen bedrijven als na 
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verloop van tijd. Daarnaast vinden we dat alliantieportfolio-concentratie positief 

gerelateerd is aan de bedrijfsprestaties, wanneer de alliantieportfolio’s van 

bedrijven relatief klein zijn. Wanneer alliantieportfolio’s relatief groot worden, 

vinden we dat de relatie tussen alliantieportfolio-concentratie en bedrijfsprestaties 

negatief is.  

Concluderend bevestigen de bevindingen van dit hoofdstuk dat de interne 

bedrijfsstructuur een belangrijke factor is die beïnvloedt in welke mate bedrijven 

toegevoegde waarde creëren in hun alliantieportfolio’s. Bovendien laten we zien dat 

het belangrijk is om bedrijven te beschouwen als polylitisch geheel in plaats van 

monolithisch geheel. Ten slotte dragen we bij aan de knowledge-based view door de 

impact van interne bedrijfsstructuren op het recombineren van externe kennis aan 

te tonen en de relevantie te laten zien van het ontwikkelen van geneste benadering 

van absorptiecapaciteit.  

 

8.3. Hoofdstuk 3: Het aangaan van allianties door 

dochterbedrijven van MNCs 

Alhoewel recent onderzoek heeft aangetoond dat dochterbedrijven van 

multinationals steeds vaker strategische allianties beginnen, is het nog onduidelijk 

waarom sommige dochterbedrijven zich wel bezig houden met alliantieactiviteiten 

en andere niet. Het doel van hoofdstuk 3 is daarom het identificeren van factoren 

die het aangaan van allianties door dochterbedrijven verklaren. Eerst bestuderen 

we bestaande literatuur, welke op bedrijfsniveau al uitgebreid heeft onderzocht 

waarom sommige bedrijven allianties beginnen en andere niet, om zo factoren te 

identificeren die ook relevant zijn voor dochterbedrijven. We vinden twee 

belangrijke factoren. Ten eerste, dochterbedrijven moeten gestimuleerd of 

gemotiveerd zijn om allianties te beginnen. Ten tweede, ze moeten mogelijkheden 

hebben om te samenwerken, wat inhoudt dat ze partners moeten vinden en dat deze 

potentiële partners ook met hen een alliantie willen beginnen.  

Dochterbedrijven opereren niet als zelfstandige entiteiten, maar maken deel 

uit van een grotere interne bedrijfsstructuur, namelijk de MNC. Dit betekent dat 

een strategische alliantie niet alleen invloed heeft op het dochterbedrijf welke de 

alliantie is begonnen, maar misschien ook andere onderdelen van de MNC 

beïnvloedt. Omdat het aangaan van strategische allianties risicovol is, stellen wij 
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dat het hoofdkantoor de kennis, die wordt blootgesteld aan externe partijen, moet 

controleren en monitoren. Op basis van de transaction cost economics (TCE) en 

recente MNC literatuur stellen we daarom voor dat de relatie tussen het 

hoofdkantoor en de dochterbedrijven een derde factor is die verklaart waarom 

sommige dochterbedrijven wel samenwerken met externe partijen en andere niet. 

Het hoofdkantoor moet toestemming geven aan haar dochterbedrijven om allianties 

aan te gaan, wat afhangt van de hoeveelheid controle en ondersteuning die het kan 

geven. Om de invloed van het hoofdkantoor te onderzoeken, bekijken we drie 

kenmerken van de relatie tussen het hoofdkantoor en het dochterbedrijf, namelijk 

de geografische afstand, de mate van eigendomsrecht en de relatieve grootte van het 

dochterbedrijf.  

Voor het testen van onze hypotheses hebben we een panel dataset 

samengesteld met gegevens over de alliantieactiviteiten van dochterbedrijven van 

grote farmaceutische bedrijven. We hebben hiervoor een groot aantal verschillende 

databronnen gebruikt, zoals gedetailleerde jaarverslagen en de SDC 

alliantiedatabase. Hoewel de meeste onderzoeken naar het strategisch gedrag van 

dochterbedrijven vragenlijsten gebruiken onder een beperkt groep dochterbedrijven, 

hebben wij de volledige lijst van dochterbedrijven gebruikt over een langere 

tijdsperiode. Hierdoor krijgen we meer inzicht in het gedrag van alle 

dochterbedrijven in plaats van alleen een subgroep. In totaal bestaat onze dataset 

uit 3555 dochterbedrijf-jaar observaties. De resultaten van onze analyses laten zien 

dat motivaties en mogelijkheden ook belangrijke factoren zijn voor dochterbedrijven 

om allianties aan te gaan. Daarnaast tonen de resultaten aan dat de relatie met het 

hoofdkantoor een derde en belangrijke factor is die verschillen verklaart in de mate 

waarin dochterbedrijven allianties beginnen. We vinden dat een 

meerderheidsaandeel in het dochterbedrijf en de relatieve grootte van het 

dochterbedrijf beide een positief effect hebben op het beginnen van allianties. Voor 

geografische afstand vinden we een U-vormig effect, wat suggereert dat verre 

dochterbedrijven ook allianties aangaan ondanks dat het moeilijk is om ze te 

controleren en te ondersteunen. 

Wij kunnen concluderen dat onze bevindingen nieuwe kennis opleveren over 

het aangaan van allianties doordat we extra factoren ontdekken die niet zichtbaar 

zijn wanneer we allianties bestuderen op bedrijfsniveau. Daarnaast tonen we de 
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relevantie aan van het concept ‘toestemming’, een ondergewaardeerd TCE-concept 

in de alliantieliteratuur, voor het verklaren van alliantieactiviteiten door 

dochterbedrijven van multinationals. Ten slotte dragen we bij aan de recente MNC 

literatuur door te laten zien hoe de controlerende en ondersteunende rol van het 

hoofdkantoor elkaar aanvullen. 

 

8.4. Hoofdstuk 4: Indirecte R&D allianties 

De bestaande alliantieportfolio literatuur maakt onderscheid tussen het 

recombineren van kennis in individuele allianties (tussen het bedrijf en de 

alliantiepartner) en tussen verschillende allianties (in de portfolio van het bedrijf). 

In hoofdstuk 4 tonen we aan dat, om meer te begrijpen van de effecten van 

alliantieportfolio’s op de prestaties van het bedrijf, we ook onderscheid moeten 

maken tussen het direct en indirect recombineren van alliantiekennis. Een R&D 

(onderzoeks- en ontwikkelings-)alliantie biedt directe mogelijkheden om kennis te 

recombineren aan het dochterbedrijf dat oorspronkelijk de alliantie is aangegaan. 

Daarnaast verwachten we dat een alliantie indirecte mogelijkheden kan creëren 

voor zusterbedrijven die onderdeel zijn van dezelfde multinational.  

Om onderscheid te kunnen maken tussen de effecten van directe en indirecte 

allianties kijken we naar de social network theorie. Een indirecte alliantie kan twee 

soorten informatievoordelen opleveren. Het kan namelijk functioneren (i) als een 

informatie-verzamelingsmiddel door informatie te leveren over successen en 

mislukkingen in de onderzoeksprocessen van de alliantiepartner, en (ii) als een 

monitoringsmiddel voor nieuwe ontwikkelingen in de industrie. Daarnaast 

verwachten we, op basis van de knowledge-based view, dat het effect van indirecte 

allianties afhangt van de structurele kenmerken van het interne bedrijfsnetwerk. 

Ten eerste, we verwachten dat het makkelijker is om te leren van de allianties van 

een zusterbedrijf als de kennis tussen de betreffende zusterbedrijven deels 

overeenkomt. Ten tweede, de deelname in gemeenschappelijke onderzoeksprojecten 

zal bevorderen dat een dochterbedrijf kan profiteren van de alliantie van haar 

zuster.  

We hebben een panel dataset gecreëerd met de onderzoeks- en 

alliantieactiviteiten van 1473 dochterbedrijven behorende tot 107 farmaceutische 

bedrijven (1995-2002) om onze hypotheses te testen. Om de interne 
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onderzoeksnetwerken in kaart te brengen hebben we gebruik gemaakt van 

wetenschappelijke publicaties in medische tijdschriften. Daarnaast hebben we de 

SDC database gebruikt om de R&D allianties te identificeren. De resultaten in dit 

hoofdstuk laten zien dat het aantal indirecte allianties, naast directe allianties, 

positief gerelateerd zijn aan de wetenschappelijke prestaties van dochterbedrijven. 

Ook vinden we dat kennisovereenkomsten tussen het dochterbedrijf en het 

zusterbedrijf deze relatie positief modereren. Wanneer we onderscheid maken 

tussen verbonden indirecte allianties en niet verbonden indirect allianties (d.w.z. 

een dochterbedrijf is verbonden aan een zusterbedrijf als ze deelnemen aan 

gemeenschappelijke onderzoeksprojecten), zien we dat de eerstgenoemde allianties 

een positiever effect hebben op de wetenschappelijke prestaties van 

dochterbedrijven. Ten slotte vinden we dat kennisovereenkomsten tussen 

zusterbedrijven voornamelijk belangrijk zijn als de zusterbedrijven niet verbonden 

zijn via gemeenschappelijke onderzoeksprojecten. 

Kortom, in dit hoofdstuk hebben we gefocust op de alliantie- en 

onderzoeksactiviteiten van dochterbedrijven, wat ons nieuwe inzichten heeft 

opgeleverd over de manier waarop multinationals de kennis van externe bronnen 

intern recombineren. Door onderscheid te maken tussen alternatieve manieren om 

kennis te recombineren, kunnen we onderzoeken wat er met de alliantiekennis 

gebeurt nadat het binnengekomen is in het bedrijf. Ten laatste, door de interactie 

tussen interne en externe netwerken te onderzoeken, komen we meer te weten over 

hoe en in welke mate verschillende eenheden binnen het bedrijf toegevoegde waarde 

creëren door middel van allianties.  

 

8.5. Theoretische, methodologische en praktische bijdrages 

Dit proefschrift draagt op verschillende manieren bij aan de bestaande literatuur. 

Ten eerste, de knowledge-based view heeft zowel onderzoek gedaan naar processen 

om externe kennis te recombineren (d.w.z. tussen het bedrijf en de alliantiepartner) 

als processen om interne kennis te recombineren (d.w.z. tussen verschillende 

eenheden binnen hetzelfde bedrijf). Recent onderzoek laat zien dat deze processen 

steeds meer met elkaar verbonden raken. Door te focussen op de interactie tussen 

het recombineren van interne en externe kennis en te onderzoeken hoe externe 

kennis gerecombineerd wordt in het bedrijf, dragen we bij aan de knowledge-based 
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view. Ons onderzoek levert nieuwe inzichten op door te verklaren welke onderdelen 

van het bedrijf profiteren van de alliantiekennis. Onze inzichten dragen hierdoor bij 

aan het ontwikkelen van een geïntegreerde kijk op het recombineren van interne en 

externe kennis. 

Ten tweede dragen we bij aan transaction cost economics door meer inzicht te 

krijgen in de gevolgen van de toegenomen complexiteit van de interne 

bedrijfsstructuur. Transaction cost economen stellen dat het controleren van 

dochterbedrijven een belangrijke taak is van het hoofdkantoor. Doordat 

dochterbedrijven zich steeds meer bezig houden met het generen van nieuwe kennis, 

staat deze traditionele, controlerende rol van het hoofdkantoor onder druk. We 

maken gebruik van recente MNC literatuur om te laten zien dat het hoofdkantoor, 

naast zijn controlerende rol, ook een meer ondersteunde rol kan spelen, bijvoorbeeld 

wanneer dochterbedrijven allianties willen aangaan of om het intern delen van 

alliantiekennis te stimuleren. Zo demonstreren we hoe de traditionele kijk op het 

hoofdkantoor in de transaction cost economics literatuur aangepast kan worden aan 

de recente ontwikkelingen in multinationals. 

Ten derde levert dit proefschrift een bijdrage aan de social network theorie 

door nieuwe inzichten te ontwikkelen in de interactie tussen interne en externe 

netwerken. Door dieper in te gaan op deze interactie, kunnen we beter onderzoeken 

hoe dochterbedrijven kunnen profiteren van externe netwerken door middel van hun 

deelname in interne netwerken. Zo kunnen we analyseren waarom sommige 

dochterbedrijven zo succesvol zijn in het behalen van voordelen uit de allianties van 

zusterbedrijven. Onze aanpak vergroot daarom zowel ons theoretisch als empirisch 

begrip hoe bedrijven toegevoegde waarde creëren van hun externe netwerken.  

Daarnaast kan het combineren van de knowledge-based view, transaction 

cost economics en social network theorie nieuwe inzichten opleveren. Door 

netwerkkenmerken op te nemen in de knowledge-based view kunnen we beter 

begrijpen hoe kennis gerecombineerd wordt. Inzichten uit de transaction cost 

economics kunnen de knowledge-based view helpen om beter te begrijpen hoe het 

hoofdkantoor processen om kennis te recombineren kan beïnvloeden. Transaction 

cost economen kunnen daarnaast gebruik maken van social network theorie om de 

kansen en uitdagen van externe netwerken beter te begrijpen en zo meer te weten 

over de gevolgen van de veranderende rol van het hoofdkantoor. 
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Naast de theoretische bijdrages heeft dit proefschrift een belangrijke 

methodologische bijdrage. We ontwikkelen en beschrijven uitgebreid een 

alternatieve manier om alliantieportfolio’s samen te stellen. Hierbij maken we 

gebruik van informatie over geografische locaties, waardoor we allianties kunnen 

koppelen aan specifieke dochterbedrijven. Niet alleen kunnen we zo identificeren 

welke gedeeltes van het bedrijf allianties aangaan maar ook welke gedeeltes van het 

bedrijf profiteren van nieuwe kennisvoordelen die alliantieportfolio’s bieden. We zijn 

er van overtuigd dat de benadering die we in dit proefschrift hebben ontwikkeld, 

nieuwe inzichten zal brengen voor alliantieportfolio-onderzoek.  

Ten slotte, dit proefschrift biedt ook praktische implicaties voor managers. 

Alliantiemanagers kunnen de resultaten uit dit proefschrift gebruiken om een meer 

context-specifieke benadering te ontwikkelen voor het managen van 

alliantieportfolio’s. Door op maat gemaakte managementondersteuning aan te 

bieden en door het delen van alliantiekennis binnen de organisatie te stimuleren, 

kunnen alliantiemanagers de toegevoegde waarde van allianties vergroten. 

Daarnaast bieden onze bevindingen nieuwe inzichten voor hoofdkantoormanagers 

door dilemma’s te identificeren die ontstaan door de veranderende relatie met de 

dochterbedrijven. We laten zien dat het hoofdkantoor, door de controlerende en 

ondersteunende rol te combineren, een belangrijke speler kan blijven in de moderne 

multinational. Ten laatste biedt dit proefschrift nieuwe inzichten voor managers van 

dochterbedrijven. Door knelpunten en mogelijkheden te identificeren begrijpen we 

beter waarom dochterbedrijven allianties aangaan. Ook laten we zien hoe 

dochterbedrijven hun bedrijfsprestaties kunnen verbeteren door kennis te 

gebruiken die via de allianties van zusterbedrijven de organisatie is 

binnengekomen. Concluderend hopen we dat bedrijven de bevindingen in dit 

proefschrift kunnen gebruiken om de toegevoegde waarde van alliantieportfolio’s te 

vergroten. 
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