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Chapter 5 Discussion of Dissertation 

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 primary methodological 

contributions of the dissertation. We also discuss practical contributions. Finally, we provide 

important avenues for future research. 

5.1. Overview of Findings  

In chapter 2, we explicitly consider the heterogeneity of coopetitors in terms of technological 

and market overlap with the focal firm. We found that a focal firm with more technological 

overlap with coopetitors is more likely to absorb its coopetitors’ knowledge to generate 

technological performance, but up to a certain point, it may become counterproductive when 

technological overlap is increasing, as it confronts more technological value appropriation risks 

than technological value creation opportunities. Furthermore, a firm’s market overlap with 

coopetitors moderates this inverted U-shaped relation between technological overlap and 

technological performance. Specifically, the inverted U-shaped relation steepens as the market 

overlap increases, indicating the technological value creation and appropriation mechanism of 

technological overlap will be intensified in a setting of high market overlap.  

In chapter 3, we explored the significance of a firm's indirect coopetition network in 

knowledge recombination. We find that the size of the indirect coopetition network negatively 
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influences the recombinant capabilities. We further find that when a firm’s internal CN 

small-world quotient increases, the relationship between the size of the indirect coopetition 

network and knowledge recombinant capabilities becomes less negative. In the post hoc 

analysis, we observed an inverted U-shaped relation between the size of a firm’s direct 

coopetition network and its knowledge recombinant capabilities. These results provide 

support that decomposition of a firm's coopetition network (i.e., direct versus indirect ties) 

and identification of the content transmitted through each type of tie is particularly important. 

The findings also highlight the importance of considering the interactions between internal and 

external network structures.  

In chapter 4, we explored the impact of the firms’ network position on the governance 

choice in specific coopetitive dyads. We empirically test our hypothesis at the dyad level in the 

global solar photovoltaic industry between 1995 and 2015. The results support our prediction 

that increased relative centrality and structural autonomy between coopetitors increase the 

possibility of using equity structures in coopetitive relationships. These results indicate that, to 

better understand governance decisions at the dyad level, it is crucial to fully consider the 

broader and wider network structure in which this dyad is embedded. 

5.2. Theoretical Contributions 

We conducted three projects in which we ventured well beyond the traditional scope of the 

extant coopetition studies. Below, we discuss how this dissertation contributes to an improved 

understanding of coopetition by generating new insights into (i) the fundamental trade-off 

between value creation and appropriation in coopetition and (ii) the network aspects of 

coopetition. 

5.2.1. Value Creation and Appropriation in Coopetition 

Our study contributes to the perspectives of value creation and appropriation in coopetition. 
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Value creation can be seen as a collective activity in which the parties jointly build a basis for 

improving its potential, while value appropriation is considered to be an individual activity, 

where individual actors compete for appropriating the total value that has been collectively 

created (Estrada et al., 2016; Ritala and Hurmelinna-Laukkanen, 2013). The tension between 

value creation and value appropriation has received increasing scholarly attention in 

coopetition research (e.g. Bengtsson, Raza-Ullah and Vanyushyn, 2016; Ritala, 2012; Park et 

al., 2014a). For example, Estrada et al. (2016) showed that coopetition strategy is successful 

when internal knowledge diffusion and formal knowledge protection are both present, 

because firms can obtain knowledge combination values while preventing unintended 

knowledge leakages. Ritala (2012) argued that the tension in coopetition may be dependent on 

the business environment factors, such as market uncertainty, network externalities and 

competition intensity. Park et al. (2014a) suggested that maintaining a balance between the 

extent of competition and cooperation can help in managing coopetition tension. 

We enrich the ongoing debate on the tension or trade-offs between value creation and 

appropriation in coopetition research in two important ways. In Chapter 2, by juxtaposing value 

creation and appropriation mechanisms, we emphasize the role of coopetitor heterogeneity. 

Prior research has mainly considered competitors as a rather homogenous group. In this study, 

we deviated from extant coopetition research by explicitly conceptualizing coopetitors as a 

heterogeneous group. In particular, we argue that value creation and appropriation between a 

focal firm and its competitors can substantially vary depending on their technological and 

market overlap with coopetitors. This project demonstrates that it is important for coopetition 

research to study the roles of two types of heterogeneity in the coopetition portfolio in the value 

creation and appropriation processes. Our findings show that the two types of heterogeneity of 

coopetitors are not independent but are intertwined in their impact on a firm’s breakthrough 

inventions. Together, these findings indicate that to improve our theoretical understanding of 
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coopetition and its performance implications, it is important to acknowledge the heterogeneity 

among coopetitors and how this can shape the value creation and appropriation mechanisms.  

Whereas we focused on the direct coopetition ties in chapter 2, we moved to the indirect 

coopetition ties in chapter 3. We propose that an extensive indirect coopetition network might 

increase value appropriation risks rather than generate additional value creation opportunities. 

Our findings in chapter 3 note that the previous coopetition research, exclusively focusing on 

the direct coopetition network, might have underestimated the total value appropriation risks 

of coopetitive activities. In summary, considering the indirect coopetition network provides us 

with a more thorough understanding of the value appropriation risks associated with 

coopetition, which cannot be seen when exclusively focusing on direct coopetition. Moreover, 

this project highlights that the strength of the value appropriation risks resulting from external 

coopetition networks is contingent on the internal network structures. In summary, the findings 

of chapter 3 suggest that, to further improve our theoretical comprehension of the value creation 

opportunities and value appropriation risks of coopetition, it is important to consider different 

types of networks and their interactions. 

5.2.2. Toward a Network Perspective on Coopetition 

Firms are increasingly establishing cooperative relationships with their competitors, leading to 

the formation of coopetitive networks. Scholars have recently noted the need to study 

coopetition using the network perspective (Gnyawali et al., 2006; Hyacinthe et al., 2016). They 

argued that the coopetition network possesses some unique structural and competitive 

characteristics, which require scholarly attention. Gnyawali et al. (2006), for example, showed 

that coopetition network structures of two actors in networks could reflect their resource 

asymmetries and that these asymmetries are related to the firms’ competitive behaviors. 

Hyacinthe et al. (2016) examined the impact of centrality of a firm in the coopetition on the 

firm’s competitive aggressiveness and market performance. 
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    We build on the coopetition literature and develop a network perspective on coopetition. 

First, in chapter 3, we make a clear distinction between direct and indirect coopetition 

networks and, therefore, contribute a more holistic network perspective on coopetition 

research. Some network researchers have argued that both direct and indirect ties also play 

vital roles for firm behavior and performance (Ahuja, 2000; Hirst et al., 2015; Singh, 2005), 

while the coopetition networks research, relatively speaking, overlooked the impact of 

indirectly linked coopetitors (Hernandez et al., 2015), such as their value appropriation risks. 

We advance the coopetition network research by studying the impact of indirect coopetition 

networks on the knowledge recombinant capabilities of focal firms. Our central contribution is 

to use a network perspective and introduce the indirect coopetition network to provide us with 

a better understanding of the value appropriation risks associated with coopetition.  

Second, our work offers an internal and external network view of coopetition, which is 

rarely studied in the coopetition literature. We propose that the impact of an external 

coopetition network is contingent on the internal network structures of firms. We show that the 

impacts of the direct and indirect coopetition networks on knowledge recombinant capabilities 

vary depending on the structure of the collaboration and technology networks, adding another 

layer in understanding coopetition. We complement the previous coopetition insights by 

pointing to the focal firms’ internal structure as an additional intervention mechanism to 

address value appropriation concerns at the network level. Further, considering value creation 

and appropriation in external coopetition, this study highlights the different moderating 

mechanisms of internal network structures from both social-based and technology-based search 

perspectives. This paper responds to Wang et al. (2014)’s call for attention to these two types of 

knowledge-based searches. Interestingly, the results show that a small-world structure of CN 

and TN exerts contradictory moderating effects on the relationships between direct and indirect 

coopetition networks and knowledge recombinant capabilities. 
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    Finally, in chapter 4, we improve our theoretical understanding of a coopetition network 

and examine how it affects coopetition governance. Although the recent network literature has 

begun to emphasize how network characteristics influence the focal firm’s value capture rights 

in negotiations (Ozmel et al., 2017), our work extends the impact of the coopetition network 

property to the dyad level by linking the coopetition network to how two focal firms design 

their coopetition mode. We suggest that a firm’s position in a coopetition network not only 

influences its resources but also presents implications for its relationship design with other 

coopetitors. Although collaboration networks among rivals are just one type of network among 

various different types of networks, it has unique patterns of resource and information flows in 

it. Firms are embedded in a coopetition network, which brings about both opportunities and 

constraints. Prior coopetition research has heavily focused on the performance implications of 

coopetition networks (Hyacinthe et al., 2016). However, much less attention has been paid to 

the actual governance implications of such networks, although appropriation concerns are 

likely to be very outspoken in this particular context. We connect insights from coopetition 

networks and coopetition governance, which can help us to understand how the coopetitors may 

address and respond to the increasing risk concerns from the coopetition network. 

5.3. Methodology Contributions 

The thesis offers a number of methodological contributions that have the potential to advance 

our knowledge of coopetition. First, we build a unique dataset by mapping all the alliances in 

the solar PV industry. Relying on solar PV-related items, we obtained alliance data formed 

between 1995 and 2015 in the solar PV field by manually coding 57,689 news articles within 

the LexisNexis database. The number of solar PV alliances obtained in LexisNexis is twice that 

in the SDC Platinum database, suggesting that the LexisNexis database is a necessary 

complement. Considering company name variance, we matched each firm with a unique BVD 
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ID in the Orbis database. This approach overcame some limitations of the commonly used SDC 

database, such as missing information about alliances, occasional errors, and lack of specific 

industry classifications (e.g., the solar PV industry) (Anand and Khanna, 2000; Schilling, 

2009).  

Second, we suggest that the network methodology provides a better empirical 

understanding of coopetition activities. For example, in chapter 3, we constructed coopetition 

networks and examined the roles of the direct and indirect connections of focal actors in a 

firm’s knowledge recombination activities. In chapter 4, we applied the logic of the coopetition 

network perspective to dyadic coopetition governance. To test our arguments about the effect of 

the relative network position on coopetition governance, we used two network measures: (i) 

eigenvector centrality and (ii) structural autonomy. These two distinct network measures 

correspond to different types of network benefits: eigenvector centrality corresponds to status 

whereas structural autonomy is related to information. In summary, social network theory helps 

to propose new research questions in coopetition research, and social network methodology, 

such as an advanced toolbox, enables us to address these research questions empirically. It is 

time to fully exploit these opportunities in coopetition research. 

Third, analysis of patents is a core aspect of our methodological approach. We collected 

worldwide patent data related to solar PV from the PATSTAT database. To calculate 

breakthrough inventions, we aggregated patents to the patent family level and relied on patent 

citations to measure the novelty of the inventions. Studying patent families provides a more 

accurate approach than studying a single patent office, as solar PV firms tend to patent widely 

worldwide. Further, patents represent codified knowledge that has been publicly revealed 

through the publication of patent documents. Each patent is assigned to several standard 

technological subclasses through observing some specific technological components and topics 

related to the patent. We relied on patent classifications to construct our internal network 
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measures. In this way, we deviated from prior citation-based studies on technology networks, 

which solely rely on citation networks (Chang et al., 2009). This approach can overcome the 

citation bias from different patent offices.  

5.4. Practical Contributions 

Based on our findings, we recommend that managers apply a network perspective when 

considering coopetition and its role in innovation strategies. Using a coopetition network 

perspective is critical for firm managers because, if managers only look at traditional dyadic 

relationships, or even the traditional direct dyadic relationships, they ignore several benefits or 

vulnerabilities arising from a firm’s broader coopetition network. Thus, effective design and 

management of coopetition networks requires paying attention to structural network issues that 

move beyond traditional dyadic (and triadic) approaches.  

First, as for choosing nodes (coopetitors) in a network architecture, effectively 

determining coopetitors (both direct and indirect) can play an important role in helping a firm 

build and maintain an innovation advantage by maximizing value creation and minimizing 

value appropriation. When the goals of allying with coopetitors are to develop breakthrough 

inventions, our study points to the relevance of choosing moderately similar coopetitors in 

terms of technology. Moreover, the evidence suggests that to maximize knowledge 

recombination, firms should not ignore the coopetitors that are indirectly linked with the first 

tier coopetitors of the focal firm. They should limit their openness to those direct coopetitors 

who expose the focal firm to extensive indirect risks.  

Second, our analyses indicate that managers should pay attention to the potential 

opportunism risk from structural imbalance in coopetition networks. These considerations and 

concerns play a role in the design of coopetition networks.  

Third, the structural embeddedness (e.g., centrality and structural holes) levels of potential 
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coopetitors are important factors to consider when the focal firm aims to prevent unintended 

knowledge leakage. Managers need to understand how to make effective governance decisions 

when alliance members have the potential to act opportunistically.  

Fourth, our results indicate that to maximize the returns on external networks, managers 

also need to pay attention to their internal collaborative networks. Shaping a firm’s internal 

collaboration network (by promoting specific interpersonal collaboration) or internal 

technology network (by amending technological topics and trajectories) is also an important 

decision that can affect the value creation and appropriation processes. Although preliminary, 

our analysis suggests that a complete and accurate understanding of the firms’ innovation 

strategy requires the adoption of a network perspective that considers the external coopetition 

networks and internal networks. 

5.5. Future Research Directions 

Based on the studies in this dissertation, we identify important avenues for future research. First, 

complementing secondary data with more primary data on this topic is a fruitful avenue for 

future research. Specifically, in chapter 2, whereas we heavily relied on value creation and 

appropriation arguments in our theorizing, the nature of our data did not allow for explicitly 

measuring these mechanisms. In chapter 3, since we use historical patent data, we cannot 

directly observe social interactions.  

Second, other important variables and mechanisms need to be investigated in future 

studies. For example, in chapter 2, by focusing on the technological and market overlap, we 

mainly theorized how the selection of particular coopetitive partners influences the focal firms’ 

ability to address associated value creation opportunities and value appropriation risks. 

However, existing research provides evidence that such issues can also be actively managed by 

implementing particular structural or relational governance mechanisms. In other words, focal 
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firms could counteract the potential risks of a certain partner in terms of technological and/or 

market overlap by introducing particular governance mechanisms. In-depth research into the 

interaction between the composition of the coopetition portfolio and the active management of 

such a portfolio, therefore, is a fruitful avenue for future research. In chapter 4, we focus on 

centrality and structural autonomy, which are the most common measures of a firm’s network 

structures, but there are other network structures, such as cohesion and strength of ties. Future 

research could attempt to understand if the role of other different network embeddedness in 

affecting coopetition governance differs. 

Finally, coopetition could favor different types of innovation and capabilities. In this 

dissertation, we already looked at the influence on breakthrough inventions and knowledge 

recombinant capabilities, but other forms of innovation and capabilities should be analyzed, 

such as exploratory or exploitive innovation. Does the coopetition network have different 

effects on exploratory and exploitative innovation? Further research is needed in this domain to 

help us fully understand how coopetitive relationships in exploratory and exploitative 

innovation facilitate or hinder either the creation or appropriation of value. 
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