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Chapter 1 General Introduction 

“Companies that solely focus on competition will die. Those that focus on value creation will 

thrive.” – Edward de Bono 

Coopetition, the phenomenon in which firms are simultaneously involved in cooperation and 

competition, is intriguing in both theoretical and practical terms. Coopetition is increasingly 

important in high technology industries because of new emerging challenges, such as rapid 

product upgrading, recombination of diverse technologies, the need for heavy R&D 

investments, and high competition for resources. Collaboration between competitors has 

therefore become increasingly popular (Gnyawali et al., 2006; Gnyawali and Madhavan, 2001). 

For example, the S-LCD alliance between Samsung and Sony in 2006 was a successful 

example of coopetition in the electronics industry, involving a collaborative agreement for 

LCD panels and intense competition worldwide. Ford and Toyota, although competing with 

each other in the automobile industry, teamed up in 2013 to design new hybrid vehicles, while 

Toyota and its rival Peugeot-Citroën collaborated to develop commercial vehicles in Europe.  

The extant coopetition research has pointed to their value creation opportunities as well as 

their value appropriation risks (Gnyawali and Park, 2009). Value creation is defined as the 

total sum of value that is created in the coopetition activities, while value appropriation refers 

to the individual share of the value that a firm can capture because rational, profit-seeking 
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firms tend to appropriate the benefits from coopetition (Ritala and Hurmelinna-Laukkanen, 

2009). On the one hand, resources from coopetitors are particularly critical since competitors 

often have the most relevant and valuable resources, as they face similar environmental and 

competitive challenges (Gnyawali and Park, 2009). Coopetition allows for knowledge 

integration by pooling the complementary knowledge and resources of the firm and its 

competitor (Bouncken and Kraus, 2013). Many scholars have demonstrated coopetition 

between two competitive firms as a feasible strategy to foster the combination of 

complementary knowledge and thus stimulate the development of innovation (Dussauge et al., 

2000; Estrada et al., 2016; Gnyawali and Park, 2011). A firm's engagement in close interaction 

with coopetitors is a key source of innovation and sustained competitive advantage (Bouncken 

and Kraus, 2013; Park et al., 2014a).  

On the other hand, coopetition can be a risky strategy because it may stimulate the 

opportunistic behavior of partners, especially when the intensity of their direct competition is 

high (Ritala and Hurmelinna-Laukkanen, 2009). Coopetition can also be a conduit of direct 

knowledge spillover (Bouncken et al., 2015). Coopetitors may have both the motivation and the 

ability to absorb useful knowledge from each other, triggering extraordinary knowledge 

leakage risks, which in-turn impedes the process of innovation (Cassiman et al., 2009). Such 

opportunistic behaviors may also increase doubts among the partners, weakening the benefits 

of joint learning conferred by collaboration (Inkpen and Tsang, 2005). Coopetitors that 

recognize the potential opportunistic behaviors of partners tend to limit the scope of 

collaboration and reduce knowledge transfer. Past research has shown that coopetition indeed 

entails the risk of opportunistic action, particularly unintended knowledge spillovers, which can 

be disadvantageous (Bouncken and Kraus, 2013; Nieto and Santamaría, 2007). 

In line with the arguments of value creation and appropriation, the existing studies on 

coopetition performance have provided mixed results in terms of performance outcomes. Some 
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studies showed a positive relationship between coopetition strategy and firm performance 

(Belderbos et al., 2004), while other studies found a negative relationship (Mention, 2011; 

Nieto and Santamaría, 2007). Some of these variations could be attributed to the fact that 

coopetitors are treated as being coarse grained. For example, the majority of these studies were 

conducted based on counting the number of competitors among collaborators (i.e., coopetitors 

are conceptualized and operationalized as a homogeneous group), ignoring the technological 

and market aspects of coopetitors. Moreover, the extant research only focuses on the effects of 

direct coopetition while overlooking the impact of the indirect coopetition network. To extend 

the research further, we enhance our understanding of coopetition by illuminating the 

importance of the overlap with direct coopetitors, indirect coopetition network and coopetition 

governance. This dissertation consists of three projects (see Figures 1.1 and 1.2, where A is the 

focal firm in Figure 1.1). In chapter 2, we suggest that value creation and value appropriation 

are not only determined by the mere presence of coopetition but are also influenced by the 

actual nature of the coopetition in terms of technological and market overlap with direct 

coopetitors (e.g., firms B, C and D). In chapter 3, we advance the coopetition research by 

studying the impact of indirect coopetition networks (e.g., firms E-L) and internal networks on 

a focal firm’s knowledge recombinant capabilities. In sum, these two chapters mainly focus on 

the consequences of coopetition from the portfolio and network perspectives. In chapter 4, we 

join the coopetition network and governance literature and examine how the relative 

coopetition network positions between coopetitors impact on coopetition governance at the 

dyad level (e.g., firms A and C). This chapter focuses the antecedents of coopetition 

governance by using the network perspective. 
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1.1. Overview of Three Projects 

1.1.1. Project 1: Not Every Coopetitor Is the Same 

Chapter 2 of this dissertation discusses the first research project. In this project, we point to an 

important shortcoming in the coopetition literature, namely, that prior studies have considered a 

focal firm’s direct coopetitors as a homogeneous group of partners operating in the same 

industry. This project notes that within a particular industry, coopetitors can still substantially 

vary in terms of technology and market. Therefore, the goal of the first research project is to 

consider the heterogeneity of coopetitors in terms of technological and market overlap with the 

focal firm. In Chapter 2, we expect that technological and market overlap between a focal firm 

and its direct coopetitors to substantially influence its ability to maximize value creation 

opportunities and minimize value appropriation risks in coopetition and, thereby, its ability to 

generate breakthrough inventions.  

In Chapter 2, we argue that coopetitors in similar technological fields provide the focal firm 

with technological value creation opportunities with breakthrough inventions by allowing the 

synergistic recombination of the knowledge and resources of rivals in developing novel 

technologies. However, technological overlap also brings along technological value 

appropriation risks, such as opportunistic behavior and knowledge leakage, which can result in 

detrimental learning races and the loss of valuable technological knowledge (Gnyawali and 

Park, 2011; Zaheer et al., 2000). Meanwhile, market overlap with coopetitors is likely to 

intensify the value creation opportunities of technological overlap. Based on these perspectives, 

we propose an inverted U-shaped relationship between technological overlap with coopetitors 

and breakthrough inventions, which is moderated by the level of market overlap. This project 

contributes to the extant coopetition research, illuminating the importance of making a more 

fine-grained distinction between different kinds of coopetitors. The findings also provide 
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practical implications for composing a coopetition portfolio to maximize the invention output.  

1.1.2. Project 2: Toward a Network Perspective on Coopetition 

Chapter 3 of this dissertation describes the results of the second research project. Applying a 

network perspective, we argue that value creation and appropriation processes not only exist in 

interaction with direct coopetitors but are also manifested in n-order ties to other coopetitors. 

Emphasizing the direct ties between coopetitors (i.e., direct coopetition network), the extant 

coopetition research ignores the potential impact of a firm’s indirect connections with other 

competitors via its coopetitors (i.e., indirect coopetition network). According to the broader 

knowledge network theory (Ahuja, 2000; Phelps et al., 2012), it is important to distinguish 

between direct and indirect connections of focal actors in knowledge recombination activities 

(Singh et al., 2016). This project, therefore, places the spotlight on a different locus of value 

creation and appropriation mechanisms from the broader network in which coopetition 

relationships are embedded. Our core objective of this project is to explore the impact of 

indirect coopetition networks on knowledge recombinant capabilities – i.e., the ability of the 

focal firm to generate a novel recombination of knowledge. The increasing size of the indirect 

coopetition network (e.g., firms E-J in Figure 1.1) indicates the direct coopetitor’s (e.g., firms 

B-D’s in Figure 1.1) availability of alternative coopetitors, thereby strengthening the direct 

coopetitor’s bargaining power vis-à-vis the focal firm. In Chapter 3, we therefore aim to offer 

new insights by examining how increasing the size of the indirect coopetition network 

impacts the focal firm’s value appropriation ability and risk of knowledge spillovers to its 

direct coopetitors. 

Moreover, according to knowledge network theory, the knowledge recombination 

processes are also shaped by the internal network structure of focal firms. Scholars claim that 

the internal network structures may interact with external networks structures (Oh et al., 2006; 

Paruchuri, 2010). Based on this perspective, we therefore consider how the impact of the 
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indirect coopetition network is contingent on the structure of a focal firm’s internal 

collaboration network (CN) and internal technology network (TN). The internal CN 

small-worldliness represents a high level of social complexity (Newman et al., 2002; Strogatz, 

2001; Watts and Strogatz, 1998), which will hamper the coopetitors’ ability to fully benefit 

from their bargaining power in terms of appropriating knowledge from the focal firm. In 

contrast, the internal TN small-worldliness could exacerbate knowledge spillover risks by 

allowing the focal firm’s direct coopetitors to acquire knowledge from the focal firm more 

effectively. Therefore, we expect that the small-world Q of these two types of internal networks 

oppositely moderate the impact of indirect coopetition networks on knowledge recombinant 

capabilities.  

1.1.3. Project 3: How Does the Coopetition Network Affect Coopetition Governance? 

Chapter 4 discusses the third research project. In chapter 4, we advance the previous coopetition 

network research on the value appropriation defense of coopetition. The previous research has 

stressed how coopetition impacts financial performance and innovation outcomes. However, 

the remaining research gap is how to design the collaboration with competitors (i.e., 

coopetition). That is, the coopetition literature has largely neglected the coopetition design that 

dyad coopetitors choose and what factors impact this design. The recent strategic alliance 

literature has extensively studied how to govern alliances (Ozmel et al., 2017; Ryu et al., 2017). 

It is noted that the coopetition design is also important because it is generally perceived as the 

riskiest cooperation type since competitors have the greatest risks of capturing proprietary 

value (Ritala and Hurmelinna-Laukkanen, 2013).  

Following recent insights from the broader research stream on alliance governance, we 

explore the impact of the firms’ network position on the governance choice of specific 

coopetitive dyads. In this project, we propose that increased relative centrality and structural 

autonomy between coopetitors increase the possibility of using equity structures in coopetitive 
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relationships. We join the network and governance literature and argue that relative coopetition 

network positions between coopetitors may result in status and information asymmetries, 

thereby increasing opportunism concerns. As a consequence, coopetitors are more likely to 

employ defensive arrangements when designing coopetition. In particular, coopetitors can use 

equity governance to acquire more monitoring, control and incentive alignment.  

1.2. Empirical Settings 

For the three research projects, we analyzed coopetition activities in the global solar 

photovoltaic (PV) industry. Solar PV technology converts sunlight (photons) directly into 

electricity (voltage), which is one of the fastest growing alternative energy sources in the world 

(Branker et al., 2011). The PV effect was discovered by scientists at Bell Telephone in 1954. 

They found that silicon (an element found in sand) can create electric charges when it is 

exposed to sunlight. Solar PV technologies are traditionally classified into three generations. 

First-generation solar technology is mainly based on silicon wafers and typically demonstrates 

efficiency of approximately 15-20%. Second-generation solar technology is typically based on 

amorphous silicon, Copper Indium Gallium Diselenide (CIGS) and Cadmium telluride (CdTe). 

It avoids the use of silicon wafers and reduces the manufacturing costs of these types of solar 

cells compared to the first generation. Third-generation solar technology utilizes organic 

materials, such as small molecules or polymers. For example, polymer solar cells can be 

produced inexpensively in large-scale because they are fabricated with the famous industrial 

roll-to-roll (R2R) technologies that are similar to the printing of newspapers. 

As we can see from Figure 1.3, a single PV device is known as a cell. To enlarge the power 

output of PV cells, they are connected together by scientists to form larger units known as 

modules or panels. Panels can also be connected to form solar arrays. The functional and 

operational requirements will determine which major components a PV system will include. A 
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normal PV system may include major components, including solar arrays (for energy 

conversion), a DC-AC power inverter (for energy inversion), battery bank and controller (for 

energy storage), and a utility meter (for energy distribution), and sometimes the specified 

electrical loads (appliances). Firms in this industry develop, manufacture, market and install 

solar PV systems, which directly convert solar radiation into electricity. Currently, solar PV 

systems are applied to power space satellites and smaller items, such as watches and 

calculators. 

 

Figure 1.3. Graphic of a typical solar PV system 

Solar PV systems have several important advantages. First, they utilize the most abundant 

renewable energy resource on the earth, the sun. More than 173,000 terawatts (trillions of watts) 

of solar energy hits the Earth continuously every second. This is greater than 10,000 times the 

total energy consumption of the world. Second, solar PV systems generate electricity without 

pollution and can be easily installed on the roofs of residential and commercial buildings. Solar 

PV technology can offer a solution for supplying energy to remote residential communities and 

facilities (Branker et al., 2011). Finally, solar PV transitions electricity production from large, 

centralized facilities to smaller, decentralized generation sites, such as residential rooftops. This 
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enables people to produce and consume their own energy and turns former electricity 

consumers into so-called “prosumers”. Thus, the usage of solar PV as a source of alternative 

energy is promising, and the interest in this industry is growing worldwide (Kapoor and Furr, 

2015; Zahedi, 2006). The solar PV industry has been the largest growing energy industry in the 

renewable energy sector over the last twenty years.  

We choose this context for three reasons. First, during the 2000s and 2010s, solar PV 

industry experienced remarkable growth and changes in entrants and competition (Kapoor and 

Furr, 2015), which is expected to result in the growing use of coopetition (please see Figure 1.4). 

While most of our findings extend to coopetition in other industries, the PV industry is a proper 

setting for this study due to the significant rise in the use of coopetition strategies as key 

methods to implement the firms’ growth and innovation (Kapoor and Furr, 2015), allowing us 

to track PV firms’ coopetition activities. Second, the solar PV industry is a high technology and 

innovation intensive industry (Wu and Mathews, 2012). Figure 1.5 shows a dramatic increase 

in the number of granted patents, which suggests that the solar PV industry is experiencing a 

rapid growth in patenting activity. Because we utilize patent data for our analysis, it is 

important for us to select industries that routinely and actively patent their inventions (Phelps, 

2010). Third, this industry has become one of the most important pillars in the renewable 

energy sectors (Kapoor and Furr, 2015). For example, according to the International Energy 

Agency report in 2016, global solar PV capacity increased from approximately 5 gigawatts 

(GW) in 2005 to approximately 302.5 gigawatts (GW) in 2016.   
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Figure 1.4. The coopetition networks in the solar PV industry (each five-year period in 

1996-2015, from the data of this thesis) 
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Figure 1.5. The trend of the number of patents granted in the solar PV industry (based on 

PATSTATA database) 
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