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Putting Things in Context:  

The effect of corporate venture capital investments on the market for ideas 
 

 

 

ABSTRACT 

This PhD dissertation (Tese de Doutorado) critically reviews extant research on CVC investments 

and suggests future paths for studies on this phenomenon. The empirical study included in this 

dissertation, already puts one of these suggestions in practice. Whereas former research has mainly 

focused on the consequences of CVC investments on either the corporate investor or the CVC-

backed entrepreneur, we empirically analyze the effect of CVC investments on the market of ideas 

(innovative activity) of the technological fields where they occur. We hypothesize that initial 

investments in an emerging technology will positively affect the attractiveness and size of the 

market for ideas in this technological area. Continued CVC investments, however, will stall the 

influx of new inventors and reduce the size of the market for ideas. We test our hypotheses using 

data on the CVC investments of a sample of 73 corporate investors from the pharmaceutical, 

hardware, and software industry. We find that CVC investments positively affect the attractiveness 

of the market for ideas in the technological fields where they occur in the hardware and software 

industry, but not in the pharmaceutical industry. The size of the market is positively affected over 

the whole sample. Probing further on this relation we also analyze the moderating effect of the 

presence of multiple investors. This research progresses the field of research on CVC in the first 

place through its critical overview of the literature on this phenomenon, pointing to interesting 

paths to explore in the future. Secondly, our empirical research may be the start of a new avenue 

in this research field that up to now has restricted itself to analyzing the consequences of CVC 

investments for either the funder or the receiver. Moving beyond the parties directly involved, our 

understanding of these investments and their impact on their technological environment will be 

further progressed.  
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CHAPTER 1 

 

INTRODUCTION 
 
 

The resurgence of corporate venture capital (CVC) investments –defined as equity investments of 

established firms in venture entrepreneurs engaged in the development of new technologies 

whereof the commercial value not yet is established- last decade attracted interest of academic 

researchers. After the downfall of investments due to the dot-com bubble, corporate capital 

dedicated to venture investments went down, but did not fall as dramatically as at the end of former 

CVC waves (1960’s & 1980’s; Dushnitsky, 2006). Nowadays, 1 out of 5 companies of the Fortune 

500 has a CVC program and those represent 10 % of total capital invested on the U.S. venture 

capital market and 17.1% of the total deals (Yang, Narayanan & De Carolis, 2014). Corporate 

investors are active players in the venture capital market, just as highly recognized financial 

venture capital firms (Keil et al., 2010). 

 

The increasing number of academic publications on CVC progressed our understanding of this 

phenomenon, but the fragmented and non-consolidated character of the research on CVC uncovers 

a need for clear theoretical and empirical directions. Topics studied range from CVC program 

structure (Souitaris et al., 2012), interaction of CVC with company strategy (Birkinshaw, van 

Basten Batenburg & Murray, 2002), the effect of experience or renumeration policy on CVC 

managers practices (Dokko & Gaba, 2012; Dushnitsky & Shapira, 2010) to the impact of CVC on 

innovation performance (Dushnitsky & Lenox, 2005a; Wadhwa & Kotha, 2006), acquisition 

performance (Benson & Ziedonis, 2009), and attention to technological discontinuities (Keil et al., 

2008; Maula et al., 2013). Although cross-citations are present, a coherent comprehension of the 

phenomenon of CVC investments is absent. 

 
 

This lack of coherence may be a consequence of the rush to test hypotheses, ignoring flaws in the 

theoretical foundation of the research design. Wadhwa & Kotha (2006: 15), testing the impact of 

CVC investments on the established firm’s innovation performance, for example, state: “We 

assumed, on the basis of anecdotal data and academic surveys, that the primary motives for 

corporate investors are strategic. We were unable to get finer-grained data on corporate 

investors’ objectives when making CVC investments, but it is possible that some investors may 
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have exploratory versus exploitative motives.” The data and survey Wadhwa & Kotha refer to, 

however, require considerable caution when generalized. We note, unfortunately, that despite the 

flaws in research design of the pioneering studies1, those still serve as basis for the assumptions 

made in actual empirical research on corporate venture capital.  

 

To avoid rushing in to conceptualizing an empirical study of factors that might influence the 

occurrence of CVC investments or the consequences of these, we start our research project with 

an extensive and critical review of extant literature on the phenomenon of CVC investments. We 

conduct this review from a strategic management perspective, what implies that our focus mainly 

lays on research from the perspective of the corporate investor. Studies on the impact of CVC 

investments on the venture entrepreneur are not discarded, however. This review reveals that 

researchers in this field have adopted two theoretical approaches to study this phenomenon: 

organizational learning theory and real options theory.  

 
 

Based on Siegel et al. (1988) and Sykes’ (1990) findings, many authors consider CVC as a tool to 

acquire external knowledge, just as acquisitions, licensing or joint-ventures. Consequently, CVC 

has mainly been approached through the lenses of organizational learning theory. It is a mean to 

transfer knowledge from the innovation frontier, embedded in the venture entrepreneur, to the 

corporate investor. Based on this assumption outcomes as innovation performance, acquisition 

performance, and attention for technological discontinuities have been examined. Although 

organizational learning theory dominates the research on CVC, empirical research has not 

provided consolidated outcomes in this regard.  

 

Real options theorists conceptualize CVC investments as the creation of an option, which will be 

executed once the technology invested in proofs its technological and commercial value (Tong & 

Li, 2011). Corporate investors will only commit more comprehensively to a technology when 

uncertainty has faded substantially, in order to avoid risk that comes with commitment. 

 

                                                           
1 Very small data samples, cross-sectional analysis ignoring heterogeneity and temporal precedence, and the absence 

of control variables as firm size or industry are just some examples of the limitations researchers should be 

cognizant of when interpreting and extrapolating the results (Dushnitsky, 2006). 
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Both theoretical perspectives focus strongly, if not solely, on the internal consequences of CVC 

investments for the corporate investor. Organizational learning theory focuses on the appropriation 

of knowledge accessed through these investments, whereas real options theory highlights the risk 

avoiding behavior of firms when facing technological uncertainty.  

 

Inspired by what Maula (2007) stated 12 years ago, we argue that the research on CVC investments 

has yet to explore other drivers and consequences of these investments. We argue that corporate 

investors may be interested in consequences outside of their borders. The effects of CVC 

investments beyond the parties involved have not yet been examined in extant research. Therefore, 

we propose and empirically test hypotheses on how CVC investments influence the market for 

ideas in targeted technological fields. The “market for ideas” is defined as the set of creations or 

technological inventions available for commercialization2 (Gans & Stern, 2003; Chatterji & 

Fabrizio, 2016). Thus, the market for ideas can be understood as the set of inventions developed 

in a specific technological field as it usually is the inventor’s intention to commercialize these. 

 

To understand how the market for ideas of a technological field reacts when a CVC investment 

occurs, we need to understand how other actors interpret the signal send by the corporate investor 

when investing in an emerging technology. Former research has demonstrated that inventors -

either corporate or entrepreneurial- will dedicate their efforts, resources, and time to the 

development of technologies that will create economic returns for them. Hence, when interpreting 

the effect of CVC investments on the actions of other players in the technological field, we need 

to understand how CVC investments affect these players’ forecasts of economic returns when 

engaging in this field. Here, extant research on CVC investment provides us with seemingly 

contradictory explanations.  

 

CVC investments, when perceived as a risk mitigating instrument, may foster the attractiveness 

and elevate R&D in the technological field the CVC-backed entrepreneur operates, because these 

                                                           
2 The “market for ideas”, “market for technology” and “market for inventions” are different terms, developed in 

separate but very similar streams of literature (Chatterji & Fabrizio, 2016). Conti et al. (2013) unify these terms under 

the umbrella of “market for inventions”.  In this paper, we use the term “market for ideas” because this stream of 

research has a stronger focus on the creation and dynamics of these “markets” (Conti et al. 2013; Chatterji & Fabrizio, 

2016) which incorporate inventions developed by corporate and venture entrepreneurs.  
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investments are a positive signal towards the viability and potential of the technology underlying 

the CVC-backed entrepreneur’s activities (Pontikes & Barnett, 2017; Stuart et al., 1999). CVC 

investments may also have the opposite impact, however. Seen as external knowledge sourcing 

tool, CVC investments by a corporate investor in a technological field suggests that it is very likely 

that this firm becomes an active player in this field (Dushnitsky & Lenox, 2005; Wadhwa & Kotha, 

2006). The forecast of direct competition with an established firm reduces the attractiveness of this 

technology field for venture entrepreneurs (Santos & Eisenhardt, 2009). Corporate 

entrepreneurship in these areas may be deflected when advanced technological knowledge of the 

investing established firm is presumed (Polidoro, 2013).  

 

In the empirical part of this study (Chapter 3), we argue and demonstrate that initial CVC 

investments indeed enhance the attractiveness of the market for ideas in the technological fields 

where they occur. This is in line with the real options theory vision on corporate investments in 

emerging technologies. Continued CVC investments, however, are argued to indicate learning 

intentions by the corporate investor. An accumulated number of investments, we hypothesize, will 

stabilize the increase of new inventors. Thus, we argue that the relationship between CVC 

investments and the market for ideas is graphically represented by an S-curve.  

 

To test our hypotheses, we collected data on the CVC investments made by leading firms in the 

pharmaceutical, hardware and software industry. A total of 73 firms closed 5883 deals with 3492 

different venture entrepreneurs during the period of 1990-2016. From those ventures, 2372 applied 

for patents. We used these patent applications to define the technological fields the CVC-backed 

venture entrepreneurs operate in. Using the number of new inventing firms and innovative activity 

in these fields as dependent variables in our regression models, we define the effect CVC 

investments have on the attractiveness and size of the market for ideas.  

 

Besides its extensive overview of extant research which points to some shortcomings and 

persistent gaps in our knowledge on the phenomenon, this study contributes to the research on 

corporate venture capital in two ways. First, by expounding the effect of CVC on the market for 

ideas, this research shows that corporate venture capital activities not only affect the innovative 

activity of the parties directly involved, but also orient innovative activity to the technological 
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fields where they occur. Initial CVC investments have a positive impact on the attractiveness and 

size of the market for ideas in the technological fields where they occur. After an accumulated 

number of investments is made however, additional CVC investments are associated with 

decreased attractiveness and size. These effects are not homogenous for the three industries in our 

sample, however.  Noting the ‘nurturing’ effect of these investments on the market for ideas, we 

join Maula et al. (2013) in their suggestion that corporate investors may have other strategic 

intentions than learning. Second, the different effects of initial and follow-on CVC investments in 

new technologies remain underexplored in extant literature on this phenomenon. Former studies 

focused on the effects of first investments (e.g. Wadhwa & Kotha, 2006) or assumes homogenous 

effects for initial and follow-on investments (e.g. Schildt et al., 2005). This study also makes a 

modest contribution to evolutionary economy literature by demonstrating how CVC investments 

influence the patterns of technological evolution. Finally, our study contributes to the 

entrepreneurship literature by exploring how CVC investments may influence the choice of market 

of entrepreneurial inventors.  

 

The rest of this paper is divided in 3 chapters. The next chapter –Chapter 2- discusses extant 

research on CVC investments and the main theoretical approaches used in this field of research: 

organizational learning theory and real options theory. In addition, we briefly discuss the presence 

of network theory in the study of this phenomenon. In that same chapter, we also briefly introduce 

the idea of CVC investments as tool in the pro-active strategy of the corporate investor facing a 

turbulent technological landscape. In this view, CVC investments are used to stimulate innovations 

in technological fields of interest for the corporate investor. Still in this chapter we continue with 

a critical overview on the empirical research on corporate venture capital, including the drivers, 

outcomes, and the tensions that exist between corporate investors and venture entrepreneurs. 

Where possible, we link the empirical findings to the presented theoretical perspectives. 

 

In Chapter 3 we present our arguments, hypotheses and empirical study on the effect of CVC 

investments on the market for ideas in the technological fields they occurred. We also elaborate 

on the differences in outcomes between the different industries included in our sample. The results 

for the pharmaceutical industry deviate from what we find for the hardware and software industry. 

Where in the latter two industries initial CVC investments positively affect the influx of new 
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inventors in the technological field, this effect is absent for the pharmaceutical industry. The 

difficult generalizability of knowledge in the pharmaceutical industry is one of the explanations 

for the absence of this effect in that industry.  

 

In the last chapter –Chapter 4- we discuss the findings of our empirical study and its managerial 

and theoretical contributions. We also provide suggestions for future research. Future research on 

CVC in general, but we also propose further nuances to the here presented empirical research.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 

 

CHAPTER 2  

 

CORPORATE VENTURE CAPITAL: THEORETICAL PERSPECTIVES AND 

EMPIRICAL STATE OF THE ART 
 
 

2.1. DEFINING CVC 
 

Researchers have developed various definitions of CVC and failed to agree on a single one. The 

myriad of definitions of CVC investments show one commonality: there must be an equity 

investment from an established firm in a venture entrepreneur (Maula, 2007; Narayanan et al., 

2009). Dushnitsky and Lenox define CVC as “investments that consist of minority equity stakes in 

relatively new, not publicly traded companies that are seeking capital to continue operation” 

(2005: 948). Wadhwa and Kotha limit their definition to “externally equity investments made by 

established firms in privately held start-ups” (2006: 1). Gaba and Meyer (2008) see venture capital 

as tool for making investment decisions in the face of risk and uncertainty. Narayanan et al. (2009) 

go further and include the company’s possible objectives in their definition (2009: 59): “CVC 

refers to equity investments made by incumbents in start-ups to gain access to their innovations, 

technologies, and other discoveries”. Because there does not exist a universally accepted 

definition of corporate venture capital, for the purpose of this research, we define CVC as equity 

investments of established firms (the corporate investors) in venture entrepreneurs engaged in the 

development of new technologies whereof the commercial value not yet is established. A company 

is an established firm when it already operates in at least one market and possesses a certain market 

share in that market. The main activity of the venture entrepreneur involves the development of a 

not yet commercialized technology of which the commercial value not has been established. CVC 

is normally used for investments in new technologies in an early stage of development (Gaba & 

Meyer, 2008; Basu, Phelps & Kotha, 2011; van de Vrande, 2013). Therefore, the investment itself 

involves uncertainty and risk. 

 

2.2. THEORETICAL FRAMES 

 

A theory of corporate venture capital must explain why a firm adopts this tool and predict its 

outcomes. This section provides a review of the theoretical frameworks present in the research on 

CVC. Organizational learning theory has found to be the dominant framework (Baldi et al., 2015; 

Yang, Narayanan & Zahra, 2009). Studies on CVC through the real options theory deviate from 
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organizational learning theory by focusing on the risk mitigating character of these investments in 

times of technological uncertainty. Network theory has only sporadically been used and shall 

briefly be discussed. The review of these theories and their shortcomings in explaining CVC 

investments makes that we propose an alternative perspective to the phenomenon: CVC as tool in 

the pro-active strategy towards technology change of the corporate investor. 

 
 

2.2.1. ORGANIZATIONAL LEARNING THEORY 

 

The knowledge-based view (KBV) of the firm as described by Grant (1996) provides an 

explanation of why firms exist. Simplified, following the KBV the transfer of knowledge withheld 

in persons is more efficiently and more effectively transferred within the context of a firm, 

compared to the market. The accumulation of knowledge within a firm is more than the sum of all 

separated knowledge in the market. Because a CVC investment does not lead to a unification of 

the venture and corporate investor but creates an ‘alliance’ (Van de Vrande & Vanhaverbeke, 

2009), the KBV does not apply to explain the presence nor the choice of partner for CVC deals. 

 

The focus on knowledge transfer and acquisition dominates CVC research, however. Despite the 

other objectives for these investments that have been revealed (Maula, 2007), authors continue to 

interpret the strategic objectives of CVC investments as the intention to access and learn about the 

knowledge possessed by their portfolio companies (Wadhwa & Basu, 2013). From these authors 

perspective, a CVC investment is successful when the venture’s tacit knowledge gets integrated 

in the corporate investor’s knowledge base and practices (Baldi et al., 2015). Therefore, as we 

discuss in the section on ‘outcomes’ (section 2.3.3), many researchers try to present enhanced 

innovation performance to demonstrate the positive learning outcomes of CVC for the investor 

(e.g. Dushnitsky & Lenox, 2005; Wadhwa & Kotha, 2006; Wadhwa, Phelps & Zahra, 2015). 

Because of many researcher’s assumption that learning is intrinsic to CVC investments, 

organizational theory has been the dominant theoretical framework in this field of research. CVC 

is explained as a mean by which an established firm seeks and acquires knowledge developed 

outside its company borders. 

 

Organizational learning theory proclaims that firms consist of a knowledge base that is not easily 

diffused across the boundaries of the firm (Kogut, 1988). Firms –especially firms in dynamic 
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markets- need access to externally developed knowledge to keep up with the pace of innovation 

(Dushnitsky & Lenox, 2005; Keil et al., 2008; Wadhwa, Phelps & Zahra, 2015) or detect gaps in 

their capability portfolio (Keil et al., 2008). Following organizational learning theory, corporate 

venture capital is a tool by which knowledge on the venture’s technology or business model is 

transferred to the corporate investor. Venture technologies are often located at the innovation 

frontier of an industry. Therefore, they are not always easy to understand by other market players 

nor the investors. The difficulty to transfer tacit knowledge through licenses or contracts impedes 

an efficient and effective learning process for the established firm (Kogut, 1988). Venture 

entrepreneurs are often too small and unstructured to close a joint-venture with a big firm. Tong 

& Li (2011) demonstrated that the irreversible character of an acquisition is a major obstacle to 

acquire technologies whereof the potential is not very well understood. Through CVC, the firm 

has the possibility to access the experimental knowledge under development in the venture, and to 

replicate this knowledge that is not well understood and difficult to understand for ‘outsiders’. 

Whenever this technology becomes the next ‘technology paradigm’ (Dosi, 1982), the established 

firm will be ready to follow this market change and respond with its own products or innovations 

based on the new technology. Through the interpretation and integration of the knowledge 

developed by the venture entrepreneur the established firm has optimized its innovation 

performance (Dushnitsky & Lenox, 2005; Wadhwa & Kotha, 2006; Wadhwa, Phelps & Zahra, 

2015) and/or reoriented its innovation management to overcome capability gaps (Keil et al., 2008; 

Maula et al., 2013). 

 

In sum, organizational learning theory approaches CVC as a tool for the established firm to acquire 

external knowledge, allowing the firm to improve its innovation performance by integrating new 

knowledge. Even though this theory dominates the research on CVC for some time now, the 

empirical confirmation of improved innovation performance or innovation reorientation is still 

absent. As will be discussed more in detail in the ‘outcomes’ section, results on the relation 

between CVC investments and its effect on innovation performance have been inconsistent and 

sometimes contradictory. The introduction of moderators in the equations has not completely 

resolved this problem (Wadhwa, Phelps & Zahra, 2015). 

 

Organizational learning theory contributes in explaining why and when a company will engage in 

CVC, it does not help, however, to predict the selection process of technologies. The blurriness 
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and uncertainty surrounding new technologies in an early stage of development inhibit companies 

to make a clear analysis of the learning potential embedded in the venture. The absence of 

understanding what type of technologies receive investments, eventually influenced by contextual 

variables, makes that authors use assumptions on this issue. In general, it is assumed that 

established firms use CVC to explore the innovation frontier of the market (Keil et al., 2008; Maula 

et al., 2013). 

 

Concurring with Dushnitsky (2006) we propose that researcher undertake more case-studies to 

better understand the reason and functioning of CVC activities. The process of selection of 

technologies, the process of interaction, and the final outcomes of the investment for the corporate 

investor should be better explored. The development of well-founded theoretical frameworks will 

allow researchers in the field to create coherent and contributing research projects, aligned with 

business practice. 

 

 

2.2.2. REAL OPTIONS THEORY 

 

Authors adopting the real options theory in their study on corporate venture capital describe this 

type of investments as a two-staged activity: option creation, eventually followed by option 

exercise. A firm makes an initial small investment in a technology it considers promising. The 

concept of venture capital investments allows the firm to use small incremental investments, 

achieve flexibility, and coop with technological uncertainty in stages (Tong & Li, 2011; Wadhwa 

& Basu, 2013; Yang, Narayanan & De Carolis, 2014). The flexibility that characterizes a CVC 

investment makes it a much more attractive instrument for investors than e.g. an irreversible 

acquisition (Tong & Li, 2011). Each investment round, the option holder (in case, the corporate 

investor) can reassess the value of the technology, based on the new information it acquired. As 

such, the firm can decide to keep the option or to abandon it. Real options theory sees CVC as a 

mean for managers to confront and mitigate market and technology uncertainties (Tong & Li, 

2011; Wadhwa & Basu, 2013). As there are continuously numerous technologies under 

development, whereof the outcome is unsure, CVC allows parallel investments in multiple 

ventures. Only in a few cases the real option will be exercised, it is: the strategic benefit will be 

realized. This approach assumes an increased commitment over time between the corporate 

investor and its portfolio firms (Van de Vrande & Vanhaverbeke, 2012). We note that initially the 
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investor ‘keeps the option open’ and along with decreased uncertainty it increases its commitment 

towards the new technology. 

 

Question is of course ‘on what does the corporate investor keep an option’? What is the potential 

strategic benefit they are after? With exception of Benson & Ziedonis (2009), we see the influence 

of the organizational learning theory emerging again. Applying the real options theory on CVC 

investments, Benson & Ziedonis (2009) found that firms who first invested through CVC 

programs in an acquired venture demonstrate better acquisition performance. Thus, by creating an 

option on a technology, the firm gained time to evaluate the value of the venture and make a more 

informed decision on acquisition. 

 

This study being a lone wolf, in general, prior investments (option creations) are considered a way 

to overcome information asymmetry between the firm and the venture, necessary to learn about 

the technological and commercial opportunities of the technology (Vandevrande & Vanhaverbeke, 

2012; Wadhwa & Basu, 2013). Baldi et al. (2015: 222) state that “CVC investments are dominated 

by strategic goals entailing beneficial learning processes and the development of managerial 

capabilities in new technological domains, which in turn nurture corporate growth opportunities”. 

 

The combination of real option theory and organizational learning theory creates a tension between 

the need to manage uncertainty with caution and the need to invest in the learning process of new 

technologies (Baldi et al., 2015; Vandevrande & Vanhaverbeke, 2012; Wadhwa & Basu, 2013). 

On the one hand, companies will be inclined to small investments and minor commitment of 

resources towards the venture due to the high risk of failure. Although strategic (long-term) 

benefits prevail for corporate investors, CVC activities cannot become a point of accumulated 

losses. Financial credibility of the CVC unit is required (Wadhwa & Basu, 2013). On the other 

hand, for the learning process to be successful, commitments and efforts must be made. Therefore, 

Wadhwa & Basu (2013) argue that exploration brings two forms of uncertainty for the investor, 

what makes the relation between exploration and resource commitment represented by a U-curve. 

First, exploration creates uncertainty about the technology’s potential. Second, there exists 

uncertainty about the investor’s capability to learn and realize the strategic benefits. Depending 

on the level of exploration and uncertainty faced, lower or higher resource commitment will occur. 

Through an inductive study Baldi et al. (2015) also confirmed the existence of an interplay 

between risk taking and learning propensity. A more diversified portfolio of ventures concentrated 
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on incremental innovations will create less learning benefits than a diversified portfolio of 

breakthrough innovations but will also incorporate little risk. A concentrated portfolio of 

breakthrough innovations incorporates the highest risk for the investor, but also the highest 

learning propensities. A concentrated portfolio focused on incremental innovations shall create 

less risk but also less learning benefits for the investor. The potential of the firm to overcome this 

risk vs. learning balance affects the firm’s Tobin’s Q (Yang, Narayanan & De Carolis, 2014). 

Firms investing in a diversified portfolio lower the financial risk of the investments. The option 

value, however, is derived from the growth expectations or the realization of the strategic benefits. 

The management of a diversified portfolio is less efficient and makes selection of ventures more 

complex, therefore diversification negatively affects the option value. A curvilinear relationship 

between diversification and portfolio value is defined. Therefore, they conclude, a company 

should find the balance between exploration and exploitation in its CVC portfolio to not affect its 

Tobin’s Q with its CVC activities. Interesting is that R&D intensity, CVC program age, CVC 

portfolio size, nor CVC relatedness affect this relation (Yang, Narayanan & De Carolis, 2014). 

 

In the context of high uncertainty that surrounds venture technology companies, real options 

theory brings a clear and logic understanding of why companies prefer CVC on other ‘alliance’ 

tools that require more commitment or are irreversible. The openness to fill in the ‘growth 

opportunity’ included in the model makes the real options theory a very attractive perspective. 

Applying the ‘growth-through-learning’ approach, authors adopting the real options theory in their 

CVC studies have brought an important nuance to the debate on CVC investments and 

organizational learning. Merely focusing on the innovation performance intentions, the costs of 

commitment have been ignored in many studies. The use of real options theory and further analysis 

of how costs and benefits are intertwined, and influence CVC investments decisions can create 

promising research questions to further our understanding on the issue. 

 
 

 

2.2.3. NETWORK THEORY 

 

Main stream research on CVC investments gives the impression that there exists an isolated dyadic 

relationship between the established firm, as corporate investor, and the venture entrepreneur. In 

fact, those two actors make part of a much bigger venture capital scene formed by numerous 
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information networks of investors and entrepreneurs. Firms outside the network can use CVC as a 

tool to get access to the social networks that construct and carry knowledge on emerging 

technologies: “you are buying yourself access” (Keil et al., 2008: 1483). Corporate investors 

become embedded in the network of their portfolio firms and as ‘knowledge brokers’ (Keil et al., 

2008) they transfer information and knowledge from the entrepreneur to inside their firm. CVC 

managers explore new opportunities and are referred to as ‘structural holes’ (Keil et al., 2008). 

Besides exploring and integrating technologies and market trends, CVC managers’ network also 

provide information on competitors’ actions and interpret those to reorganize the existing set of 

capabilities of the established firm. It is the CVC unit’s task to interpret the changing market 

context and make the established firm aware of technological changes. To get to this valuable 

information, just being part of the network nor interaction with entrepreneurs is enough. The more 

heterophilous the venture network the corporate investor makes part of and the more central its 

position in this network, the more valuable information the firm will receive (Maula et al., 2013). 

Homophilous network structures tend to pass the same or similar information and will not be able 

to detect ‘disruptive’ technologies. Heterophilous groups of investors tend to receive different 

information and catch knowledge on emerging technologies the corporate investor should be aware 

of. The central position in the network guarantees contact with other principal investors with a 

broad waiver of information.  

 

Following the network approach, being part of the network and preferably occupying a central 

position is essential to get access to the right information. Therefore, Keil et al. (2010) analyzed 

how CVC investors succeeded to acquire a central network position seemingly easy, considering 

the rigid structure of those venture networks. The availability of unique resources made of 

corporate investors highly attractive syndication partners, allowing them to overcome the 

networks’ entry barriers. Some corporate ventures have succeeded in achieving and maintaining a 

very central role in the venture financing scene of their respective industries (e.g. Intel Ventures 

and Google Ventures). Only a couple of papers have used the network approach for the study of 

corporate venture capital activities. Stepping away from the dyadic approach of CVC investments, 

which only in theory exists, and accounting for the venture network and its impact on CVC 

activities implies significant progress for a better comprehension of this phenomenon. The 

influence and role of the network and its players are practically unexplored terrain in the context 

of CVC activities. 
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2.2.4. AN ALTERNATIVE APPROACH: CVC AND PRO-ACTIVE STRATEGIC 

BEHAVIOR 
 

Pro-active strategic behavioral theory can be an alternative explanation for the use of corporate 

venture capital. Through this approach, strategic behavior guides the actions and positioning of 

the firm in the market. The selection of investment partner is made based on competitive 

positioning vis-à-vis rivals or potential threats from new technologies. This perspective predicts 

that the portfolio of ventures will be composed in a way that it improves the competitive position 

of the corporate investors, not only in the actual context but also predicting future changes. 

 

Strategic behavioral theory has been present in the research on CVC, but mainly in its reactive 

mode. Applying organizational learning theory, for example, authors have repeatedly posed that 

learning is needed to create a corporate response when change occurs. In this view, established 

firms are vulnerable to technology changes promoted by new enterprises. Evolutionary theorists 

recognized however, that firms can demonstrate pro-active strategic behavior trying to shape 

future markets and technological changes to their competitive advantage (Christensen & Bower, 

1996; Christensen, 1997; Nelson & Winter, 1982; Schumpeter, 1950; Tushman & Anderson, 

1986). This pro-active behavior has received scant attention in strategy research, and consequently 

in research on CVC. 

 

Sporadically, while discussing learning or other issues concerning CVC, the pro-active strategic 

intentions of corporate investors are mentioned, without any further investigation, however. One 

example we find in Katila et al. ‘s (2008: 299) paper: “Corporations are not just buying a piece of 

the new firm in a financial transaction but, rather, are exchanging their own resources for access 

to promising new technologies that may speed their own technology development, provide 

information on possible acquisitions, and even block new products that might compete with their 

own”. Another example: “Incumbents can use their CVC investments to delay or even thwart new 

ventures efforts to develop and introduce new technologies that are viewed as threats to their 

market positions or as changing the rules of competition” (Zahra & Allen, 2007: 393). 

 

A pro-active investment policy to prevent, instead of to overcome, market uncertainty is the main 

principle of the pro-active strategic behavioral approach of CVC investments. Although the 

citations before give an ‘entry-deterring’ view of this strategy, where established firms try to 
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prevent the entrance of new technologies in the market, a more positive approach of the strategy 

is also plausible. Contrary to blocking or delaying the introduction of new technologies or 

products, established firms could enhance the introduction and diffusion of those technologies that 

are of their special interest. It could be (1) technologies that enable additional demands for the 

investing firm’s products, or (2) technologies that create a competitive advantage in any other way 

for the corporate investor. 

 

The enhancement of innovation in the technology branches established firms have interest in might 

happen in two ways. First, through the selection of technologies to invest in, corporate investors 

make clear where their interests are and what technologies they will support. As discussed more 

in detail below, in certain cases the support of a corporate investor is more desirable than of mere 

financial investors. Inventors will be attracted to orient their technologies towards those branches 

where corporate investors are active. Second, corporate investors give credibility to the 

technologies and ventures invested in (Park & Steensma, 2012) and might alert competitors on the 

value given to this technology by the investor. Increased credibility and interest from the market 

will positively affect the acceptance of the new technology developed by the venture entrepreneur. 

Therefore, inventors will be attracted to those branches of technology where corporate investors 

are active, attracted by the better sales figures of CVC-backed enterprises. As such, by attracting 

inventors to those technologies the established firm is interested in, the established firm influences 

the future directions of innovation in the market, positively affecting the pace of innovation of 

those branches compared to non-CVC backed branches. 

 

Though this area has not been investigated, we expect that the choice of partners will be very 

different than predicted by organizational learning theories. The latter shall propose partners with 

complementary assets or assets that provide capabilities attending to already occurring changes. 

The pro-active strategic approach presents partners that form a potential threat to the products or 

technologies under development inside the established firm, or partners developing technologies 

that can create a competitive advantage for the established firm in the future. Thus, the motives to 

invest in venture entrepreneurs and the selection of partners are structurally different depending of 

the analytical approach adopted in the research design. 
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Because a theory can only be validated through empirical testing, we present hypotheses and test 

these in the next chapter (Chapter 3). As will be explained further on, our focus lays on the 

influence of corporate investors on the direction and pace of innovation in the market.  

 
 

 

2.3. EMPIRICAL STUDIES ON CVC 
 

In this section we discuss the main topics in empirical studies on corporate venture capital 

activities. It is not our intention to give an exhaustive overview of all empirical studies performed 

in this area, but rather to give the reader an extensive overview of the state of art of academic 

research on this topic. We focus on studies examining the strategic importance of CVC for the 

corporate investor. In this regard, studies on CVC program structure (e.g. Souitaris et al., 2012), 

diffusion of CVC programmes (Gaba & Meyer, 2008) payment incentives for CVC managers (e.g. 

Dushnitsky & Shapira, 2010; Gompers & Lerner, 2000), the role of manager’s experience in risk 

taking practices (e.g. Dokko & Gaba, 2012), as well studies measuring effects of CVC for the 

entrepreneurial firm (e.g. Wang & Wan, 2013) are not discussed in what follows. Also, papers 

employing a purely financial perspective on CVC are not included in this review. 

 
 
 

2.3.1. DRIVERS 
 

What drives companies to engage in corporate venture capital activities? A question that has 

inspired a lot of research. Where there exists a generally agreed assumption regarding the objective 

of CVC investments –acquiring knowledge-, it is less clear why some companies undertake this 

type of investments and others not. CVC investments are an alternative mode of external 

knowledge acquisition, like alliances, acquisitions, or joint-ventures (Schildt et al., 2005; Tong & 

Li, 2011). Therefore, many authors have tried to find out what industry or firm characteristics 

make a firm set up a CVC unit and invest in venture technologies when other governance modes 

to acquire external knowledge are available. One of the most cited works in this regard is the cross-

sectional study of Dushnitsky & Lenox (2005) on the drivers of CVC from the corporate investor’s 

perspective. Although they claim to investigate ‘the conditions under which firms are likely to 

pursue equity investments in new ventures as a way to source innovative ideas’ on industry level, 

they actually look where companies are likely to place their CVC investments instead of what 

drives them to make these investments. It can be argued however, that the factors defined as 
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attracting investments in an industry may also be the drivers for these investments of firms of those 

industries. Making this analogy, however, implies that we assume that firms invest in the industries 

they operate. It must be remembered, however, that one of the recognized objectives of CVC 

investments is the exploration of new markets (Maula, 2007), but this does not necessarily imply 

new industries. Considering this, we note that technological dynamism, weak intellectual property 

protection, and complementary distribution capability are market characteristics inclining 

companies to invest in venture technologies (Dushnitsky & Lenox, 2005). Basu et al. (2011) and 

Sahaym et al. (2009) also found positive statistically significant impact of technological dynamism 

on the presence of CVC activities in an industry. Industries characterized by frequent disruptive 

changes create uncertainty regarding the future. CVC investments allow the company to stay 

aware of (potential) market changes and opportunities. By staying engaged with the innovation 

frontier of the market, companies have a window on emerging technologies. A CVC portfolio of 

multiple technologies provides more opportunities for learning and spreads the risk of exploration 

activities. In a stable technology climate, the need for external venturing to prepare for change is 

less present. 

 

More controversy surrounds the finding on the positive correlation between weak intellectual 

property rights protection and CVC investments. Because corporate investors seek to learn from 

their venture portfolio, access to the venture’s technologies is required. Consequently, highly 

protected technologies can inhibit the investor to get access to what is of its interest. In addition, 

intellectual property protection can prevent the corporate investor that acquires information and 

knowledge on a new technology from reproducing it internally and take advantage on the venture 

entrepreneur. Basu et al. (2011) confirm that easy appropriability of 
 
knowledge stimulates CVC deals in an industry but argue that weaker intellectual property 

protection allows for increased knowledge spillovers, on their turn increasing technology 

opportunities and the rate of technology change. Also, strong protection of knowledge will deter 

CVC investments because corporate investors will not have the opportunity to develop new 

resources using the venture’s technology (Basu et al., 2011). The positive correlation between 

weak intellectual property protection and CVC investments antagonizes what is argued and 

empirically confirmed by Katila et al. (2008) and Dushinitsky & Shaver (2009). Analyzing the 

venture entrepreneur’s interests in engaging with a corporate investor both studies’ empirical 

research outcomes confirm that a venture entrepreneur is more likely to close a deal with a 
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corporate investor in industries with strong protection of intellectual property. We note a clear 

contradiction between the research results depending on the perspective used for the study of this 

issue, the investor or the investee. It should be further investigated why the studies seeking drivers 

from the corporate investor’s angle promote weak property rights protection as there are also 

arguments in favor of strong protection from their side. In case of weak intellectual property rights 

protection, the chances that the competitive advantage created through the CVC investment will 

be expropriated by imitating competitors are high (Basu et al., 2011). In addition, the negative 

coefficient of Dushnitsky & Lenox’s (2005) OLS-regression is very small (-0.03; p< 0.001), and 

actually refers to the attractiveness of an industry to receive CVC investments. The outcome for 

appropriability regime in Basu et al.’s longitudinal study is only marginally significant (p<0.1) 

(Basu et al., 2011). Therefore, we consider Katila et al. (2008) and Dushnitsky & Shaver’s (2009) 

results as more convincing, but their research specificities are not of the type that we can discard 

other results. Dushnitsky & Shaver (2009), for example, study the effect of intellectual property 

protection on deals where corporate investor and venture entrepreneur make part of the same 

industry. The effect of intellectual property protection in case of intra-industry investments has not 

been analyzed in their study. 

 

Besides technology dynamism and weak intellectual property rights, Dushnitsky & Lenox (2005) 

identify the need for special complementary assets as driver for CVC activities (Basu et al., 2011; 

Dushnitsky & Lenox 2005; Katila et al., 2008). Dushnitsky & Lenox (2005) specify 

complementary distribution capability, Basu et al. (2001) marketing and technology resources. 

Other factors identified as positively affecting the number of CVC deals on industry level are R&D 

investments and industry munificence (Sahaym et al., 2009), as well as competition intensity (Basu 

et al., 2011). R&D investments are necessary to develop absorptive capacity. Without absorptive 

capacity a company will not be able to interpret and integrate the knowledge acquired through its 

CVC investments. This interpretation and integration are required for the competitive advantage 

to realize (Keil et al., 2008). As such, increased R&D should lead to increased absorptive capacity 

and consequently incentivize companies to undertake CVC investments to generate competitive 

advantage. This argument confirms that CVC and R&D are complementary parts of a company’s 

innovation strategy. 
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On firm level, besides absorptive capacity, a firm’s cash flow and diversity of former investments 

incline a company’s engagement in CVC activities (Basu et al., 2011; Dushnitsky & Lenox, 2005). 

Also, firm alliances initially reinforce the number of CVC investments. Closing new alliances 

firms might be seeking for new opportunities, but a firm’s alliance may also turn it a more 

interesting CVC partner. Increasing the number of alliances makes it difficult to coop with a bigger 

venture portfolio because a firm’s resources to do so are limited. Dushnitsky & Lavie (2010) found 

that after an initial increase of CVC investments, the number of investments diminishes as the 

firms gets more alliance partners. The preference for alliances originates in the more intensive 

interaction within alliances compared to CVC investments. In addition, the positive interaction 

between alliances and CVC investments is negatively affected by former CVC experiences and 

internal resource stocks of the firm (Dushnitsky & Lavie, 2010). 

 

That studies on drivers of CVC are inspired by the idea that CVC is a governance mode to acquire 

external knowledge is clearly confirmed by Tong & Li’s study (2011) comparing acquisitions and 

CVC investments. Analyzing what influences a firm to prefer CVC over the acquisition of a 

venture, these authors find a positive correlation between market uncertainty and CVC 

investments. This relation is positively moderated by the irreversibility of the deal, and negatively 

affected by the growth opportunities surrounding the technology and competition in the market 

(Tong & Li, 2011). Tong & Li’s comparative exercise also confirms the general acceptation of the 

profit-maximizing view of the firm in CVC research. Companies seek external knowledge to gain 

competitive advantage and survive market changes. A company will only undertake CVC 

investments if it expects the innovation output of those investments to be higher than of internal 

R&D activities (Dushnitsky & Lenox, 2005) or any other governance mode for the acquisition of 

external knowledge. As such, uncertainty requires the small investments and flexibility only CVC 

investments can offer.  

 

Gaba & Bhattacharya (2012) also assume learning objectives in their study on drivers of CVC 

activities, but reject the notion of firms as rational, profit-maximizing entities, by adopting a 

behavioral theory approach of the question why firms found and maintain CVC units. CVC, as 

part of a company’s innovation strategy, is considered as a risky decision directly related with the 

innovation performance of the firm. If this performance is above or below the company’s 

aspirations it is less likely that a CVC unit will be founded or maintained. Only when performance 
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and aspirations are aligned, the foundation of a CVC unit will be considered and once founded, its 

maintenance will not be threatened. When the innovation performance is above expectations, 

directors do not see a need for introduction of this high-risk activity. In case of disappointing 

outputs, directors can be reluctant to take risk and eventually worsen the situation, what concurs 

with the importance of available cash flow to undertake CVC investments (Dushnitsky & Lenox, 

2005). An overview of the drivers of CVC, identified on firm and industry level, can be found in 

Table 1. 

 
 

Table 1 Determinants of a firm’s decision to engage in CVC activities 

 

 

Research on what drives companies to set up a CVC unit to invest in venture entrepreneurs has 

gained limited attention of researchers. Maula (2007) already wrote that questions on the when 

and why of corporate venture capital investments remain with unsatisfying answers. And now, 12 

years later, we see that some work has been done in the field, but there still are competing 

explanations and we lack a satisfying understanding on the drivers of CVC activities. Principally 

the impact of intellectual property protection regimes should be cleared out as well as other factors 

that influence a firm’s decision to engage in this type of investments. We note, however, that the 

research on drivers of CVC is also dominated by the organizational learning theory. Authors 

analyze and seek those drivers linked with the learning objectives that companies are assumed to 
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have when partnering with venture entrepreneurs. As stated in the subsection on outcomes of CVC 

investments, many other factors can be of interest of the corporate investor. Therefore, a less biased 

mindset could help the research on corporate venture capital to identify other variables determining 

a company’s participation in the field of venture investments. 

 

Besides revisiting the theory dominating CVC research, more in-depth case studies will progress 

our understanding on what motivates firms to place investments in venture entrepreneurs. In 

general, extant research on this issue tends to formulate hypotheses deviated from theoretical 

assumptions, to test for the ‘likelihood of CVC to happen’. More substantive qualitative or survey-

based research can contribute to the progressive interpretation of drivers, minimizing researcher 

bias to find pre-intended results. 

 

2.3.2. CORPORATE INVESTORS: SHARKS OR VALUABLE PARTNERS? 

 

Corporate investors represent about 10% of venture capital available and injected more than US$ 

7 billion in venture technologies in 2013 (CB Insights). The importance and prominent role CVC 

investors play in the venture financing scene is undeniable (Dushnitsky & Lenox, 2005; Keil et 

al., 2010; Maula, 2007). At first sight, corporations seem to be splendid investment partners for a 

venture entrepreneur as they do not only bring financial resources but can add their expertise, 

infrastructure and sales channels to the deal. Because ventures often lack those resources it can be 

very attractive to build partnerships with those corporate investors. Katila et al.’s (2008) article 

“Swimming with Sharks: Technology Ventures, Defense Mechanisms and Corporate 

Relationships” demonstrated that tying up with established firms incorporates a potential 

misappropriation of resources and knowledge developed by the entrepreneur. This, because 

corporate investors mainly have strategic interests in the venture technology. As we discussed in 

the former section, in the context of CVC investments strategic interests are interpreted as the 

integration of the venture’s knowledge in the investor’s knowledge base. Katila et al. (2008) 

pointed to the fact that entrepreneurs are aware of these dangers and make conscious selection of 

their partners depending on their needs and market environment. The choice made by the venture 

is one based on finding the balance in the tension between the resource-based view of the firm (I 

need this tie to get access to additional resources) and the transaction cost theory (how can I protect 

myself against opportunistic behavior of my partner). Because the venture has virtually no 
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protection against the big corporation during their partnership, following Katila et al. (2008), a 

venture shall make the balance between risk and potential benefits before approving the investment 

of a corporate investor. Therefore, understanding the tension a venture faces when making the 

choice of partner and what circumstances are beneficial for corporate investors compared to e.g. a 

financial venture capitalist, are essential to understand market and investment dynamics. As 

Dushnitsky & Shaver (2009: 1059) state: “An interfirm relationship is formed only when both 

parties are willing to enter”. Comprehending what incentivizes venture entrepreneurs to engage 

with corporate investors will help those investors to make attractive offers or to diminish the 

tension projected. 

 

Interestingly, Katila et al. (2008) show that patent protection has no influence on the choice of 

investment partner. Even in situations where the market is considered as highly protective towards 

patented technologies, the possibility of maintaining trade secrets is considered more important. 

This is explained by the ease of ‘inventing around’ the patent or the inability to fight big 

corporations by small ventures. Trade secrets through non-disclosure clauses and employee 

transfer restrictions are seen as more efficient and the possibility to apply these defense 

mechanisms makes ventures more confident contracting with corporations. Another factor 

identified as defense mechanism is the use of timing. Letting corporations enter in later funding 

rounds makes it more difficult for those investors to influence the product and strategy. That CVC 

investments more likely realize under strong intellectual property regimes3 is confirmed by 

Dushnitsky & Shaver’s (2009) empirical study of US ventures receiving CVC funding from 

investors of the same industry between 1990 and 1999. The importance of knowledge protection 

must be balanced with the financial and complementary resource needs of the entrepreneur. When 

the entrepreneur has large needs, they tend to prefer corporate partners on financial ones. That this 

is a correct choice from the venture’s side is empirically confirmed by Park & Steensma (2012) 

who found that CVC funding is most beneficial for ventures that require specialized 

complementary assets. Those ventures backed by CVC investors demonstrated significantly higher 

exit rates than ventures supported by financial investors. Besides needs for complementary assets, 

CVC funding is also favorable in cases of higher uncertainty. 

                                                           
3 Measure based on the Carnegie Mellon Survey, including several protecting mechanisms besides patents – Cohen 

et al., 2001 
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Even in situations where CVC is considered most appropriate, the tension between resources and 

knowledge protection does not disappear after the deal is made. Maula et al. (2009) focus on how 

ventures manage the trade-off between openness and self-protection. Although their question is 

on how a venture can manage this relation, ‘complementarity of resources’ is presented as trigger 

of obstacles or incentives for knowledge sharing. ‘Complementarity of resources’, following 

Maula and colleagues (2009), is a variable that belongs to ante- and not post-investment 

management. Lack of complementarity of resources will result in more safeguards and less risk 

for misappropriation. More complementarity results in closer social interaction and more learning 

benefits for the venture (Maula et al., 2009), but most likely also for the corporate investor. 

Therefore, seeking a complementary partner seems to be essential to diminish safeguards and 

create a fruitful cooperation in the post-investment period. The importance of complementarity fits 

the finding of Katila et al. (2008) on entrepreneur’s preference for CVC investors in case of 

resource needs. In case the venture is in little need, the complementarity of resources of venture 

and corporation can be minimum what can cause restraints to share additional information from 

the venture’s side beforehand and also during the relation. Knowing this the corporate investor is 

aware of the risks of safeguards emerging during a partnership where it offers little complementary 

resources to the venture entrepreneur. 

 

Taken together, we observe that research on CVC perceives that the tension between corporate 

investor and venture as inherent to their relationship. We must be cognizant however, that this 

tension is focused on an information asymmetry the CVC investors tries to overcome in the 

disadvantage of the entrepreneur. To the detriment of the completeness of the debate, two aspects 

are absent: (1) the risk of misappropriation the CVC investor faces, (2) the fact that strategic 

benefits of the investor can be others than learning. Understanding in how far the corporation faces 

and fears risks of misappropriation and how this affects the creation and relation with the portfolio 

will further the comprehension and predictability of the phenomenon. Secondly, and this goes back 

to the lack of in-depth understanding of the objectives and drivers of CVC, considering other than 

learning benefits could nullify the tension assumed to be ever present. Finding common grounds 

and interests in the relation could shed new light on the relationship between venture entrepreneur 

and corporate investor. 
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2.3.3. OUTCOMES OF CVC INVESTMENTS 

 

Although Dushnitsky (2006) and Maula (2007) give a clear overview of the numerous potential 

benefits of CVC for the corporate investor, empirical testing has mainly focused on the correlation 

between this type of investments and innovation performance of the firm. Financial returns are 

generally considered of less importance for the corporate investor (a.o. Dushnitsky & Lenox, 

2005a; Katila et al., 2008; Siegel et al., 1988). Studies that examined other than learning outcomes 

are the work of Benson & Ziedonis (2009 & 2010), Keil et al. (2008), and Maula et al. (2013). 

Benson & Ziedonis (2010) analyzed the stock market’s reaction on acquisitions of 34 major CVC 

investors. They found a significantly negative reaction of the market towards the acquisition of 

VC-backed ventures. Comparing acquisitions of CVC-backed ventures, increased CVC intensity 

(CVC as percentage of internal R&D spending) is negatively correlated to performance, while to 

stability of the investment program positively affects the performance (which overall is negative; 

Benson & Ziedonis, 2009). The papers of Keil et al. (2008) and Maula et al. (2013) build on the 

idea that CVC serves as a radar for new technologies. CVC investments channel information from 

the innovation frontier to the corporate investor. The connections the corporate investor builds 

through its CVC activities, create awareness of the gaps in its present internal capability stock 

(Keil et al., 2008). The awareness of capability gaps is only achieved when the established firm 

acquires the tacit knowledge hidden in the venture entrepreneur’s network. Because of the difficult 

transfer of tacit knowledge, established firms must work together with venture entrepreneurs. It is 

this ‘disembodied experimentation’, occurring outside the borders of the established firm, that 

generates awareness of capability gaps for the corporate investor. Maula et al. (2013) build further 

on this same idea of CVC being a radar for technology discontinuities but focus on the connections 

with independent venture capitalists as trigger for awareness, instead of the ‘disembodied 

experimentation’ Keil et al. (2008) described. For Maula et al. (2013) the position the firm 

occupies in the investor’s network will make information about technology developments at the 

frontier available. The CVC unit transfers this information to the board of directors of the firm, 

who should take the appropriate steps to create a response towards these changes. Keil et al. (2008) 

consider the interaction with the venture entrepreneur as provider of information, Maula et al. 

(2013) point to the importance of co-investors and the position of the established firm in the 

investor’s network as prime channel for knowledge on upcoming technologies. Both, however, 

focus on the same outcome of CVC activities: awareness of the corporate investor, respective the 
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board of directors (Maula et al., 2013), of technology discontinuities. Awareness, necessary to be 

able to take decisions (Kaplan & Tripsas, 2008; Kaplan, 2008). The outcome measured here is the 

awareness of the corporate investor. What is not analyzed however, is how those firms react once 

aware of emerging technologies. Both papers seem to assume that the board of directors shall 

decide to build new capabilities to create a response on emerging technologies. In this context it 

is worth observing that companies make parallel investments in multiple technologies. Firms, and 

their board of directors, might become aware of several distinct new technologies, but how do they 

decide in which capabilities to invest? Many technologies compete to become the next ‘technology 

paradigm’ (Dosi, 1982). Does CVC help to orient their investments in the ‘right’ direction? 

Empirical research on these questions is needed to further our understanding on the potential 

benefits of CVC, as it can be argued now that the awareness of new technologies can create 

confusion and doubt in the board room. Dushnitsky (2006) also mentions the potential of board 

composition and structure of CVC programs to affect the investment portfolio and performance. 

 

Besides of the acquisition performance and awareness, little other outcomes have been empirically 

analyzed if not innovation performance of the corporate investor. In this regard, Dushnitsky & 

Lenox (2005a) did the pioneering work. Relating the amounts invested through venture capital 

deals with citation-weighted count of patents they conclude that there exists a positive linear 

relationship between the two variables. Separating the different sectors included in the general 

model, only two of the five sectors (Devices & Information) demonstrate a statistically significant 

effect on innovation performance. Those sectors where the effect of CVC on innovation 

performance was not significant also demonstrated strong IP rights, what explains the crippled 

learning (Dushnitsky & Lenox, 2005a). A different approach to study the relation between venture 

investments and corporate investor’s learning has been used by Wadhwa & Kotha (2006). Instead 

of using the nominal value of investments as independent variable, the number of distinct 

investments is used. Also, the normal count of annual successful patent applications serves as 

proxy for innovation performance, compared to Dushnitsky & Lenox’s weighted count. In case of 

low involvement an inverted U-curve indicates that there exists a limited number of CVC 

investments where the learning experience is maximized. In case of high involvement with the 

portfolio firms, this curve is mirrored. When there is a policy of high involvement with the ventures 

invested in, the initial learning experience will be less due to high efforts put in these new relations. 

But later on, the learning experience increases because of better management of these investments 
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(Wadhwa & Kotha, 2006). Using the same regression model (negative binomial models with fixed 

and random effects) Dushnitsky & Lenox (2005a) and Wadwha & Kotha (2006) come to very 

different outcomes. Different databases and measures can have contributed to these contradictions, 

but further study on this issue is surely required. Schildt et al. (2005) made an interesting 

contribution in the discussion of learning outcomes as well. In a comparative study on tools for 

external knowledge acquisition it is found that CVC is less efficient than acquisitions and joint 

ventures. What brings more nuance to the debate of organizational learning, however, is that this 

study counts for the patents of the established firm citing patents of portfolio firms. The first group 

of studies cited (a.o. Dushnitsky & Lenox, 2005a; Wadhwa & Kotha, 2006) measure for general 

innovation performance, the latter study (Schildt et al., 2005) sought for direct learning from the 

venture technology (explorative learning) and cannot find a statistically significant relationship. 

Technology relatedness of the partners improves the learning experience, claiming a exploitative 

learning experience. Lee, Kim & Jang (2015) also measured the direct learning experience, using 

patent citations of the venture by the established firm as dependent variable. Replicating the study 

of Wadhwa & Kotha (2006) with this different count variable they find similar results. An inverted 

u-curve represents the relation between CVC investments and innovation performance. The 

moderators in these studies give dissimilar results, however. Wadhwa & Kotha (2006) find 

involvement of the established firm as affecting the relation between CVC and innovation output. 

The ties, or involvement, between the partners, as measured by Lee, Kim & Jang (2015) does not 

seem to affect the CVC-innovation correlation. Knowledge diversity is considered an insignificant 

moderator by Wadhwa & Kotha (2006). Lee, Kim & Jang’s (2015) regression results in a less 

accentuated curve in case of high knowledge diversity, compared to moderated or low diversity. 

The discrepancies between these research results of the original and replicating study should be 

investigated and explained. 

 

Using a similar dataset (same industry –telecommunications industry; same time period 1989-1999 

(Wadhwa & Kotha, 2006) and 1989-2000 (Wadhwa et al., 2015)), diversity was again introduced 

to the CVC-innovation performance correlation, but this time as the diversity of the investment 

portfolio. Because firms make parallel multiple investments it is plausible that interfirm 

relationships complement or conflict with each other. Portfolio diversity initially has a positive 

effect on innovation performance, to decrease when the maximum number of diversified 
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investments is achieved (Wadhwa et al., 2015). Therefore, not only the number of investments 

affects the learning outcomes, also the diversity rate of this portfolio will influence the sequent 

innovation performance of the established firm. Diversity of portfolio has also been related to a 

company’s Tobin Q (Yang, Narayanan & De Carolis, 2014). 

 

In addition to the direct learning benefits discussed before, also indirect learning from CVC 

investments has been hailed (Yang, Narayanan & Zahra, 2009). Experience intensity, experience 

diversity, and acquisitive experience are recognized as enabling the selection capability and 

valuation capability of a firm (Yang, Narayanan & Zahra, 2009). Through repeated investing under 

different conditions and circumstances, and with the ability to interpret, integrate, and transfer this 

experience within the firm, the firm will develop its capability to select ventures posing low 

financial risk (selection capability) and delivering high strategic returns (valuation capability). 

Project uncertainty, however, diminishes the positive effect of these accumulated experiences. 

High levels of uncertainty can nullify the acquired capabilities. 

 

The before presented outcomes all occur on firm level. Surprisingly, there are no studies on the 

effects of CVC investments on industry level. Reference study to claim innovation improving 

effects of CVC is the research of Kortum & Lerner (2000), analyzing the contribution of venture 

capital on innovation. They find that the presence of venture capital activity in an industry 

upgrades the innovation output up to three times compared to industries with only traditional R&D 

investments. 

 

Although the research on outcomes of CVC on firm level is advanced compared to other areas of 

study on this phenomenon, the incongruences of measures and results as well as the remaining 

gaps in the field are remarkable. More diverse outcomes should be studied, and more critical stand 

should be taken. Despite the contradicting outcomes on innovation performance and the rather 

limited number of studies on this issue, authors continuously assumed that CVC investments 

enhance the corporate investor’s innovation output. Therefore, it is surprising that there has been 

done little effort in demonstrating the explorative or exploitative character of these investments, 

nor to understand how the integration of knowledge happens in the context of corporate venture 

capital investments. As is highlighted in several studies (a.o. Dushnitsky & Shaver, 2009; Katila 

et al., 2008; Maula et al., 2009), entrepreneurs are reluctant to share information with their 

corporate investors. In addition, corporate investors usually obtain a minority stake in the venture. 
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Other investing partners are present and most likely influence the transfer of knowledge between 

the venture entrepreneur and established firm. Including third parties in the research on the relation 

between venture and corporate investor is required to have a correct and more complete 

understanding of the phenomenon. Therefore, it is first and for most needed that more potential 

outcomes are identified and together with innovation performance cautiously analyzed. It should 

also be verified if the learning experience increases with experience of the CVC unit because Yang, 

Narayanan & De Carolis (2014) make the claim that better integration of external knowledge 

comes through former experiences. Firms develop valuation capability (Yang, Narayanan & 

Zahra, 2009), but do they also develop integration capabilities? 

 

A last remark in this context is that also industry differences deserve attention of researchers 

studying CVC investments. Remembering the differences in industries with weak and strong IP 

protection, it should be clarified if companies in those different sectors create different outcomes 

or different learning processes. Table 2 gives an overview of the outcomes of CVC investments 

for the corporate investor. 

 

 

Table 2 Outcomes of CVC found to be statistically significant  
 
OUTCOMES CVC - firm level   
 Dependent variable moderators  

 Acquisition performance CVC intensity [CVC/R&D] (-) Benson & Ziedonis (2009) 

  Absorptive capacity (+) Benson & Ziedonis (2009) 

    

 Attention/Awareness (+)  Keil et al. (2008); Maula et al. (2013) 

  Knowledge brokering roles (+) Keil et al. (2008) 

  Internalization impediments (-) Keil et al. (2008) 

    

 CVC capabilities (+) Project uncertainty (-) Yang, Narayanan & Zahra (2009) 

    

 Innovation performance (+) IP-protection (-) Dushnitsky & Lenox (2005a) 

  Absorptive capacity (+) Dushnitsky & Lenox (2005a) 

    

 Innovation performance (ᴖ) Involvement (+) Wadhwa & Kotha (2006); Lee, Kim & Jang (2015) 

  Knowledge diversity (+) Lee, Kim & Jang (2015) 

    

 Innovation performance (inconclusive)  Schildt et al. (2005)  
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2.4. CONCLUSION 

 

This critical overview of the theoretical frameworks and empirical exercises in the field of 

corporate venture capital investments research makes clear that organizational theory dominates. 

This dominance can be explained in two ways. Authors may have too easily interpreted the 

‘strategic objectives’ identified in pioneering studies on motives of CVC and assumed learning 

intentions of the established firm without substantive foundation. Once this ‘learning paradigm’ 

became established, it only received few critiques (e.g. Maula et al., 2013). Another explanation 

for the advanced testing of learning effects of corporate venture capital investments can be the ease 

of acquiring data on innovation, generally measured as patent counts. Strategic objectives or option 

policies require micro-analytic details that are not always readily available. Because of the 

unconsolidated findings on the effect of CVC investments on learning for the established firm, a 

more advanced understanding of the drivers, objectives, and interaction between the partners is 

necessary. Without denying that learning intentions and effects can be present, the main benefit of 

CVC investments for the corporate investor can lay elsewhere (Maula et al., 2013). More profound 

reasons for CVC can be obscured by a too strong focus on one theoretical explanation, at the cost 

of a more thorough comprehension of the phenomenon. Therefore, we proposed an alternative 

approach to the organizational learning theory.  

 

The pro-active strategic behavior perspective on CVC is derived from evolutionary economists’ 

position towards market uncertainty. The pro-active strategies of firms have mainly been ignored 

in strategy research, and in CVC research in special. Organizational learning theory matches the 

reactive approach of firms towards emerging technological changes. It is our position that firms 

also invest in venture technologies to control the innovation in the market they operate. Through 

the selection of technologies and the positive effect CVC-backing has on the market for ideas, 

CVC investments enhance innovations in those branches of technology that are of the corporate 

investor’s interest. It is expected that this theory, together with the hypotheses derived thereof, will 

lead to very different research questions and contextual factors than we have seen until today. It 

must be highlighted already here however, that is particularly difficult to “proof” the intentional 

character of CVC investments on the market for ideas. Therefore, in the following empirical 

research we focus on the relationship between CVC investments and the market for ideas in a 
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technological field, without claiming that this effect is intentionally caused by the corporate 

investor(s). 

 

Besides of the presentation of a new theoretical approach towards CVC investments, we also 

evaluated the empirical papers on this phenomenon. In this regard, it is surprising how similar our 

suggestions for improvement and future research are with those of Dushnitsky (2006) and Maula 

(2007), despite those pieces being 10 years old. 

 

First and foremost, an in-depth study of corporate venture capital practices is needed. An analysis 

of how CVC functions, is governed, and how performance is measured and adjusted will allow to 

understand the relations of the CVC unit with the core company as well as with its venture 

portfolio. A clear description of CVC in all its aspects and how those aspects interact will provide 

for a further understanding and allow for the accumulation of knowledge about corporate venture 

capital. Linked herewith, a better understanding of the antecedents of CVC can bring new insights 

on the role of CVC investments in the overall company strategy. Dushnitsky (2006) also points to 

the importance of analysis of composition of CVC units in order to explain differences in program 

objectives, structure, and performance. To our knowledge, such exercise has not been undertaken 

until today. Another area where more research is required is the interaction between the corporate 

investor and other investors (financial, other corporate investors, as well as individual investors). 

There is little understanding on the interaction the different investors have on each other, and on 

the venture technology. Initial work has been done by Maula et al. (2013) demonstrating the 

importance of heterophilous connections with financial investors, for the corporate investor to 

receive diversified information on emerging technologies. To our opinion, joint syndication 

practices and their effects has not received substantial attention from academic researchers. 

 

Research on CVC has mainly focused on micro-level drivers and outcomes, with some exceptions 

(e.g. Dushnitsky & Lenox, 2005 found that IP-regime had a significant impact on the presence of 

CVC activities in the market). The impact of macro level factors on CVC decisions or outcomes 

is almost unknown. Kortum & Lerner (2000) identified positive outcomes on innovation rates in 

markets were VCs were active, we do not know if CVC activities enhance innovation in the market 

and how this happens. The effect of institutional changes or changes in legal regimes have received 

scant attention. Shareholders protection acts, financial incentives for investments, board 
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responsibilities or restrictions, as well as tax regulations are likely to influence CVC activities, but 

have not been investigated. 

 

The understanding of both micro and macro level variables influencing the decision to engage in 

CVC activities, and with what objectives are essential to be able to explain and predict the 

corporate venture capital market in its different aspects. 

 

Although it must be clear for the reader who makes a comparison between this review and the 

reviews of Dushnitsky (2006) and Maula (2007) that studies have advanced our knowledge on the 

phenomenon of corporate venture capital investments, many gaps remain. As stated in the 

introduction of this paper: to be able to further our understanding, it shall be necessary to do a step 

back. Using case-studies examining CVC in its different aspects and the complex relations they 

present shall be needed to avoid a further fragmentation of the field, providing isolated empirical 

results. To promote constructive and cumulative knowledge about CVC, the development of a 

detailed understanding of CVC practices and their metrics should be upfront on the research 

agenda in this field. 
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CHAPTER 3 

 

THE EFFECT OF CORPORATE VENTURE CAPITAL INVESTMENTS ON THE 

MARKET FOR IDEAS 

 

In the forgoing chapter we already extensively discussed how the premise that CVC investments 

are part of the corporate investor’s knowledge sourcing portfolio resulted in multiple studies on 

the effects of CVC investments on the investing firm’s innovation performance (a.o. Basu et al., 

2011; Dushnitsky & Lenox, 2005; Gaba & Meyer, 2008; Wadhwa & Kotha, 2006; Wadhwa et al., 

2016). Other extant research analyzed the relationship between CVC investments and acquisitions 

(Benson & Ziedonis, 2009 & 2010; Tong & Li, 2011) or firm value (Yang et al., 2014). We also 

referred to Maula et al.’s (2013) research that demonstrated how the connections created through 

CVC activities might help in the timely awareness of the corporate investor’s management team 

about technology discontinuities. In addition, researchers approaching CVC from the perspective 

of the entrepreneur concluded that CVC backed entrepreneurs tend to be more successful (Baldi 

et al., 2015; Park & Steensma, 2012; Sahaym et al., 2009), but must be aware of the dangers 

embedded in this type of financing (Hellman, 2002; Katila et al., 2008; Pahnke et al., 2015). These 

dangers are defined as misappropriation of the knowledge acquired from the venture either with 

the eye on integration in the own R&D activities (Colombo & Shafi, 2016; Dushnitsky & Shaver, 

2009; Hellman, 2002; Katila et al., 2008) or to transfer to the ‘favorite’ venture in the portfolio 

(Pahnke et al., 2015).   

From our theoretical review of the CVC literature in the foregoing chapter we concluded that 

despite the progress in our understanding of the antecedents and consequences of CVC investments 

for either the corporate investor or venture entrepreneur, much less is known about the effects of 

CVC investments beyond the parties involved. We proposed that CVC investments could have 

another role than learning tool in the innovation strategy of the corporate investor. The corporate 

investor might have an interest in designing the technology landscape pro-actively instead of 

adapting to it. Because the intentional character of investments is much more difficult to observe 

than the actual effects CVC investments have on their environment we want to focus in this 

empirical study on the latter. Therefore, we examine in this empirical study the influence of CVC 
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investments on the market for ideas. The “market for ideas” is defined as the set of creations or 

technological inventions available for commercialization (Gans & Stern, 2003; Chatterji & 

Fabrizio, 2016). 

Analyzing this effect is relevant to a comprehensive understanding of the dynamics of CVC 

activities and their influence on the design of the technological landscape. CVC investments may 

foster the attractiveness and elevate R&D in the technological field the CVC-backed entrepreneur 

operates, because these investments are a positive signal towards the viability and potential of the 

technology underlying the CVC-backed entrepreneur’s activities (Pontikes & Barnett, 2017; Stuart 

et al., 1999). CVC investments may also have the opposite impact, however. Investments by a 

corporate investor in a technological field suggests that it is very likely that this firm becomes an 

active player in this field (Dushnitsky & Lenox, 2005; Wadhwa & Kotha, 2006). The forecast of 

direct competition with an established firm reduces the attractiveness of this technology field for 

venture entrepreneurs (Santos & Eisenhardt, 2009). Corporate entrepreneurship in these areas may 

be deflected when advanced technological knowledge of the investing established firm is 

presumed (Polidoro, 2013).  

 

To address this conceptual tension, this study analyses the effect of CVC investments on the market 

for ideas in the targeted technology fields. In order to understand the post-investment dynamics in 

the market for ideas, we first try to elucidate the apparent contradictory signal sent by corporate 

investors when they place an investment. We argue that initial CVC investments in a technology 

mitigate the technological uncertainty surrounding this technological field, whereas follow-up 

investments affect the appraisal of the economic payoffs of inventing in this field. In line with the 

real options theory approach of CVC investments, we pose that initial investments are exploratory 

in nature (Tong & Li, 2011; Van de Vrande, 2013) and allow firms to leverage potential future 

positive outcomes (Trigeorgis & Reuer, 2017). Initial CVC investments of established firms –

considered knowledgeable actors in the market- shall be interpreted as an indicator for the 

soundness of the technology. Hence, these investments favor entrance of new inventors in the 

technological fields where they occur. In turn, the increasing number of inventors in a field 

enhances the innovative activity in that technological field. Challenging the main assumption made 

in studies conceptualizing CVC as knowledge sourcing tool, we contradict the idea that corporate 
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investors immediately transfer knowledge from the venture with the intention to further exploit 

this technology internally. The likelihood of transfer increases when more investments are made, 

simultaneously increasing the probability that the corporate investor becomes an active player in 

that field. This predicts an unfavorable competitive environment for new enterprises 

(Swaminathan, 1996) and corporate investors with less advanced knowledge. Therefore, we argue 

that the accumulation of CVC investments in a technological field constrains the market for ideas 

in that field. Probing further on the relation between CVC investments and the market for ideas, 

we also look to the impact of the presence of multiple investors in the technological field on the 

relation between CVC investments and the market for ideas.   

 

3.1. THEORY DEVELOPMENT & HYPOTHESES 

 

The evolution of the technological landscape is influenced by both exogenous and endogenous 

factors (Schmookler, 1966; Tushman & Anderson, 1986).  Schumpeter’s (1934), ‘creative 

destruction’ is an exogenous event as it refers to innovations created independent from market 

dynamics. An example of such a spontaneous innovation is penicillin, that changed the patterns of 

technology evolution in the pharma industry (Tushman & Anderson, 1986). Further, governmental 

regulation (Ashford et al., 1985) and criminal lawsuits (Chatterji & Fabrizio, 2016) are exogenous 

events that affect the direction of the market for ideas. Although exogenous events occasionally 

happen, the patterns of technological change are most often the consequence of responses to social 

and economic forces of the environment (Rosenberg, 1982). For example, Polidoro (2013) 

demonstrates how the reputation of a firm (in case, certifications) pioneering a new technology 

influences a rival’s decision to follow into a new technology field. In the same line, venture and 

corporate firms orient their innovative activity in response to strategic actions of their competitors.  

Pacheco-de-Almeida and Zemsky (2012), and Polidoro and Toh (2011) demonstrated empirically 

how innovative activity looking for substitutive technologies is discouraged by strategic sharing 

of intellectual property (Pacheco-de-Almeida & Zemsky, 2012) or a gentle position towards 

imitative behavior (Polidoro & Toh, 2011). Recently, the demand-side of the economic spectrum 

has also been recognized as endogenous force that drives the direction of the market for ideas 

(Adner & Levinthal, 2001; Priem et al., 2012). 
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Where the effect of commercialized technological change -either introduced by corporate or 

venture entrepreneurs- on a competitor’s innovation strategy has broadly been researched (e.g. 

Christensen & Bower, 1997; Tripsas, 1997), much less is known about how investments in the 

development of new, emerging technologies affect the direction of the market for ideas. CVC 

investments are investments that fund emerging technologies developed by venture entrepreneurs, 

whereof the technological and economic soundness is yet to be established. Considering that these 

investments happen in a context of technological uncertainty (Van de Vrande, 2013), the literature 

on decision-making and innovation strategy under uncertainty might bring us some guidance on 

pos-investment dynamics in the market for ideas. This stream of literature has shown that in a 

rapidly changing and uncertain technology environment where different technologies try to 

become the next paradigm, corporate as well as venture entrepreneurs are looking to direct their 

resources and talent to technological fields that promise to be profitable (Argyres & Mostafa, 2016; 

Kapoor & Furr, 2015; Priem et al., 2012). During this process, embedded in uncertainty, the 

surrounding context signals opportunities to those seeking promising markets (Priem et al., 2012; 

Schmookler, 1966). Thus, for new knowledge, whereof the attributes are not yet totally observable, 

approval by highly capable actors allows stakeholders to draw inferences on the quality and 

potential of these attributes (Polidoro, 2013; Pontikes & Barnett, 2017; Stuart et al., 1999). 

Research shows that even without certainty about the payoffs, signals by high profile members of 

the market influence the perceived potential of the knowledge under development (Kaplan & 

Murray, 2010; Pontikes & Barnett, 2017). These positive signals enhance the attractiveness of the 

technological niche what, in turn, fosters entry of corporate and venture entrepreneurs in that field. 

Then, with the field becoming more crowded, competition will increase, and positively affect the 

rate of innovation between the competing firms (Venkatraman & Lee, 2004). Although many 

ventures will not be able to survive over time (Swaminathan, 1996; Venkatraman & Lee, 2004), 

they will have contributed to the innovative process in the niche. The remaining firms demonstrate 

elevated levels of research and development for the period that high levels of niche crowding 

continue (Stuart, 1999).  

CVC investments explained through the logic of real options theory are vital events that send a 

positive signal to the market regarding the credibility and viability of the technology and the 

developing technological field more in general (Pontikes & Barnett, 2017). In investment decisions 
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of venture capital investors, the viability of the underlying technology is a decisive factor (Baum 

& Silverman, 2004; Hellman, 2002). Interviews we conducted with investment directors of CVC 

units prior to this research, confirmed that for corporate investors technological soundness is the 

most important factor in the evaluation of investment opportunities. Therefore, CVC investments 

by established firms -considered as knowledgeable about the market- signal the investors believe 

in the quality of the underlying knowledge that drives the venture. These signals create a collective 

sense-making in the market about the viability of the technological field towards the future. 

Therefore, entrepreneurs are expected to concentrate their innovative efforts in these fields where 

CVC investments occurred (Pontikes & Barnett, 2017), what should enhance the technological 

progress of these fields (Stuart, 1999).  

 

Positive market entry decisions of corporate and venture entrepreneurs cannot only be explained 

through promising technology payoffs, however. Since entrepreneurs seek economic rewards for 

their efforts (Diestre & Rajagopalan, 2012), the entrepreneur evaluates the future competitive 

landscape (Argyres & Mostafa, 2016; Polidoro, 2013) and avoids these areas where established 

firms have a competitive advantage (Swaminathan, 1996; Santos & Eisenhardt, 2009) either 

through their portfolio of complementary assets (Kapoor & Furr, 2015) or advanced technological 

knowledge (Polidoro, 2013).   

 

Based on the insights from extant research on tie formation and CVC in particular, knowledge 

appropriation is considered the principal goal of interfirm collaboration (Ahuja, 2000; Dushnitsky 

& Lenox, 2005; Powel & Grodal, 2004; Van de Vrande, 2013; Wadhwa & Kotha, 2006). In this 

line, researchers have argued that upon access to the new venture’s knowledge, the investing firm 

appropriates this knowledge to integrate it in its extant knowledge base for further internal 

development. Subsequent improvement of the investing firm’s innovative output is expected 

(Dushnitsky & Lenox, 2005; Wadhwa & Kotha, 2006; Wadhwa et al., 2016). Katila et al. (2008) 

characterized established firms as ‘sharks’ in the context of CVC investments. The 

misappropriation of knowledge exposed to CVC investors deters entrepreneurial activity in the 

fields this occurs (Gans & Stern, 2003). Venture entrepreneurs dedicate their resources and efforts 
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in technological fields where they expect economic rewards. Technological fields where ventures 

fear misappropriation of knowledge are characterized by an absent or very small market for ideas 

(Gans & Stern, 2003).  For others, the perspective of competition with a de alio entrant makes this 

field less attractive because established firms have demonstrated to have a competitive advantage 

on de novo entrants (Chen et al., 2012; Santos & Eisenhardt, 2009). For corporate entrepreneurs, 

the advanced knowledge of the corporate investor in this technological field may make entry less 

interesting (Polidoro, 2013). Thus, following the logic that CVC investments are a tool for 

established firms to get access to knowledge with the intend to further exploit internally (e.g. 

Dusnitsky & Shaver, 2009; Katila et al., 2008; Keil et al., 2008; Wadhwa et al., 2016) ), we should 

expect that the market for ideas in the fields targeted by CVC investments should be negatively 

affected.  

 

Based on the literature discussed above we should conclude that CVC investments send ambiguous 

signals to the market. Whereas CVC investments are an indication of the future potential of a 

technological field, they also suggest, though, a difficult competitive scenario populated by 

established firms eventually with advanced technological knowledge.  

 

In their study on choice of alliance partner by biotechnology start-ups, Diestre & Rajagopalan 

(2012) argue that not all firms should be considered ‘sharks’ because they differ in ability and 

intention to misappropriate the venture’s knowledge. The dyad-specific character of the factors 

that constrain knowledge appropriation by established firms (e.g. absorptive capacity), does not 

provide us with a generalizable answer regarding the likelihood of misappropriation of knowledge 

by corporate investors in a certain technological field. 

 

Thus, in the current context we are not yet provided with enough cues about how entrepreneurs -

seeking markets to innovate, but in turn evaluating the economic returns of their investments- 

interpret and respond to CVC investments in a technological field.  To solve this puzzle, we depart 

from the assumption that CVC investments are homogenous in their effects. We argue that the 
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perceived likelihood that established firms will compete in the technological field where CVC 

investment occur increases with the number of investments that field received.  

 

3.1.1. Initial and follow-on CVC investments 

 

Corporate venture capital investments happen through rounds. Early investment rounds are 

characterized by high uncertainty because the soundness of the technology, its attributes, and its 

commercial value is yet to be established. The high levels of uncertainty and risk are compensated 

by relatively lower entry prices for investors. As uncertainty decreases, sequent investment rounds 

tend to offer shares at a higher price. This is true for investments rounds for individual ventures, 

but also for investment rounds in technology fields. If we, for example, look to the transportation 

network technology initially developed by Uber, we see that this venture enterprise’s first 

investment round in 2010 was good for USD 1.25 million. Lyft, launched in 2012, raised USD 15 

million in its first venture capital investment round in 2013. More recently in 2015, when the 

marked for car-hailing platforms was already clearly established, Fasten raised USD 9.2 million 

in its initial investment round4.  

 

The high uncertainty that goes paired with early investment rounds implies that the immediate 

dedication of internal resources, the alteration of established routines, and reorientation of the 

implemented R&D strategy upon first access to new technologies imply a high risk for the 

corporate investor. In addition, the inertia that characterizes established firms inhibits quick 

adoption and abandonment of often expensive research projects (Almeida & Kogut, 1997; 

Christensen & Bower, 1996). In addition, the internal R&D department might lack the absorptive 

capacity to fully understand, valorize, and commercialize the technology (Diestre & Rajagopalan, 

2012; Lane & Lubatkin, 1998; Lavie, 2007).  

Furthermore, firms manage a portfolio of investments generating a high cost of simultaneous 

integration, eventually affecting innovation productivity of the internal R&D department 

                                                           
4 Figures and dates of investment rounds from Crunchbase.  
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(Wadhwa & Kotha, 2006; Wadhwa et al., 2016). Hence, the initial investment of an established 

firm in an emerging technology represents a belief in the potential of the technology, and its 

uncovered attributes and underlying knowledge. Because established firms are recognized as 

knowledgeable actors in the market, their investments in the further development of a technology 

affects the credibility and perceived potential not only of the venture enterprise, but also of the 

technology and the underlying knowledge (Stuart et al., 1999; Pontikes & Barnett, 2017). In 

addition, this signal may be interpreted as future demand from established firms. Lastly, according 

to Petkova and colleagues (2014), and Pontikes & Barnett (2017), an investment by a corporate 

investor attracts financial investors, now convinced of the potential for technological and 

commercial success.   

 

The combination of increased credibility and increased availability of funding in the technological 

field after a CVC investment happened, attracts corporate and venture to place their efforts and 

resources in these fields. In other words, this combination makes the market for ideas in these 

technological fields more attractive.  

 

Considering that the entry of more players in a field increases competition (Venkatraman & Lee, 

2004), a subsequent increase in innovative output is expected (Stuart et al., 1999). And although 

not all players will succeed to grow or establish themselves in this field (Swaminathan, 1996), they 

will have contributed to the technological progress of the field through their innovative activity5. 

 

                                                           
5 In this context it is worth to note that the CVC backed venture increases its working capital and 

consequently its innovative potential, but that it is unlikely that a single venture alters the paths of the 

technology landscape, and this for two reasons: (1) venture entrepreneurs do not have the means, even after 

financing rounds to innovate on large scale. They must focus on their ‘core technology’, as such the 

contribution of a venture to the field will be restricted. (2) CVC backing does not guarantee survival, 

implying that in many cases new technologies are not commercialized and further exploited by the initial 

creators.  
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Now, turning to follow-on investments. The uncertainty surrounding the technological and 

commercial future of a field will be reduced due to continued interest of CVC investors. Through 

subsequent –and relatively more expensive- investments in the same area, established firms 

confirm their interest in the development of the technology as it is ongoing. The certainty regarding 

the technological field’s commercial viability now goes paired with an increased likelihood of 

knowledge transfer towards the internal R&D of the corporate investors. This happens because 

subsequent investments -an expression of increased commitment to the technology- signal to the 

market a confirmed believe in the future of the field and its potential to enrich the corporate 

investor’s core activities. Thus, the perceived likelihood of an established firm entering the field 

increases. Generally, established firms have a competitive advantage compared to new firms (Chen 

et al., 2012; Santos & Eisenhardt, 2009). For example, established firms often possess the 

capability to exploit the developed technology or appropriate the profits from it through their 

complementary assets (Kapoor & Furr, 2015; Tripsas, 1997). In addition, the access to the 

knowledge developed by the ventures in their portfolio may also have led to an advantaged 

knowledge position for the corporate investor in this field.  

 

When the likelihood of competition of q corporate investors increases to a point where the 

forecasted economic returns dissipate, the market for ideas becomes less attractive for many 

potential entrants (Santos & Eisenhardt, 2009; Swaminathan, 1996). We argue that whereas CVC 

investments initially attracted corporate and venture entrepreneurs and stirred the market for ideas 

in the field, beyond a certain point, additional investments negatively affect this attractiveness. 

This argument leads to the first research hypothesis. 

Hypothesis 1: The accumulated number of CVC investments in a technological field is 

curvilinearly (S-curve) related to the attractiveness of the market for ideas of that field.  

 

As mentioned before, increased density in the technological field will serve as an incentive to the 

players of that field to upgrade their R&D efforts (Stuart, 1999). Therefore, we predict that 

increased CVC activity will be associated with increased innovative activity in the field. Kortum 

& Lerner (2000) empirically demonstrated how venture capital investments upgrade innovation 

performance in an industry. Similarly, we expect an increased innovation activity when CVC 
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activity increases in a technological field. This would happen up to a certain point.  Additional 

CVC investments beyond this point should deter innovative efforts towards the field due to 

reduced economic forecasts. This would result in a reduced innovation output implying a shrinking 

market for ideas. Thus, we propose: 

Hypothesis 2: The accumulated number of CVC investments in a technological field is 

curvilinearly (S-curve) related to the size of the market for ideas of that field.   

 

As argued above, initial CVC investments enhance the credibility of the technological and 

commercial viability of a developing technological field. The promising signal coming from these 

investments becomes hampered when market entry of established players is more likely. When 

multiple corporate investors invest in the same field the initial signal sent should be stronger as 

multiple knowledgeable actors send the same signal. If the same number of investments comes 

from multiple investors, however, on average their likelihood of entrance will be less than is the 

case for a single investor making an accumulated number of investments. Therefore, we expect 

that the presence of multiple corporate investors in a field positively moderates the relation 

between CVC investments and the attractiveness as well as the size of the market for ideas for that 

field. Thus, we propose two moderating hypotheses: 

Hypothesis 3: The presence of multiple corporate investors in a field positively moderates the 

relationship between the number of CVC investments and the market for ideas of that field.  

 

Hypothesis 4: The presence of multiple corporate investors in a field positively moderates the 

relationship between the number of CVC investments and the size of the market for ideas for that 

field.  

 

3.2. RESEARCH DESIGN 

 

To analyze the effect of CVC investments on the market for ideas, ideally, we could randomly 

select technological fields to receive CVC investments over time by different corporate investors. 

Testing our hypotheses in such an empirical setting would rule out potential endogeneity between 

CVC investments and technology potential or growth. In addition, we could control for the 

investor’s position in the market, its reputation and experience with this type of investments. 
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Because of the utopic character of such a research context to test our hypotheses, we conceived a 

research design as close as possible to the ideal test scenario.   

 

3.2.1. Sample & Data 

 

We decided to focus on three industries with significant CVC activity over the last decades: the 

pharmaceutical, hardware and software industry. CVC investments mainly occur in industries with 

elevated levels of R&D (Sahaym et al., 2009) and technological turbulence (Van de Vrande et al., 

2009), consequently these industries demonstrate a dynamic innovative scene what would allow 

us to capture significant changes in the market for ideas. Even though all three industries are 

characterized by high R&D intensity, the pace of innovation is relatively slow for the 

pharmaceutical industry. To establish and apply new pharmaceutical insights years may go by. In 

the hardware and software industry, technology life cycles tend to be shortening and new 

technologies are introduced at high pace. Using a cross-sectional sample of industries which differ 

on a crucial point (in case: speed on innovation), may reveal specific insights about the context in 

which the phenomenon is studied. It directly impacts the generalizability of the study results and 

potentially defines boundary conditions.  

For each of these industries, we retained the 100 biggest firms based on their average assets 

between 2000 and 2015 as reported in the Capital IQ database. Using the Venture Xpert database6 

we maintained the firms that made at least one CVC investment through a corporate investment 

unit in the period 1990-20167. We focus on this period because the early 90s are generally 

considered the initial years of the third wave of corporate venture capital investments (Dushnitsky 

                                                           
6 Kaplan & Lerner (2017) analyzed and compared the content of different venture capital databases and conclude 

that, despite incompleteness, Venture Xpert has the broadest coverage of deals. Venture Xpert is often used in 

research on CVC (e.g. Dushnitsky & Lenox, 2005; Keil et al., 2008; Wadhwa & Kotha, 2006) 

7 Investment data have been collected on October 10 2016. All investments placed before October 10, 2016 are 

included in the dataset.  
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& Lenox, 2005)8. As a result, 5833 CVC deals in 3492 ventures made by 73 firms (Pharma: 23, 

Software: 25, Hardware: 25) constitute our sample.  

 

The information available through Venture Xpert is situated on the investment level. Thus, for 

each firm we could compose a portfolio of ventures it had financially backed, with detailed reports 

on each investment made. Whenever information was missing on a specific deal, we tried to 

complete with data available on the internet (e.g. data available on Crunchbase or CB Insights).  

 

Because we are interested in the technological fields these firms funded through their CVC unit, 

we defined the fields that characterize the innovative activities of the CVC backed entrepreneurs. 

This was done using the patent applications of these ventures as registered on EspaceNet, the 

online database of the European patent office. Unlike the USPTO database, EspaceNet includes 

patent applications from over 100 countries. Because many ventures are (initially) located outside 

the U.S. it is likely we miss a lot of innovative activity if we only focus on patents granted by the 

USPTO. Working with all patent applications instead of only successful applications is not 

problematic because we are interested in the technological fields the ventures are innovating in, 

not in their actual innovation output. From the ventures in our sample, 2372 applied for at least 

one patent in the period of 1990-20169. We withheld the 3 most recurring International Patent 

Classification (IPC) classes in the venture’s patent applications as technology fields these ventures 

are most active in (Chatterji, 2009).  

 

In line with former research, we conceptualize the market for ideas as the set of technologies that 

are available for commercialization (Gans & Stern, 2003). Although codification of a technology 

does not automatically imply the technology’s presence on the market for ideas (Conti et al., 2013), 

                                                           
8 The first wave happened in the first half of the 70s, the second wave is seen from 1978 until 1987.  

9 Many of the ventures are relatively small and file a limited number of patents before they get acquired. In cases 

where the venture grew out to an established innovator itself, we limited the patent download to those successful 

patent applications 5 year before the first investment and 7 years after the last investment. In total, we restricted the 

download of patents as such for 65 of the ventures that filed for patents.  
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patents are often used as proxy for direction and of size of the market for ideas (e.g. Aharonson & 

Schilling, 2016; Chatterji & Fabrizio, 2016). Hence, we used the patent information made available 

by the USPTO through the patentsview database to measure the innovative activity in the classes 

where the ventures of our sample operate, as well as in other classes with similar characteristics to 

create a control group (Yang et al., 2010)10. The control group is composed by those technology 

(sub)classes that are closest to the (sub)classes that received CVC funding, but did not11. We 

defined these technology fields using a software program. The hierarchical structure of the IPC 

required that we controlled and corrected the output through manual matching. This process 

resulted in a sample of a treatment group of 1685 technology fields that received CVC investments 

during the observed period. 272 fields received investments of investors of different industries. 

The control group exists of 1006 technology fields, whereof 136 are linked to more than one 

industry.   

 

3.2.2. Measures 

 

The dependent variable for hypotheses 1 and 3, attractiveness of the market for ideas, is 

conceptualized based on the number of new patenting entities (assignees) in the technology fields 

in our sample. For each of the fields we collected all patents and counted the number of assignees 

that appeared for the first time as assignees in that field12. The number of new patenting entities in 

a field reflects the attractiveness of that field at that moment. The higher the number of new 

assignees, the more attractive this field is for corporate and venture inventors.  

 

The dependent variable for hypotheses 2 and 7, the size of the market for ideas, is defined as the 

number of successful patent applications in year t. Considering that our sample ended recently, we 

                                                           
10 For this purpose, the USPTO is considered representative for trends in global innovative output (Katila & Ahuja, 

2002; Ahuja & Lampert, 2001; Yang et al., 2010). 

11 No CVC investment was made in these classes by the corporate investors in our sample, based on the 3 patent 

classes withheld for each venture.  

12 We used patent information from 1987 on. Hence, the assignees counted as entrants in the field are those that have 

not filed a patent in that class since 1987.  
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are confronted with a truncation problem regarding our patent counts for the most recent years in 

our sample. This truncation stems from the fact that there is a lag between the patent application 

and the granting of the patent. Hence, for the recent years we observe only a fraction of the patents 

applied for that eventually will be granted. To correct for this truncation, we followed Hall et al. 

(2005) to create an application-grant distribution in order to calculate the “weight factors” for the 

years after the application year. To control for time and technology field specific issues in the grant 

process, we calculated weight factors for each technology class in our sample based on patents 

applied for between 2006 and 2009. The details of the estimation of the distribution and calculation 

of the weights are described in Appendix A.  

 

The independent variable in this research, the accumulated number of CVC investments, 

measures the joint effect of CVC investments over time. Even though the effect of an investment 

lingers beyond the time of the event happening, this effect diminishes over time, however. 

Therefore, we include a cumulative discount factor to calculate this accumulative number of 

investments over time. The decay-weighted sum of investments is thus achieved using the adapted 

formula of Dhaval & Saffer (2010): 

∑(#𝑖𝑛𝑣𝑡−𝑖

𝑡

𝑖=0

)(1 − 𝑑)𝑖  

i stands for the number of years between the actual year t and the year the investments happened. 

Hence, i is zero for the contemporaneous year. The decay rate is represented by the d in the 

equation. Because there is no guidance on the decay rate of the effect of CVC investment on the 

market for ideas, we opted to use a decay rate of 0.5 because it reduces the effect of the investment 

to zero after 4 years. Wadhwa et al. (2016) consider that the effect of an investments remains for 

4 years after the investment is made. Pahnke and colleagues (2015) use a 3-year window for this. 

Using different decay rates did not change the main results significantly.  

 

Control variables. The attractiveness as well as the innovative activity may be affected by the 

number of firms that are active in the field at the time of entry or before entry. We include a 

variable, number of assignees, to control for this effect. We calculated this variable as the average 
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number of assignees in the field 3 years before the focal year. We include the variable maturity to 

capture maturity and learning curve effects of the technology fields in the sample. The maturity of 

a field is defined by the cumulative number of patents granted in that field. We introduce this 

variable in a two-year lag in the regression models because we believe that the maturity of a 

technology will have a delayed effect on our dependent variables. This is confirmed by the 

regression outcomes, however using a one-year and no lag also gives significant effects for this 

control variable. We also define Field Citations as control variable. By including this variable, we 

attempt to address the fact that some technologies may be experiencing a moment of progress and 

growth that may drive both the opportunity to invest, enter and to innovate in that field (Dushnitsky 

& Lenox, 2005). The field citations variable is obtained by calculation of the average number of 

citations of the patents five year after their grant date13. This variable also is inherently truncated 

for more recent patents whereof we do not have all years observed. We estimated the fraction of 

citations that is received each year after the grant and given this distribution we estimated the total 

number of citations for each patent up to 10 years after grant (Hall et al., 2005). A detailed 

description of the construction of this variable can be found in Appendix B.  

The moderating variable, number of investors, is the count of number of corporate investors that 

have placed at least one investment in the niche.  

 

3.2.3. Method 

 

When the dependent variable of the regression model is a positive count model a Poisson 

distribution is recommended (Cameron & Trivedi, 2010; Kennedy, 2008). The advantage of using 

a Poisson model is that the estimation does not lose efficiency in case of misspecification. By 

applying cluster-robust standard errors we take care of potential violation of the equal dispersion 

assumption as well as serial correlation (Cameron & Trivedi, 2010). Because of the panel structure 

of our data, we conduct a fixed effect Poisson regression to estimate the effect of CVC investments 

                                                           
13 Hall et al. (2005) observed that the prime citation years for patens is between 3 and 5 years after grant. Therefore, 

we also ran regressions with 3- and 10-year windows of forward citations, this did not significantly change the 

regression outcomes.  
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on the attractiveness and size of the market for ideas14. We are not confident enough that in case 

of adopting a random effects model, the composite error term is uncorrelated with our explanatory 

variables. Therefore, we estimate the hypothesized effects through a fixed effects Poisson model.  

The equation for the first two hypotheses looks as follows: 

 

𝑌𝑛,𝑡 =  𝛼𝑛 +  𝛽𝐶𝑉𝐶𝑛,𝑡 +  𝛿𝐶𝑉𝐶²𝑛,𝑡 +  𝛾𝑋𝑛 + 휀𝑛,𝑡 

 

n represents the technology field, t the observed year. X is a vector of time-variant control factors 

we consider in our equation. α is the “fixed effects estimator” which absorbs the explanatory 

variables that do not vary within the field over time (Kennedy, 2006). CVC is the accumulated 

number of investments. 

Including the interaction effect as predicted in hypotheses 3 and 4 transforms our model to:  

 

𝑌𝑛,𝑡 =  𝛼𝑛 +  𝛽𝐶𝑉𝐶𝑛,𝑡 +  𝛿𝐶𝑉𝐶²𝑛,𝑡 + 𝜆𝐶𝑉𝐶𝑛,𝑡𝑁𝐼𝑛,𝑡 + 𝜈𝑁𝐼𝑛,𝑡 +  𝛾𝑋𝑛 + 휀𝑛,𝑡 

 

Where NI represents the number of investors in a technology field by that year.  

 

3.3. RESULTS 

 

3.3.1. Descriptive Statistics 

 

Table 1 reports descriptive statistics and correlations for the variables of interest. 

                                                           
14 Negative binomial fixed effects models may result in biased estimators because of the incidental parameter 

problem (Allison & Waterman, 2002; Baltagi, 2008; Greene, 2011) 
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Table 1. Descriptive statistics and correlations 

         

Variable Description Mean S.D. 1 2 3 4 5 

1.Attractiveness Count of new 

assignees in tech field 

in each year 

8.21 17.91      

2.Size Count of successful 

patent applications in 

tech field in each year 

27.2 103.0 0.858***     

3.Acc. CVC Weighted 

accumulated number 

of CVC investments 

0.18 1.05 0.426*** 0.47***    

4.Field citations Average number of 

citations 3Y after 

grant 

3.77 6.9 0.061*** 0.043*** 0.033***   

5.Number of 

assignees 

Average number of 

assignees in tech field 

in the 3 years before 

observed year 

14.02 34.4 0.890*** 0.883*** 0.396*** 0.038***  

6.Maturity Log of the 

accumulated number 

of patents (2Y lag) 

4.01 1.9 0.513*** 0.406*** 0.157*** 0.112*** 0.558*** 

                      * p < 0.05, ** p < 0.01, *** p < 0.001 
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We find that the accumulated number of CVC investments in a technology field, in its weighted 

form, is positively and significantly related to the attractiveness and size of the market for ideas. 

All our control variables are significantly related with the dependent variables and in the 

expected directions.  

 

3.3.2. Analysis and Results 

 

In table 2 we report the results of the fixed effects Poisson regression analysis for the 

relationship between the accumulated number of CVC investments and the attractiveness of the 

market for ideas, wherefor we used new assignees as proxy. Hypothesis 1 predicted an inverted 

U-shaped relationship between these variables, what is confirmed by the model using the full 

sample of data. The linear term of the weighted accumulated number is positive and statistically 

significant (0.03, p<.01), and the squared term is negative, significant and close to zero (-

0.0005, p<.01). Hence, hypothesis 1 is supported. For the individual industries however, we 

note important differences. The coefficients for the pharmaceutical industry are not statistically 

significant. For the hardware and software industry the predicted inverted U-curve relationship 

is confirmed. We discuss these differences later. 

Table 3 presents the estimates we use to examine the relationship described in hypothesis 2. 

Because the original term of CVC investments is positive and significant (0.02, p<.01) and the 

squared term negative and significant (-0.0002, p<.05) but very small, we claim support for this 

hypothesis. Here we observe that for all three industries this relationship is confirmed, and in 

the predicted direction. This however, when we estimate the results using a broadly defined 

sample for each industry. When we look to the results of the restricted samples, where only the 

technology fields exclusively classified under that industry are considered, the results dissipate. 

The results presented in table 3 use the patent counts for the years 1990-2011. In Appendix C 

we present the results for the same regression using patent counts for each year up to 2016, with 

adjusted patent counts from 2012 on. The results differ slightly regarding the coefficients, but 

the statistical significance of the coefficients remains unchanged. Alternatively, we defined the 

size of the market for ideas as the number of assignees active in that market. Similar regression 

results were obtained. These outcomes are available with the authors upon request.  

 

In hypothesis 3 we predicted that the number of investors active in a technology field would 

positively moderate the relationship between the accumulated number of investments in the 
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field and the attractiveness of the market for ideas. We see in table 4 that by introducing the 

number of investors and the moderated effect that the main effects remain unchanged. The 

number of investors has a negative and significant effect on the attractiveness of the market (-

0.035, p<.01). The interaction effect itself is not significant, however. Therefore, hypothesis 3 

is not confirmed.  

Lastly, hypothesis 4 posits a positive moderation by the number of investors in the relationship 

between CVC investments and the number of patents filed in the technological field, our proxy 

for the size of the market for ideas. In table 5, the interaction term in the regression outcomes 

from the full sample is not significant. For each of the industries, however, this moderation 

effect is positive and significant. Hence, we claim support for hypothesis 4. We note that for 

the hardware and the software industry the moderated effect is positive and statistically 

significant, but that the coefficient for the original CVC variable is no longer significant. This 

most likely is the result of the collinearity introduced by the interaction term involving the linear 

term (Jaccard & Turrisi, 2003). For completeness we ran the regression by only introducing the 

number of investors, without the interaction term. The outcomes here confirmed the main 

effects found earlier, but the number of investors has no statistically significant influence on 

the size of the market for ideas. Hence, our suspicion of collinearity problems is very 

reasonable. For the pharmaceutical industry the interaction effect is significant, and the main 

effect remains unchanged compared to the model used to analyze hypothesis 2. In Appendix D 

we show the results of this regression using the patent counts for the period 1990-2016. 
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Table 2. Attractiveness Market for Ideas  

        

VARIABLES Full Sample Pharma Pharmaa Hardware Hardwarea Software Softwarea 

        

Acc. CVC 0.03*** 0.01 0.03 0.03*** 0.06*** 0.01** 0.27*** 

 (0.008) (0.008) (0.020) (0.009) (0.020) (0.006) (0.093) 

Acc. CVCsquared -0.00*** -0.00 -0.00** -0.00*** -0.00 -0.00* -0.07** 

 (0.000) (0.000) (0.002) (0.000) (0.001) (0.000) (0.037) 

Number of assignees 0.00 0.00 0.00*** 0.00 0.00*** -0.00 0.01*** 

 (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.002) 

Field citations 0.02*** 0.01*** 0.01*** 0.02*** 0.02*** 0.02*** 0.02*** 

 (0.002) (0.003) (0.002) (0.003) (0.003) (0.004) (0.003) 

Maturityt-2 0.33*** 0.32*** 0.21*** 0.35*** 0.24*** 0.40*** 0.21*** 

 (0.017) (0.032) (0.035) (0.019) (0.025) (0.026) (0.048) 

        

Observations 56,186 15,689 13,256 37,804 29,861 11,859 5,328 

Number of Tech Fields 2,671 720 606 1,816 1,437 571 222 

Year fixed effects YES YES YES YES YES YES YES 

Log Likelihood -192285 -58658 -43636 -133059 -93457 -43858 -11345 

Wald X2 9860 3694 2824 8248 5980 4949 1926 

        

             Cluster-Robust standard errors in parentheses 

             *** p<0.01, ** p<0.05, * p<0.1 

             a Sample restricted to those technology fields exclusively linked to the industry 
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Table 3. Size of Market for Ideas for 1990-2011 

        

VARIABLES Full Sample Pharma Pharmaa Hardware Hardwarea Software Softwarea 

        

Acc. CVC 0.02*** 0.21** 0.01 0.11** 0.02 0.11** 0.13 

 (0.006) (0.085) (0.022) (0.046) (0.024) (0.047) (0.225) 

Acc. CVCsquared -0.00** -0.00* -0.00 -0.00** 0.00 -0.00** 0.04 

 (0.000) (0.003) (0.002) (0.001) (0.001) (0.001) (0.115) 

Number of assignees 0.00 0.00*** 0.00* 0.00*** 0.00*** 0.00*** 0.02** 

 (0.000) (0.001) (0.002) (0.001) (0.001) (0.001) (0.007) 

Field citations 0.01** 0.02 0.00 0.01 0.01*** 0.01 0.01 

 (0.003) (0.014) (0.002) (0.013) (0.005) (0.020) (0.008) 

Maturityt-2 0.44*** -0.04 0.29*** 0.20 0.29*** 0.19 0.29*** 

 (0.027) (0.193) (0.034) (0.134) (0.045) (0.153) (0.084) 

        

Observations 42,656 12,648 10,215 30,514 22,571 10,706 3,391 

Number of Tech Fields 2,604 716 602 1,768 1,389 559 210 

Year fixed effects YES YES YES YES YES YES YES 

Log Likelihood -230874 -2.080e+06 -40698 -5.430e+06 -113358 -5.231e+06 -11380 

Wald X2 7063 16472 2082 6936 3710 11306 961.5 

        

    Cluster-Robust standard errors in parentheses 

    *** p<0.01, ** p<0.05, * p<0.1 
      a Sample restricted to those technology fields exclusively linked to the industry 
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Table 4. Attractiveness Market for Ideas – Moderated effects 

        

VARIABLES Full Sample Pharma Pharmaa Hardware Hardwarea Software Softwarea 

        

Acc. CVC 0.035*** 0.016* 0.016 0.036*** 0.095*** 0.020*** 0.379** 

 (0.009) (0.010) (0.022) (0.009) (0.020) (0.007) (0.182) 

Acc. CVCsquared -0.000* 0.000 -0.004** -0.000* -0.003*** -0.000 -0.115** 

 (0.000) (0.000) (0.002) (0.000) (0.001) (0.000) (0.048) 

Number investors -0.035*** -0.021* 0.024 -0.038** -0.170*** -0.028** -0.179 

 (0.014) (0.012) (0.030) (0.015) (0.027) (0.013) (0.126) 

Acc. CVC x Number investors -0.000 -0.000 0.003 -0.000 0.003* -0.000 0.060 

 (0.000) (0.000) (0.007) (0.000) (0.002) (0.000) (0.126) 

Number of assignees 0.001*** 0.001*** 0.001*** 0.001** 0.005*** 0.000** 0.006*** 

 (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.002) 

Field citations 0.014*** 0.009*** 0.006** 0.017*** 0.017*** 0.019*** 0.018*** 

 (0.002) (0.003) (0.002) (0.003) (0.003) (0.004) (0.004) 

Maturityt-2 0.327*** 0.314*** 0.211*** 0.351*** 0.244*** 0.401*** 0.216*** 

 (0.017) (0.034) (0.033) (0.021) (0.024) (0.027) (0.049) 

        

Observations 56,186 15,689 13,256 37,804 29,861 11,859 4,544 

Number of Tech Fields 2,671 720 606 1,816 1,437 571 222 

Year fixed effects YES YES YES YES YES YES YES 

Log Likelihood -190810 -58152 -43605 -131732 -92301 -43362 -10671 

Wald X2 10748 3743 3188 9294 6212 5969 1984 

        

         Cluster–- Robust standard errors in parentheses 

         *** p<0.01, ** p<0.05, * p<0.1 
              a Sample restricted to those technology fields exclusively linked to the industry 
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    Table 5. Size of Market for Ideas, Patent counts for 1990-2011 

        

VARIABLES Full Sample Pharma Pharmaa Hardware Hardwarea Software Softwarea 

        

Acc. CVC 0.020*** 0.095** -0.001 0.038 0.054** 0.029 0.590** 

 (0.008) (0.039) (0.031) (0.027) (0.023) (0.028) (0.250) 

Acc. CVCsquared -0.000 -0.008** -0.002 -0.006** -0.002** -0.007** -0.012 

 (0.000) (0.004) (0.002) (0.003) (0.001) (0.003) (0.134) 

Number investors -0.010 -0.149*** -0.002 -0.192*** -0.149*** -0.210*** -0.136 

 (0.016) (0.055) (0.030) (0.061) (0.039) (0.069) (0.102) 

Acc. CVC x Number investors -0.000 0.009* 0.006 0.008** 0.003 0.009** -0.311 

 (0.000) (0.005) (0.014) (0.004) (0.002) (0.004) (0.224) 

Number of assignees 0.001 0.004*** 0.003* 0.003*** 0.006*** 0.003*** 0.016** 

 (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.006) 

Field citations 0.006** 0.023 0.002 -0.003 0.011** -0.000 0.010 

 (0.003) (0.015) (0.002) (0.016) (0.005) (0.022) (0.007) 

Maturityt-2 0.434*** 0.157 0.295*** 0.382*** 0.300*** 0.385*** 0.300*** 

 (0.027) (0.162) (0.033) (0.121) (0.042) (0.136) (0.083) 

        

Observations 42,656 12,648 10,215 30,514 22,571 10,706 3,391 

Number of Tech Fields 2,604 716 602 1,768 1,389 559 210 

Year fixed effects YES YES YES YES YES YES YES 

Log likelihood -230263 -1.926e+06 -40695 -5.177e+06 -111141 -4.968e+06 -11342 

Wald X2 9717 42034 2330 7946 4737 8051 1060 

        

      Cluster-Robust standard errors in parentheses 

      *** p<0.01, ** p<0.05, * p<0.1 
          a Sample restricted to those technology fields exclusively linked to the industry 
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3.3.2.1. Industry Specific Effects  

 

The effects of CVC investments on the size of the market for ideas is similar for all industries, as 

is the interaction effect of multiple investors on this relationship. For the impact of CVC 

investments on the attractiveness of those markets, heterogeneity between industries is noted.  

For the pharmaceutical industry, there is no significant effect of CVC investments on the entrance 

of new inventors in the market for ideas of the targeted technological fields. This may be explained 

by the fact that knowledge in the pharmaceutical field is much more specialized than it is in the 

hardware or software industry. Inventors in the pharmacology have a profound knowledge of 

specific mechanisms and their effects, which cannot simply be transferred to other technological 

fields. Therefore, inventors are less flexible to (re)orient their efforts, resources, and time towards 

technological fields that are beyond their current fields of knowledge. Also, the complexity of the 

pharmaceutical knowledge might inhibit swift knowledge transformation beyond the field its was 

initially intended for. In addition, inventions in the pharmaceutical industry take a long time before 

they can become commercialized, thus inventors cannot abandon projects that are in the middle of 

development to reorient their focus. In the software and hardware industry, knowledge is easier 

applied in different fields and learning of new technologies may go faster. In addition, the software 

and hardware industries are changing at a high pace. Thus, inventors working in these areas are 

used to adapt and be flexible.  

Hence, when corporate investors demonstrate interest in certain technology fields, they may attract 

corporate and venture inventors quickly in the hardware and software industry. The paths of 

inventors in the pharmaceutical industry seem more rigid, they seem not affected by the presence 

of corporate investor’s presence.  

 

3.3.3. Additional Robustness Checks  

 

The main concern regarding the proposed model is that of reverse causality. It is possible that 

corporate investors place their investments in these technology fields that already show a 

dynamism towards growth and progress. The observed effect would then incorrectly be attributed 

to the number of CVC investments. Although we introduced Field Citations as variable in an 
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attempt to control for this potentially confounding effect, we wanted to test if growth in the 

technology field attracted CVC investments. Therefore, we ran a logit regression to estimate if the 

growth rate and number of patents in the field increase the likelihood of that field to receive a CVC 

investment. The results of this regression are presented in table 6.  

Table 6. Likelihood of tech field to 

 receive CVC investment 

  

VARIABLES CVC 

  

Patent countt-1 0.000 

 (0.001) 

Percentage change in number 

of patents 

0.012 

(0.022) 

  

Number of assignees 0.020*** 

 (0.002) 

Field citations 0.018*** 

 (0.003) 

Maturity -0.000*** 

 (0.000) 

Constant -3.413*** 

 (0.094) 

  

Observations 36,937 

Number of Tech Fields 2,652 

Year fixed effects YES 

  

Log Likelihood -8949 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

No statistically significant relation could be found for the number of patents or the change in 

patents.  
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CHAPTER 4 

DISCUSSION & CONCLUSION 

We started this thesis with a review of extant literature on CVC investments. This review reveals 

that two theories dominate this field: organizational learning theory and real options theory. Each 

theory focuses on another driver to engage in this type of investments. Organizational learning 

theory considers CVC as an external learning tool the corporate investor uses to appropriate and 

further exploit technologies developed outside its company borders. Real option theorists focus on 

the risk diminishing characteristics of this investment tool. Each of these streams progresses our 

understanding on the phenomenon of CVC investments, but does not address the consequences of 

these investments beyond the parties directly involved. Therefore, we developed hypotheses on 

the effect of CVC investments on the market for ideas in the technological fields where they occur.  

 

We proposed in this study that CVC investments in emerging technologies in a technological field 

will upgrade the perceived viability and potential of innovating in that field. Hence, the market for 

ideas of this technological field becomes more attractive to operate in. Additional CVC 

investments continue to increase the attractiveness of the field. This up to a certain point, beyond 

which the economic forecasts for inventors are reduced and the attractiveness diminishes. In 

support of these propositions, our empirical analyses demonstrated that the number of entrants in 

a technological field increases with the number of CVC investments over time, but continued 

investments are associated with a negative marginal return beyond a given point. The coefficient 

for the squared term is -although significant- very small. The impact of additional CVC 

investments may thus be limited, and the decline be installed by another element. It is likely that 

after an initial trigger of attractiveness of the market by initial CVC investments, the technology 

life cycle gets in a “natural” decline. After several years of increased entrance of new inventing 

entities (either corporate or venture inventors), a natural decline takes place when the field further 

matures. Continued investments by corporate investors cannot turn this tide. What remains 

interesting in this finding, though, is that corporate investors attract inventors to the technological 

fields they target. The interest of multiple investors in a technological field does not strengthen the 

attractiveness of a sector.  
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In addition to our focus on the relationship between CVC investments and the attractiveness of the 

market for ideas, we also analyze how CVC investments affect the size of this market. We argue 

that these investments are initially associated with increased innovative activity, thus increasing 

the number of patents filed. Here also, a decline is expected beyond a specific point. The presence 

of multiple investors enhances this effect. Our analysis demonstrated that for the full sample of 

data, containing the pharmaceutical, hardware, and software industry, our predictions hold. The 

presence of multiple investors in a field positively affects the relation between CVC investments 

and subsequent patent activity in the market for ideas. 

 

The fact that the innovative activity is positively affected by the presence of multiple corporate 

investors whereas the number of entrants is not, might be explained through the fact that specific 

vital events as such affect the attractiveness of the field. As earlier has been assumed (e.g. Pontikes 

& Barnett, 2017), it might be the fact of having a CVC investment in a technological field that 

encourage entrance in these areas. Continued investments, either from one or multiple investors 

trigger this entrance, it is: attractiveness, in a similar way.  

 

For corporate and venture inventors to continue to invest and create innovative output, the presence 

of multiple corporate investors may not only imply elevated input of money. It also reflects an 

amplified demand for innovation in this area. As such, delivering innovations to this market for 

ideas may be even more interesting when multiple established firms have confirmed their interest 

compared to a single corporate investor.  

 

4.1. Managerial Implications 

 

This study draws managerial attention by demonstrating how CVC investments affect the 

environment the established firm and its venture portfolio operate. Prior research discussed how 

these investments elevate the corporate investor’s innovation performance, it is now shown that it 
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also upgrades the activity of the technological fields that receive their investments. Two important 

consequences are embedded for the investing firm. First, the nurturing effect CVC investments 

seem to have on the market for ideas may reveal a strategic potential these investment activities 

have. Firms can try to trigger or stimulate innovative activity in those technological fields they 

would like to see progressing. Second, if firms intend to use CVC investments as prospecting 

strategy for technological fields, they should be aware of the effect these investments can have for 

the dynamics of these fields. The pace of technological development may increase, as well as the 

complexity of the knowledge developed by the active inventors in the field. The corporate investor, 

together with other established players in the field, may need to speed up their entry or steepen 

their learning curve if they do not want the technology frontier to move to far away.  

For entrepreneurs, these dynamics are also particularly interesting. The strategic interest of the 

corporate investor may not so much be in the appropriation of the knowledge developed by the 

entrepreneur. Nurturing the technological field the entrepreneur operates may be the driver of the 

investment. This also implies that an entrepreneur considering the funding of a corporate investor 

should be aware of the potential effect these investments have on its competitive environment.  

 

4.2. Theoretical Contributions 

 

This research mainly contributes to the literature on CVC investments. Prior literature focused on 

the effects of these investments on either the corporate investor or the CVC-backed entrepreneur. 

This study furthers our understanding of CVC investments by examining its influence beyond the 

parties involved. By focusing on how CVC activities influence the market for ideas of the targeted 

technological fields, we address an important effect that up to now received scarce attention.  

 

Although our study is not without limitations -e.g. the number of control variables in our models 

is limited- it unravels an apparent tension present in the field of CVC research on this regard. As 

our study shows, initial and sequent investments in technology fields have different effects on 

corporate and venture inventors that populate the market for ideas. By showing this, we elucidate 
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the ambiguous signals corporate investors seem to send to the environment, embedded in 

uncertainty. CVC investments mainly operate to confirm viability and credibility of emerging 

technologies in certain areas. However, the technological forecasts of new entrants are negatively 

affected by potential entry of established players (Chen et al., 2012). The more investments 

established firms place in a technological field, the more likely becomes their entrance, hence for 

many inventors these markets of ideas become less attractive to innovate.  

 

By exploring the effect of CVC investments on its environment, we exposed the nurturing effect 

these investments have on the technological fields they target. Gans & Stern (2003) already 

mentioned Intel’s strategy to support the global growth and progress of the semiconductor industry 

through its investments in external technology development, but empirical proof of this nurturing 

effect was still missing. Even though this effect may be unintended, it supports Maula et al.'s 

(2013) argument that learning may not be the principal reason for engagement in the VC world by 

established firms.  

Additionally, this study has minor contributions to the field that explores the impact of social cues 

on strategic decisions. We note that CVC investments orient corporate and venture entrepreneurs 

towards certain technological fields, where they contribute to the market for ideas. This orientation 

of innovative activity also influences the design of the technological landscape. Defining CVC 

investments as a factor that influences this technological landscape implies a progress for the 

literature on evolutionary economics.  

 

Lastly, entrepreneurship literature benefits from this study. Some literature already analyzed the 

importance of (re)orientation of entrepreneurial activities to other markets (Gruber et al., 2008), or 

what influences an entrepreneur’s decision on where to dedicate his efforts and time (Conti et al., 

2013). We demonstrated how corporate investors may influence the decision of entrepreneurs to 

populate certain technological fields instead of others. These effects are heterogeneous across 

industries.  
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4.3. Future Research 

There are several opportunities for future research to examine CVC investments and its effect on 

the technological environment where they occurred. For instance, the extent to which the investor’s 

experience and prominence in the field affects this relation. The novelty or exploratory character 

of the technologies invested in, may also influence the response of other inventors in the field. In 

general, our empirical research could be further explored by analyzing how investor or industry 

specific characteristics influence the results we found and discussed. In addition, future research 

could also examine potential heterogenous effects CVC investments have depending on venture 

and corporate entrepreneurs’ individual characteristics. 

 

Examining the dynamics of the market for ideas subsequent to CVC investments is also important 

to understand how these investments affect the investing firm’s technological position within the 

market. With notable exceptions by Katila and Chen (2008), and Stuart and Podolny (1996), search 

activities and subsequent learning outcomes for the focal firm have been analyzed relative to the 

firm’s prior innovative activity. Hence, research on the innovative benefits of CVC activities did 

not place the improved innovative performance of the investing firm in its competitive context 

(Dushnitsky & Lenox, 2005; Wadhwa & Kotha, 2006). As a result, we still have little 

understanding if and how CVC investments affect the technology position of the firm within the 

areas the investments happen. While extant research provides some evidence about the positive 

effect CVC investments have on the overall innovative performance of the corporate investor 

(Dushnistky & Lenox, 2005; Keil et al., 2008; Wadhwa & Kotha, 2006), it is unclear if advanced 

technological knowledge relative to other market players is achieved. In effect, a firm’s 

technological position depends not only on its own progress, but also on the technological progress 

other market players make. 

 

Another avenue to explore is the intentional character of the signal send by the corporate investors. 

So far, learning intentions have been assumed as main driver for established firms to engage in 

CVC activities. Future studies may examine if other drivers are present. These drivers most likely 

are heterogeneous among firms. As Levitt & March (1988) already indicated there exists a group 
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of dominant firms which are powerful enough to create their own environment. These pro-active 

firms intent to shape the environment they have to operate in (Bateman & Grant, 1993). Very little 

research, however, has investigated how firms strategically orient their rivals or new players in the 

market in the for them desired intention (Toh & Kim, 2013). Future research could pick up and 

analyze more in depth how CVC activities fit the strategies of these pro-active firms and their 

vision of the future technological landscape.  
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APPENDIX 

APPENDIX A 

 

For the most recent years of our sample, more specific: for the years 2012-2016, there are patents 

applied for that are still pending. Some of these patents will be granted later, implying that the 

counts of patents for those years are too small. Following Hall et al. (2005) we adjust the number 

of patents for those years. Aware of time- and technology-trends we adjust the observed counts by 

a grant-lag distribution calculated for each of the technology fields in our sample based on recent 

patent data. More specific, for the (sub)classes in our sample, we retained the patents applied for 

in the period 2006-2009. For the patents applied for in this period there is no truncation, as 99% 

of the successful patent applications are granted within 5 years after application (Hall et al., 2005).  

 

For each of the patents it was observed after how many years they were granted. With this 

information we could calculate the average percentage of patents that was granted in year t+x for 

each (sub)class in our sample. These percentages also allow us to link each year after application 

with an accumulated percentage of granted patents. As such, we know for patents applied in, for 

example, 2012 how many patents are granted after 5 years of observation.  

 

Below an example of how the adjusted number of patents was calculated.  

 

 

 

Technology 
Class 

Year of 
Application 

Observed 
Patent Counts 

Acc. 
Percentage of 
granted 

Adjusted Patent 
Count 

 A01G9/02 2011 51 0.9677494 51 

 A01G9/02 2012 55 0.912753 60.25727 

 A01G9/02 2013 67 0.8023046 83.50943 

 A01G9/02 2014 40 0.6173156 64.79668 

 A01G9/02 2015 22 0.3864873 56.92296 

 A01G9/02 2016 11 0.0965913 113.8819 

      

      
 

We see that for the year 2012 we have 55 observed patents. We have 5 year of observations and 

we know that for that patent subclass, on average 91.3% of the patents are granted after 5 year. 

We need to adjust the count with 9% upwards.  

We note also that the noise for the last year is significant, because we have almost no observations. 

Only 1 year. Because of the increasing noise towards the end, the results for the estimations using 

full data should be approached with care.  
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APPENDIX B 

 

For the patents that have been granted after 2006 we have no 10 years of observations of forward 

citations. We correct for this truncation by estimating a citation-lag distribution. We do this by 

estimating the fraction of citations that are received each year after patent grant. Recognizing time- 

and technology- specific citation patterns we calculated the weights of each year for each 

technology class using patents granted between 2000 and 2006.  

For those patents we calculated the average percentage of citations received for each year after the 

patent was granted. These averages are accumulated by year.  

 

If we for example have a patent in 2008, we miss 2 years of full citation observations. We have 

calculated the accumulated percentage of citations that is on average received after 8 years of 

observations. From there we now the expected number of citations after 10 year. Because we also 

calculated the percentage of citations expected to be received in the 9th and 10th year after grant, 

we can fill in the expected number of citations for the missing years.  

 

Because the variable of Field Citations using a 10-year window obviously contains more noise 

than the when a 3-year window is used, our main models use the 3 year window. Regressions ran 

with a 5- and a 10-year window did not significantly change our outcomes, however 
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APPENDIX C 

 

 
 

 

 

APPENDIX D 

 

 

Size of Market for Ideas – Patent Counts for 1990-2016, with adjusted counts for 2012-2016 

        

VARIABLES Full Sample Pharma Pharmaa Hardware Hardwarea Software Softwarea 

        

Acc. CVC 0.05* 0.12** -0.10 0.06* -0.01 0.06 -0.32 

 (0.033) (0.050) (0.106) (0.034) (0.129) (0.037) (0.568) 

Acc. CVCsquared -0.00** -0.00** 0.00 -0.00** 0.00 -0.00* 0.16 

 (0.001) (0.001) (0.009) (0.001) (0.004) (0.001) (0.263) 

Number of assignees 0.00*** 0.00*** -0.01** 0.00*** 0.01** 0.00*** 0.01 

 (0.001) (0.001) (0.003) (0.001) (0.003) (0.001) (0.011) 

Field citations -0.01 -0.01 -0.00 0.00 0.01 0.00 -0.02 

 (0.008) (0.013) (0.016) (0.012) (0.007) (0.020) (0.014) 

Maturityt-2 0.33*** -0.05 0.98* 0.37*** 0.35*** 0.21 -0.00 

 (0.096) (0.162) (0.510) (0.101) (0.063) (0.130) (0.153) 

        

Observations 56,189 15,689 13,256 37,807 29,864 11,859 4,544 

Number of Tech Fields 2,672 720 606 1,817 1,438 571 222 

Year fixed effects YES YES YES YES YES YES YES 

Log Likelihood -8.492e+06 -3.015e+06 -850253 -7.104e+06 -2.185e+06 -4.875e+06 -123965 

Wald X2 9049 9204 2881 7905 8048 6082 3108 

        

        

Cluster - Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
a Sample restricted to those technology fields exclusively linked to the industry 

Size of Market for Ideas – Patent Counts for 1990-2016, with adjusted counts for 2012-2016 

        

VARIABLES Full Sample Pharma Pharmaa Hardware Hardwarea Software Softwarea 

        

Acc. CVC 0.01 0.07** -0.15* 0.01 -0.03 -0.00 0.10 

 (0.022) (0.030) (0.085) (0.023) (0.153) (0.027) (0.745) 

Acc. CVCsquared -0.00** -0.00* 0.01 -0.00*** -0.00 -0.01*** 0.26 

 (0.002) (0.003) (0.007) (0.002) (0.004) (0.002) (0.224) 

Number investors -0.09 -0.04 0.38*** -0.14** -0.04 -0.18*** 0.40 

 (0.064) (0.083) (0.095) (0.058) (0.096) (0.066) (0.502) 

Acc. CVC x Number investors 0.01** 0.00 -0.01 0.01** 0.01 0.01*** -0.76 

 (0.002) (0.003) (0.025) (0.003) (0.014) (0.003) (0.592) 

Number of assignees 0.00*** 0.00*** -0.01** 0.00*** 0.01** 0.00*** 0.01 

 (0.001) (0.001) (0.002) (0.001) (0.003) (0.001) (0.011) 

Field citations -0.01 -0.01 -0.01 -0.01 0.01 -0.01 -0.02 

 (0.010) (0.012) (0.016) (0.015) (0.007) (0.022) (0.014) 

Maturityt-2 0.39*** 0.00 0.81* 0.47*** 0.35*** 0.38*** -0.01 

 (0.098) (0.184) (0.438) (0.103) (0.063) (0.124) (0.136) 

        

Observations 56,189 15,689 13,256 37,807 29,864 11,859 4,544 

Number of Tech Fields 2,672 720 606 1,817 1,438 571 222 

Year fixed effects YES YES YES YES YES YES YES 

Log Likelihood -8.403e+06 -2.963e+06 -821020 -6.973e+06 -2.184e+06 -4.716e+06 -122914 

Wald X2 10630 8942 5066 9139 8201 7209 3144 

        

        

Cluster - Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
a Sample restricted to those technology fields exclusively linked to the industry 


