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 I 

ABSTRACT 

Entrepreneurial ventures are a crucial source of innovation, yet constraint financial resources impede 

the full exploitation of their capabilities. Venture capital (VC) investors have become the primary 

source for financing these high-risk, potentially high-reward businesses. Besides independent venture 

capital (IVC), investments provided by corporate investors, also known as corporate venture capital 

(CVC), have gained in relevance over the last decades. Academics and practitioners have suggested 

that CVCs add value to their portfolio companies, but the evidence is limited. Further, it is well 

acknowledged that the majority of VC investments are syndicated. However, the phenomenon of 

syndication among CVC investors, i.e. multiple CVCs (MCVC) invest in the same venture, has 

mostly been ignored. 

 

This thesis serves as a first attempt to investigate the impact of MCVC investments on a venture’s 

innovation performance compared to ventures that are funded by only one CVC investor. Moreover, 

two underlying mechanisms of geographic proximity and industry relatedness are considered. The 

empirical analysis is based on a sample of 1,506 ventures operating in the software industry, which 

received equity investments from CVC investors between 1990 and 2015. The results indicate that 

MCVC does not have an impact per se. However, the results reveal that MCVC has a negative impact 

on a venture’s innovation performance when geographic proximity is given, whereas industry 

relatedness does not have a significant impact. This thesis contributes to the entrepreneurial finance, 

as well as the CVC and innovation literature.  

 

Keywords: venture; independent venture capital (IVC); corporate venture capital (CVC); multiple 

corporate venture capital (MCVC); syndication; innovation performance; geographic proximity; 

industry relatedness 
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1. INTRODUCTION 

Many entrepreneurial ventures have innovative ideas but lack sufficient resources to bring them to 

life. This constraint is particularly valid in technology-based ventures, whose primary asset is 

intellectual property (IP) (Hsu, 2007). Especially during the early phase, a venture requires substantial 

capital to conduct research and to commercialize its products or services (Keuschnigg & Nielsen, 

2004). On the one hand, innovative ventures offer potentially high returns, but on the other hand, they 

are subject to tremendous uncertainty. The two main characteristics of entrepreneurial ventures are 

significant intangible assets and several  years of expected negative earnings (Gompers, Lerner, Blair, 

& Hellmann, 1998). Usually, the required capital far exceeds the entrepreneur’s wealth, and thus, 

ventures need to raise outside finance. However, this presents a huge challenge in most cases as a 

track record does not exist, which could be assessed by potential investors. To evaluate the prospects 

of entrepreneurial ventures, investors need to have in-depth business competence and own industry 

experience. Also, asymmetric information, resulting from the superior knowledge of the entrepreneur 

about the venture, creates the possibility for opportunistic behavior that might harm outside investors. 

Thus, young ventures are unlikely to receive bank loans or other debt financing, given that they are 

not able to provide enough collateral to secure business debt. Further, they are unable to pay the 

regular interest due to insufficient revenue streams. 

 

The only source of entrepreneurial financing for many of these ventures are venture capital (VC) 

investors, who finance these high-risk, potentially high-reward businesses by providing equity in 

exchange for a stake in the privately-held ventures (Kortum & Lerner, 2001). The emergence of new 

industries such as biotechnology and the internet, as well as the development of innovations in the 

healthcare and IT sector were made possible due to the availability of VC for new ventures (Ghosh 

& Nanda, 2012). VC investors have the financial resources which young, innovative ventures require 

and in conjunction with the industry knowledge they possess, they enjoy a comparative advantage 

over other financial intermediaries (Keuschnigg & Nielsen, 2004). Within the VC industry, 

independent venture capital (IVC) presents the most common source for venture funding based on 
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total investment amounts and number of deals (Luukkonen, Deschryvere, & Bertoni, 2013). 

However, corporate venture capital (CVCs), i.e. investments by incumbent corporations in privately 

held entrepreneurial ventures (Gompers & Lerner, 2000), has become an important alternative to IVC 

over the last decades (Alvarez‐Garrido & Dushnitsky, 2016). 

 

In March 2019, OneWeb, a global communications company based in the United Kingdom, secured 

USD 1.25 billion in additional funding, resulting in total raised funds of USD 3.4 billion since its 

founding in 2012 (OneWeb, 2019). Besides well-known IVC investors, the capital was provided by 

CVC investors such as Qualcomm Ventures and Airbus Ventures. OneWeb represents just one of 

many investments that emphasizes the relevance of CVC as a source of entrepreneurial financing. In 

fact, the compound annual growth rate (CAGR) between 2014 and 2019 of the global CVC 

investment amount is about 21.3% and roughly 1,000 CVC firms made their first investment in the 

past five years (CB Insights, 2020). 

 

Given the increasing relevance of CVC as a specific type of VC investor, this research stream has 

attracted the attention of a growing number of scholars recently (Drover et al., 2017). Even though 

CVC shares many practices with IVC, they can be regarded as heterogeneous types of VC investors 

(Alvarez‐Garrido & Dushnitsky, 2016). Unlike IVCs, who are primarily focused on generating 

financial returns through maximizing the market value of their investments (Dushnitsky & Shapira, 

2010), CVCs are interested in maximizing the overall value of their corporate parents (Hellmann, 

2002). Alongside financial returns, CVC investments are motivated by strategic objectives such as 

gaining exposure to pioneering technologies (Chemmanur & Loutskina, 2011). 

 

Consequently, a vast amount of existing research views CVC from the perspective of the incumbents 

and discusses how it creates value to investing firms by providing a window onto novel technologies 

(Dushnitsky & Lenox, 2006). Even when a venture’s innovation is not useful on its own, it may 

enhance the value of complementary products of the corporate investors (H. D. Park & Steensma, 
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2013). However, CVCs provide value-added inputs to ventures that go beyond the sole provision of 

equity (zu Knyphausen-Aufsess, 2005). Among others, ventures backed by CVCs can leverage the 

knowledge of industry experts and use the physical infrastructure that belongs to the parent 

corporation. Thus, several studies delve into the positive role of CVC financing on a venture’s 

development and success (Masulis & Nahata, 2009). On the one hand, scholars examine to what 

extent CVC investments influence the financial performance of a venture by measuring the valuation 

when an acquisition or initial public offering (IPO) occurs (Guo, Lou, & Pérez‐Castrillo, 2015). On 

the other hand, a few studies have been conducted that investigate whether CVC investments have an 

impact on a venture’s innovation performance (H. D. Park & Steensma, 2013). The findings with 

regards to innovation performance are consistent and emphasize that CVC investments enhance the 

innovation output of ventures when certain underlying mechanisms are considered (Alvarez‐Garrido 

& Dushnitsky, 2016; Kim & Park, 2017). 

 

It is well acknowledged in the existing literature that a great amount of venture financing is provided 

by VC syndicates (Casamatta & Haritchabalet, 2007). Syndication occurs when two or more VC 

investors invest equity in the same venture during the same or subsequent financing rounds (Wright 

& Lockett, 2003). Considerable research on VC syndication from the perspective of VC investors 

exists, whereas only a few studies have considered the perspective of ventures (Tian, 2012). Data 

show that the phenomenon of syndication is also applicable to CVC investors, as 80% of corporations 

syndicate at least some of their investments with other incumbents (Anokhin, Örtqvist, Thorgren, & 

Wincent, 2011). However, the overwhelming majority of research on investment syndicates does not 

distinguish between different VC investor types in the syndicate and treats them as a homogeneous 

group. Hence, the extant CVC literature is virtually silent on investment syndicates that include more 

than one CVC investor and instead assumes a single CVC.  

 

The purpose of this thesis is to respond to this gap in the literature, by investigating the implications 

of CVC syndication (i.e. multiple CVCs (MCVC) invest in the same venture) on a venture’s 
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innovation performance measured by their patent output. Further, the two potential underlying 

mechanisms of geographic proximity and industry relatedness are considered. The existing literature 

on IVC, CVC, as well as on international business and strategic alliance (SA) will be leveraged to 

facilitate the development of the conceptual framework and formulate three research questions. In 

order to address these research questions, a quantitative research approach is adapted by studying 

1,506 ventures from the prepackaged software industry, which received investments between 1990 

and 2015. The software industry is an ideal setting to test the research questions as (1) it is capital 

intensive and requires considerable amounts of venture financing (Mann & Sager, 2007), and (2) it 

is an industry in which valuable innovations are patented and data are widely available (Cockburn & 

MacGarvie, 2009). More specifically, this thesis is concerned with evaluating the difference of the 

innovation performance between ventures that are financed by MCVC investors compared to ventures 

that received funding from only one CVC. 

 

This thesis serves as an early attempt to address the phenomenon of MCVC, which to the best of our 

knowledge has not been recognized in the existing literature. The results show that MCVC affect the 

innovation of venture’s, but only under certain circumstances. It contributes to the extant literature 

by accounting for diversity in investor’s profiles and their impact on a venture’s innovation 

performance. Moreover, two underlying mechanisms are explored under which these implications 

unfold. Also, the empirical findings contribute to the debate on selection- and nurturing effects that 

has been a challenge in exploring the relationship between CVC and ventures (Di Lorenzo & van de 

Vrande, 2018). 

 

The remaining of this thesis is structured into six sections. The upcoming section provides an in-depth 

review of the relevant literature, which builds the foundation for formulating the three research 

questions in section three. Afterwards, section four elaborates on the methodology of this research. 

It is be emphasized how the sample was constructed and which variables are used. Section five is 

dedicated to the empirical results by first presenting descriptive statistics followed by different 
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regression models. Hereafter, the results are discussed in section six, and implications for both 

practitioners and academics are offered. The final section presents concluding remarks and outlines 

future research directions and limitations of this thesis. 
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2. LITERATURE REVIEW 

The theoretical foundation of this paper is based on four different pillars, which have been covered 

extensively in the existing academic literature. Even though several different types of VC exist, such 

as bank-affiliated VC and government VC (Luukkonen et al., 2013), only the two largest VC investor 

types, i.e. IVC and CVC, are relevant in this thesis. Hence, this section begins with a comprehensive 

overview of existing research on IVC and CVC. Next to elaborating on each VC model, the 

innovation impact on a venture is discussed. Afterwards, the two closely connected research streams 

of international business and SA are presented.  

 

2.1. Independent Venture Capital 

IVC originated in the U.S. in 1946, when the first IVC organization, American Research and 

Development, was incorporated (Hsu & Kenney, 2005). An IVC firm manages pools of funds from 

outside investors aimed at investing in promising entrepreneurial ventures facing substantial 

technology, business model, and operational risk (Colombo & Murtinu, 2017). In general, the VC 

industry has experienced considerable growth for both investment amounts and the number of deals 

over the last decades. Figure 1 reports annual investment amounts and the number of deals that took 

place in the U.S. between 1995 and 2019 (Statista, 2020). During the dot-com bubble in 2000, a 

historical all-time high was reached with 8,295 deals and a total investment amount of USD 119 

billion. During the first quarter of 2020, the U.S. reported investments with a value of USD 26 billion 

and 1,271 deals. 
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Source: Statista (2020) 

Figure 1: U.S. VC Investment Amounts and Number of Deals 

 

An IVC firm usually structures its investment funds as a limited partnership (Alvarez‐Garrido & 

Dushnitsky, 2016). The fund managers of the IVC, also called the general partner (GP), collect money 

from external parties (e.g. investment banks, institutional investors, wealthy individuals) which are 

termed limited partners (LPs) (Da Rin, Hellmann, & Puri, 2013). Although LPs provide the majority 

of capital to the fund, they do not play an active role in the management of the investments in the 

portfolio. This is the responsibility of the GP, who looks for valuable investment opportunities and 

manages them throughout the investment period. Hence, the IVC firm receives an annual 

management fee of up to 2% of the committed capital from the LPs and a carried interest of ~20% of 

the generated profits (Litvak, 2009). In exchange, GPs guarantee a minimum rate of return, also 

known as a hurdle rate to their LPs. The GP has a specific time horizon of usually up to ten years to 

invest the committed capital of the LPs. Afterwards, the fund is dissolved, which means that capital 

and gains are distributed back to the LPs. For convenience, the partnership between GPs and LPs is 

illustrated in the figure below (Figure 2), which was developed based on Litvak (2009).  
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Figure 2: IVC Fund Structure 

 

Due to their obligations towards LPs, IVC funds are solely focused on financial objectives, wherein 

they look for attractive investments with potentially high returns (Maula, Autio, & Murray, 2005). In 

the VC industry, it is common to structure deals in the form of syndicates and IVCs have to 

strategically decide if they want to syndicate their investments (Wright & Lockett, 2003). Global data 

on around 30,000 VC-backed entrepreneurial ventures between 1980 and 2005 show that about 70% 

have received investments by at least two VC investors (Tian, 2012). The next section elaborates on 

the phenomenon of syndication by focusing on the motives and driving forces.   

 

2.1.1. Syndication 

A syndicate emerges when at least two IVC firms invest in a particular venture at the same time or, 

more broadly defined, during different investment rounds (Brander, Amit, & Antweiler, 2002). In 

this thesis, the broader definition of syndication is applied.  

 

From a finance theory perspective, syndication is seen as a response to risk-sharing (Khurshed, 

Mohamed, Schwienbacher, & Wang, 2020). First, it is more difficult for IVC firms to create a well-
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diversified portfolio in comparison to institutional investors, who mostly invest in listed companies 

(Landström, 2004). This is emphasized by the fact that IVC investors are faced with more significant 

ex-ante asymmetric information problems, and further, the relatively small size of an IVC firm results 

in capital constraints (Reid, 1999). Syndicating investments may be the only option to participate in 

certain deals, thereby increasing the number of portfolio companies, ultimately enhancing 

diversification and reducing the overall risk of the fund. An empirical investigation of Canadian IVC 

funds by Cumming (2006) found that the number of portfolio companies increased when the IVC 

was involved in syndication, all other things being equal. Moreover, by investigating investment 

syndicates in Canada, Brander et al. (2002) found that syndicated investments seem to be riskier, as 

the performance is more volatile compared to stand-alone investments. It is worth mentioning that 

IVC firms face a dilemma between achieving risk reduction on the one hand, and on the other hand, 

increasing transaction costs associated with a greater number of portfolio companies (Kanniainen & 

Keuschnigg, 2003).  

 

Second, because of minimum investment periods, IVC investments are much more illiquid than 

publicly traded stocks (Lockett & Wright, 2001). Due to ex-ante information asymmetry, the inherited 

risk of the investment cannot be estimate entirely in advance and can only be identified once the 

venture has been funded. If previous estimates turn out to be incorrect, adjusting a portfolio through 

divestments becomes difficult. Consequently, syndication reduces this liquidity risk by sharing risk 

on individual deals. According to Cumming, Fleming, and Schwienbacher (2005), low liquidity risk 

is associated with less syndication, whereas negative views on exit market conditions in the future 

enhance IVC firm syndication. Last but not least, another finance-related motive for syndication can 

be identified. IVC firms want to avoid the situation of systematically underperforming their peers and 

thus, co-invest to certify investments and to window-dress their performance (Lerner, 1994). Even 

though most of the value building occurs during the early stages of a venture’s life, in some cases 

syndication partners decide to invest in successful later-stage ventures. This enables IVCs to facilitate 

the access to additional capital in future periods and create new funds. 
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Alternatively, syndication can be seen from a resource-based perspective that makes it possible to 

share and access valuable information in both the selection and management of venture investments 

(Manigart et al., 2006). First, syndication at the deal selection stage may ensure superior investment 

outcomes as several individual IVCs provide their opinion by leveraging expertise that is both sector- 

and location-specific (Sah & Stiglitz, 1986). The combined efforts to assess the quality of a venture 

helps IVC investors to reduce informational asymmetries since entrepreneurs usually know more 

about the investment opportunity (Sorenson & Stuart, 2001). Given that heterogeneous resources and 

information of different IVC investors contribute to the management and support of the venture, an 

additional reason for syndication is that it may enable IVC to add value to their portfolio companies 

(Hellmann & Puri, 2002). This argument is especially relevant in earlier stage investments, as more 

mature ventures already developed their management structure, market position, and relationships 

with external stakeholders (Brander et al., 2002). According to Brander et al. (2002), Canadian 

syndicated IVC deals have higher rates of return than stand-alone projects, and thus they concluded 

that the driver for syndication is the need to access specific resources required for the ex-post 

management rather than the screening of investments. 

 

Further, motives seem to vary with regards to geographic region and the size of the IVC. Compared 

to the U.S., in European countries the argument of selecting and monitoring deals represents a less 

important role than syndicating with the aim of risk sharing, diversification, and access to larger deals 

(Manigart et al., 2006). Also, joining an investment syndicate depends on the size of the IVC investor. 

In a study by Bruining et al. (2005), it was revealed that syndicate participation depends on the firm 

size and that this relationship is curve linear. Moreover, the size of the IVC investor moderates the 

motives for syndication by either sharing financial risk or resource capabilities.  

 

2.1.2. Impact on Venture Innovation Performance 

Usually, IVC investors do not solely provide financial resources to their portfolio companies, but also 

become actively involved in the operations and provide value-adding services (Croce, Martí, & 
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Murtinu, 2013). In the case of reputable, well-connected IVCs, ventures get access to a vast network 

of contacts, which helps in recruiting the right management team and to raise additional funding 

(Lindsey, 2008). Further, as most IVCs take a seat on the board of directors of a venture, they may 

provide strategic consulting, coaching, and mentoring to the founders (Megginson & Weiss, 1991). 

 

It is worth mentioning that the disentanglement of treatment and selection effects poses a challenge 

when evaluating the impact of IVC investments on a venture’s performance (Bertoni, Colombo, & 

Grilli, 2011). In other words, it is difficult to determine if IVCs have a superior ability to identify and 

invest in inherently more successful ventures (selection effect) or whether they have a superior ability 

to add value to the venture (treatment effect) (Fraser, Bhaumik, & Wright, 2015). Whether a venture 

is funded by one IVC or through an IVC syndicate affects the performance differently. Both financial 

and innovation metrics allow evaluating the performance of a venture. However, only the latter metric 

will be investigated as the focus of this research is on innovation performance. The remainder of this 

section reviews the existing literature that deals with the impact of IVC investors on a venture’s 

innovation performance.  

 

By looking at ventures in the minimally invasive surgical device industry in the U.S., Pahnke et al. 

(2015) show that IVC investments positively influence the innovation performance of ventures 

compared to other investor types. Additionally, Florida and Kenney (1988) see the networks, 

established by IVCs, as the main factor that accelerates the technological innovation of ventures and 

thus, enhances their innovation performance. Tian and Wang (2014) conducted a study based on 

economic theories and show that IVC investors’ increased tolerance for failure allows ventures to 

realize their innovative potential. Another study by Kortum and Lerner (2000) examines the influence 

of VC on the patent stock of ventures in the U.S. across twenty industries. The analysis reveals that 

IVC funding is positively related to innovation performance. Based on these results, Hirukawa and 

Ueda (2011) propose that IVC investments indeed increase the patent propensity, but may not 

enhance productive efficiency. In contrast to the just mentioned findings, Lahr and Mina (2016) find 
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that IVC has the opposite effect by showing a negative influence on venture’s future patent 

applications and grants. Looking at syndication, Tian (2012) reveals that IVC syndicates nurture 

innovation of their portfolio companies to a greater extent compared to individual-backed ventures, 

which is based on the value-added hypothesis.  

 

Nevertheless, IVCs are also attracted to innovative ventures, as mentioned before (Haeussler, 

Harhoff, & Mueller, 2014). Several studies emphasize that the selection effect is more significant 

than the treatment effect. Once this effect is taken into consideration, IVCs no longer lead to increased 

innovation performance of ventures. Hellmann and Puri (2000) investigated VC funded high-

technology companies in Silicon Valley and distinguished between innovators and imitators based 

on their initial strategy. The results show that ventures classified as innovators are more likely to 

receive funding compared to imitators. Further, ventures that are IVC backed are better in 

commercializing their new products, and this especially holds for innovator ventures. These findings 

are in line with Engel and Keilbach (2007), who emphasize that IVCs seem to invest in ventures with 

a higher number of patent applications. Once ventures are funded by IVCs, they tend to grow more 

in comparison to ventures without IVC investments, but their innovation performance measured by 

patent applications does not differ significantly. Another study in support of the selection effect was 

conducted by Arvanitis and Stucki (2014). Using a dataset of ventures based in Switzerland, they find 

that IVCs select ventures with a potential of above-average innovation performance. The received 

funding does not contribute to statistically higher innovation performance as compared with similar 

ventures that do not receive funding. 

 

In the existing research, evidence for both the selection and treatment effect of IVC investments can 

be found. Nevertheless, it seems that the majority tends toward the selection effect and hence it can 

be assumed that IVCs are more crucial when it comes to determining and commercializing innovation 

and are less effective with regards to fostering additional venture innovation. 
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2.2. Corporate Venture Capital 

The concept of CVC has attracted considerable attention from researchers. This section gives an 

overview of the existing literature. Next to stating an appropriate definition, the historical evolution 

and the current state of the CVC landscape is presented. Afterwards, the governance and syndication 

of CVCs is discussed. Last but not least, the impact of CVC investments on the innovation 

performance of a venture is outlined.  

 

Following IVC, CVC investors are the second most widespread group of investors in the VC industry 

(CB Insights, 2020). In the extant literature, CVC is seen in different ways. According to Ernst, Witt 

and Brachtendorf (2005), the term refers to the practice of establishing a legally separated CVC unit 

controlled by the parent firm which aims to invest equity in start-ups. However, in this thesis, CVC 

is defined more broadly as minority equity investments made by incumbent firms in privately held 

entrepreneurial ventures (Dushnitsky & Lenox, 2005b). It is worth mentioning that CVC is not the 

same as corporate venturing, also commonly referred to as corporate entrepreneurship. Corporate 

venturing is the overarching term to describe any investment form of a corporation to develop existing 

business or to find new sources of innovation from both inside and outside of the organizational 

boundaries (Miles & Covin, 2002). 

 

2.2.1. Evolution of CVC 

The emergence of CVC can be traced back to 1919, when Pierre S. du Pont, president of American 

chemical manufacturer DuPont, invested in the young, and privately held automobile venture General 

Motors (Rind, 1994). During the first World War, the value of this investment increased seven-fold 

as the demand for automobiles significantly increased. Already during this time, the investment by 

DuPont was driven by both strategic and financial goals. On the one hand, the equity provided by 

DuPont helped General Motors to accelerate growth and on the other hand, enhanced demand for 

DuPont’s products, such as artificial leather, plastic, and paints (Mason & Landström, 2012). 

To get the full concept of CVC, it is essential to review its development since the phenomenon first 
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emerged in 1919. Since then, four main periods can be distinguished (Cumming & Dushnitsky, 2012). 

The first period appeared in the mid-1960s, about two decades after the initial institutional VC funds 

were introduced (Gompers, 2002). This was driven by three forces. First, as a result of strict anti-trust 

enforcement following the Great Depression, corporations were prevented from heavily relying on 

any of their established markets and forced them to seek new business opportunities to enhance 

profits. Consequently, providing ventures with corporate funds was a solution to achieve 

diversification (Cumming & Dushnitsky, 2012). Second, CVC units enabled corporations with excess 

cash flow to exercise positive balance sheets (Fast, 1978). Last but not least, corporations started to 

recognize the remarkable financial returns that IVC funds achieved and the successful performance 

of the ventures belonging to their portfolios (Gompers & Lerner, 2000). During that period, about 

one-quarter of the Fortune 500 corporations established CVC initiatives, which invested in external 

ventures or internal ventures, which were usually founded by their employees. Corporations provided 

equity to ventures either directly or indirectly through IVC funds (Gompers, 2002). When markets 

for IPOs, through which VC investors usually exit successful investments, collapsed in 1973, the first 

period of CVC came to an end (Gompers & Lerner, 2000). Further, changes in the macroeconomic 

environment, mostly driven by the oil shock, led to a situation where corporations suddenly no longer 

earned excess cash flows (Cumming & Dushnitsky, 2012). Consequently, most of the corporations 

dissolved their CVC efforts at this point.  

 

The early 1980s, characterized by significant technology-driven business opportunities in 

combination with favorable public markets, can be regarded as the second period, which stimulated 

the VC market as a whole. Thus, many corporations across different industries revived their previous 

CVC efforts or introduced new venture funding arms with an investment focus on high-tech and 

pharmaceutical ventures (Gompers, 2002). Nevertheless, with the advent of the stock market crash in 

1987, this period came to an end, and a majority of CVC programs had to be scaled back once again. 
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As a result of enhanced technological advancement in the 1990s, a staggering number of 

telecommunications and internet related ventures were found. Hence, the number of CVC programs 

expanded to an all-time high, with more than four hundred corporations being involved in CVC 

(Cumming & Dushnitsky, 2012). Many of today’s most known CVCs were founded at this time, such 

as Intel Capital (CVC unit of Intel Corporation). CVC investment levels, adjusted for inflation, were 

much higher compared to previous periods. By 2000, corporations participated in investment rounds 

in excess of USD 16 billion, or equal to 15% of the total funding of VC-backed ventures in that year 

(Cumming & Dushnitsky, 2012). However, the third period came to an end after the bubble burst in 

2000 and declining stock markets forced many public tech companies to file for bankruptcy, and with 

this, a contraction of CVC programs took place. 

 

Based on the three aforementioned periods, three main insights can be derived: (1) CVC initiatives 

followed IVC. Consequently, corporations realized this market comparatively late, which made it 

difficult to achieve satisfying financial returns. (2) It becomes obvious that CVC programs were pro-

cyclical and thus, mostly short-lived. Initiatives were rapidly terminated once distress in the financial 

markets became apparent and balance sheets tightened. This behavior prevented corporations from 

organizational learning as well as taking advantage of subsequent market upturns. (3) Usually, CVC 

programs were only sparsely aligned with the strategy and culture of the parent corporation. This 

inevitably created tensions within the organizations. 

 

The current period, which began in the mid-2000s, has much in common with previous periods, but 

it also features a crucial structural change when it comes to CVC initiatives. Nowadays, corporations 

see CVC as a key component of their innovation strategy. This was triggered by how corporations 

manage their research and development (R&D) strategies. Whereas during earlier periods, most 

corporations focused on internal R&D, these days corporations seek external sources to generate new 

ideas and innovations. Hence, CVC can be seen as a way to engage in open innovation for 

corporations and it serves as a window on new technologies. As a consequence of the previous point, 
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with an average of four years, current CVC programs have much higher longevity compared to earlier 

periods with less than three years (Gompers & Lerner, 2000). Today, CVC arms invest in industries 

diverse as information technology, semiconductors, telecom equipment, and biotechnology. Further, 

CVC portfolios do not only include ventures based in the U.S. but have an emphasize on ventures in 

developing countries as well.  

 

2.2.2. Current Corporate Venture Capital Activity 

When taking a look at CVC data, which were obtained from CB Insights (2020), it becomes evident 

that investment activities have risen significantly over the last decade and established corporations 

have become essential players in the VC industry. The following section considers aggregated CVC 

activity over the time horizon from 2014 to 2019 to illustrate the development of CVC investment 

amounts and number of deals across regions and different industry verticals. 

 

In general, CVC deals and funding reached a record high in 2019. Considering Figure 3, looking at 

the year-over-year (YoY) growth rates for 2019, it becomes clear that CVC-backed deals increased 

by ~8% to a total number of 3,234 deals and funding by CVC increased by ~3% to a total investment 

amount of USD 57.1 billion (CB Insights, 2020). Nevertheless, this growth was notably smaller 

compared to 2018, when CVC deals increased by ~33% and funding amount by ~53%. Taking a 

closer look at the deals, it reveals that the majority of CVC investments were provided to early-stage 

ventures in 2019. More precisely, more than half of CVC deals went to seed or series A stage ventures, 

accounting for ~24% and ~29%, respectively. Hence, 750 deals into seed ventures, which involved 

410 CVCs, were conducted in 2019. 
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Source: CB Insights (2020) 

Figure 3: Annual Disclosed CVC Deals and Funding (globally) 

 

During the observed period, the percentage of CVC investments as a share of global VC investments 

increased by ~6%, from ~19% in 2014 to a record high of ~25% in 2019 (Figure 4). Hence, CVC 

made up a quarter of all VC deals in 2019, of which ~39% of deals were solely funded by CVC 

investors.  

 

 
Source: CB Insights (2020) 

Figure 4: CVC Participation in Overall VC Deals (globally) 

 

Moreover, Figure 5 emphasizes the fact that the average CVC deal size exceeds the average VC deal 

size (CVC participation excluded). Even though the average CVC deal size decreased from ~USD 
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widened to ~USD 7.7 million. This represents the largest amount since 2016, where the gap was 

~USD 10.0 million. 

 

 
Source: CB Insights (2020) 

Figure 5: Average CVC and VC Deal Size (globally) 

 

Further, the number of new entrants to CVC has steadily grown over the last few years, and in 2019, 

259 newly active CVC firms invested for the first time. Once again, Google Ventures was the most 

active CVC in 2019, followed by Salesforce Ventures and Intel Capital. In 2019, the majority of 

CVCs invested in artificial intelligence (453 deals; ~USD 10.6 billion total funding), cybersecurity 

(124 deals; ~USD 2.7 billion total funding), digital health (237 deals; ~USD 4.7 billion) and fintech 

ventures (461 deals; ~USD 11.1 billion).  

 

When it comes to geographic investment patterns of CVCs in 2019, a shift can be observed in 

comparison to the previous five years. For the first time, ventures based in Asia accounted for a 

greater share of total CVC deals than ventures based in North America. This was mainly driven by 

substantial growth in India and Japan, whereas China saw a drop of ~19% in CVC deals and funding 

fell by ~41% YoY. Further, Europe experienced its second consecutive year of CVC activity growth. 

Deals to European ventures rose by ~19%, while funding amount accelerated by ~38%. Within 
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as in 2018. Although funding in the U.S. increased by ~8% YoY to a new high of ~USD 31.2 billion 

and deals increased by ~4% to 1,191, the U.S. experienced a slowdown in CVC activity compared to 

2018. With ~60% in 2019, Silicon Valley, Boston, and New York City still account for the majority 

of CVC deals in the U.S.. However, CVC deals outside of these tech hubs gained in relevance and 

grew from 308 in 2018 to 345 in 2019, which is equivalent to an increase of ~12%. 

 

2.2.3. Governance 

CVC is increasingly becoming a mechanism through which established firms gain an edge in today’s 

business and enables them to gain a window on new technologies (Benson & Ziedonis, 2009). 

According to Dushnitsky (2006), different opportunities for corporations exist with regards to 

structuring and organizing their CVC initiatives. To begin with, they can become a LP by investing 

in already existing pooled funds, which are typically managed by third party investors such as IVCs. 

Another option is to directly funnel investments to ventures through operating business units of the 

corporation, most of the time R&D and business development departments (Bertoni, Colombo, & 

Grilli, 2013). Last but not least, wholly owned subsidiaries within the corporate boundaries can be 

established. In this case, money from the parent company is allocated to the investment subsidiary 

and the CVC then strategically invests in new ventures on behalf of the parent (Chemmanur, 

Loutskina, & Tian, 2014). Annual investment amounts are usually a fraction of total revenues or 

assets of the corporate parent (Alvarez‐Garrido & Dushnitsky, 2016). 

 

Considering heterogeneity among VC investors, significant differences between IVC and CVC along 

several dimensions can be identified (Bertoni et al., 2013). First, CVCs are concerned with 

maximizing the overall value of their corporate parents (Hellmann, 2002). Thus, next to financial 

returns, which is IVC’s sole investment goal, CVCs typically pursue broader strategic objectives 

(Chesbrough, 2002). On the one hand, CVC initiatives can be used to strengthen the current position 

of the corporate parent in the existing market, and on the other hand, can provide access to new 

markets and technologies (Wadhwa & Kotha, 2006). Even though strategic and financial returns are 
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interconnected, given that a window on an opportunity only exists if a venture survives commercially, 

the importance of strategic gains seem to be more important for CVCs (Sykes, 1990). This is 

supported by the reasoning, that if an investment does not yield strategic benefits but only attractive 

financial returns, the parent corporation is in threat of creating a potential rival (Gompers & Lerner, 

2004). Further, CVC units are more or less directly connected to the corporate parent, whereas IVC 

funds are structured as a limited partnership and are restricted by a contractually enforced ten-year 

lifespan (Chemmanur et al., 2014). CVCs can determine their investment horizon, and hence, it can 

exceed the lifespan of IVCs. Another difference becomes evident when looking at the compensation 

of IVC and CVC fund managers. The performance-based compensation in IVCs, i.e. 2% management 

fees and 20% carried interest, is usually not applied to CVC funds. Instead, managers receive a fixed 

salary and a bonus that depends on the parent company’s financial performance (Gompers & Lerner, 

2000).  

 

Based on the differences mentioned above, mainly longer investment horizons, both a strategic and 

financial focus, and the lack of performance-based compensation may allow CVCs to be more open 

to experimentation, coupled with a higher tolerance to failure. These are two crucial factors that might 

enable ventures to enhance their innovation efforts (Manso, 2011). Section 2.2.5. looks at this 

argument from an empirical perspective.  

 

2.2.4. Syndication 

Similar to IVCs, CVC investors co-invest with other CVCs in ventures, which forms a CVC 

investment syndicate. In this thesis, the terms CVC syndicate and MCVC are used interchangeably. 

Indeed over 80% of corporations syndicate their venture investments with other incumbents (Anokhin 

et al., 2011). Also, CVCs syndicate more frequently than IVCs and invest with larger syndicates 

compared to investment rounds involving only IVCs (Dushnitsky, 2006). Even though the IVC 

literature suggests several benefits of syndication, which were elaborated in section 2.1.1., and also 
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hold for CVCs to a certain extent, a CVC’s decision to syndicate depends on additional, more strategic 

motives. 

 

The first benefit of CVC syndication relates to the opportunity to observe and acquire insights on 

other investors’ know-how, operational processes and capabilities with regards to CVC investments 

and internalizing innovative ideas (Sammarra & Biggiero, 2008). Further, connecting to other CVCs 

through syndication enables incumbents to get access to a pool of specialized labor, that eventually 

will join their company (Anokhin et al., 2011). Notably, instead of pursuing isolated VC providers, 

ventures are attracted to CVC investors when they are part of a more extensive system, that can 

provide funding and technological expertise (Anokhin et al., 2011). Since CVCs aim to invest in 

ventures with promising technologies that are relevant to the operations of their parent corporation, 

syndication enables incumbents to enhance their presence and invest in ventures which would 

otherwise not be possible. 

 

Nevertheless, the syndication of CVC investments also has one crucial drawback, and sometimes 

incumbent corporations may be better off by avoiding syndication. Even though the possibility of 

knowledge spillovers is one of the most important benefits, it also poses the most significant risk at 

the same time. When jointly supervising and developing a venture, a corporation may absorb 

proprietary information from other investors on the one hand, but on the other hand, it may also 

unintentionally experience a leakage of its accumulated asset stock (Anokhin et al., 2011). This 

especially holds, if the incumbent corporations are competitors and operate in similar markets. Hence, 

it is essential to balance the competitive and co-operative forces during the innovation process 

(Cassiman, Di Guardo, & Valentini, 2009). This trade-off is commonly referred to as the information 

exchange paradox (Anokhin et al., 2011).  

 

It is often the case that besides CVC syndicated investments, IVC investors also inject equity into the 

same venture. When a venture receives funding from both VC investor types, this can lead to certain 
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conflicts. Since CVCs usually pursue broader objectives, this may hinder IVCs to gain immediate 

capital returns (H. D. Park & Steensma, 2013). Inevitably, frictions about how to steer a venture’s 

strategic decision will arise at some point (Bertoni et al., 2013). 

 

2.2.5. Impact on Venture Innovation Performance  

To accelerate investee’s innovation, CVCs usually closely collaborate with ventures and enable them 

to access valuable resources of the corporate parent (Keil, Maula, & Wilson, 2010). Among others, 

resource acquisition allows a venture to leverage existing R&D facilities, distribution channels, and 

marketing know-how, which are essential for a venture to develop and sell their products. Further, 

ventures can acquire private corporate knowledge, that relates to salient technology, markets, and 

competition data. Last but not least, ventures that are affiliated with a large corporation seem to be 

more credible. For most ventures, the possibility of receiving value-adding services, which are 

instrumental for their subsequent success or even survival, makes up a more critical selection criterion 

than just the provision of equity funding (Smith, 2001).  

 

Nevertheless, ventures are faced with a sharks dilemma, meaning that a trade-off between their need 

for resources from corporations and a threat of misappropriation of their knowledge exists (Katila, 

Rosenberger, & Eisenhardt, 2008). This dilemma is even stronger when the parent corporation of the 

CVC operates in the same industry as the venture. Still, this effect is moderated by the intellectual 

property protection (IPP) regime (Dushnitsky & Shaver, 2009). Moreover, not only the industry 

relatedness between a venture and a CVC is relevant, but it also matters whether the resources of both 

partners are complementarities or rather substitutes (Maula et al., 2005). To be more specific, 

complementarity means that the resources enhance the effectiveness of the resources of the other 

party. In contrast, substitutes show that there is great overlap between two sets of resources. 

According to a study by Hellmann (Hellmann, 2002), ventures should only accept investments by 

CVCs if their business is complementary to the business of the corporate parent. 
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The CVC literature demonstrates that a venture’s innovation performance is sensitive to the investor 

type, whose complementary resources differ. One of the first studies with regards to this was 

conducted by Alvarez-Garrido and Dushnitsky (2016), who studied U.S. biotechnology ventures that 

were funded by CVCs or IVCs. Their key finding is that CVC-backed ventures show higher rates of 

innovation, measured through granted patents and scientific publications, compared to their IVC-

backed peers. They explain this result with the better regulatory knowledge of CVCs, which plays a 

vital role when ventures are subject to administration approval. Also, ventures that are in closer 

geographic proximity to the corporate parent increase their innovation output, as the access to R&D 

laboratories is enhanced. H. D. Park and Steensman (2013) support these findings by stating that 

ventures that are funded by highly reputable CVCs show the highest innovation performance, whereas 

solely IVC funded ventures show the lowest. Chemmanur et al. (2014) find similar results and justify 

it based on higher tolerance for failure of CVC investors and with CVC’s greater industry knowledge, 

given a technological fit between their parent corporation and the venture. In contrast to this, Pahnke 

et al. (2015) suggest that CVC investments constitute the selection bias and the participation of CVC 

investors in a funding round has either no or a negative impact on a venture’s innovation outcome. 

Moreover, they found that those CVC-backed ventures are less effective in commercializing their 

inventions (Pahnke et al., 2015).  

 

The impact of MCVC investments on a venture’s innovation has mostly been unrecognized in the 

existing literature. The majority of research on syndication either disregards the case of MCVCs at 

all or does not distinguish between syndicates that involve a single CVC or MCVCs and hence, they 

are treated equally. Even though a few studies focus on the impact of MCVCs in a syndicate on the 

corporate’s innovation (e.g. Anokhin et al., 2011), it is difficult to say anything from a venture 

perspective. Consequently, the next section 2.3. will dive into the SA literature, which makes it 

possible to infer the impact of MCVC investments on a venture’s innovation performance. 
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2.3. Strategic Alliance  

The existing literature emphasizes a variety of different types of alliances for inter-organizational 

collaboration (e.g. Culpan, 2009). With regards to VC, Wright and Lockett (2003) state that VC 

syndication is similar to an equity joint venture, as at least two investors provide equity to an 

independent legal entity. Over the last decades, SAs have become the predominant form for absorbing 

and creating new knowledge (Khamseh & Jolly, 2008). Broadly defined, a SA is a formal agreement 

between at least two firms in order to achieve a common goal by sharing resources (Ariño, 2003). 

 

Several scholars have examined the phenomenon of CVC based on the existing SA literature (e.g. 

Ivanov & Masulis, 2008). For instance, Dushnitsky and Lavie (2010) find evidence for the 

interdependence between CVC activity and the formation of alliances. Further, they directly contrast 

SA with CVC by characterizing both of them based on certain categories, such as main objectives, 

governance structure or ownership type. The main difference between both types of interfirm 

relationships is that CVC involves an equity investment which SA does not necessarily (Maula, 

2001). 

 

The thesis also adopts this view and compares CVC with SA. The following parts draw on specific 

concepts from the SA literature to better understand the dynamics between ventures and their 

corporate investors. Further, this allows to gain a better understanding of industry relatedness in a 

CVC context.  

 

2.3.1. Value Creating Mechanisms 

According to Maula (2001), three main reasons why ventures benefit from SAs exist: (1) resource 

acquisition, (2) knowledge acquisition, and (3) endorsement. The first two are especially relevant for 

this thesis and might enable to explain the innovation performance of ventures.  
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First, the extant literature shows that ventures can gain access to complementary resources through 

SAs, and thus make incumbent firms attractive alliance partners (Alvarez & Barney, 2001). 

Complementary resources originate from the concept of complementarity, which occurs when two 

activities reinforce each other (Matsuyama, 1995). Teece (1986) pioneered the idea of complementary 

resources when analyzing the success factors of innovation. He argues that, amongst other criteria, 

complementary resources are required to translate an innovation into commercial returns. Further, 

Teece (1986) classified complementary resources into three distinctive types: generic, specialized 

and co-specialized. Whereas generic resources are not necessarily tailored to the specific innovation, 

the terms of specialized and co-specialized assets shed light on the nature of the interdependence 

between resources and innovation. Specialized resources are characterized by a unilateral dependence 

of the resources on the innovation and vice versa. Thus, co-specialized resources exhibit a bilateral 

dependence. A real-life example emphasizing the importance of complementary resources is the 

invention and failed commercialization of diet coke by RC Cola, a relatively small beverage 

enterprise (Teece, 1986). The two industry giants, Coca Cola and Pepsi quickly imitated the novel 

soft drink and incorporated it into their product portfolios. The first-to-market advantage generated 

by RC Cola was forfeited shortly due to the lack of complementary resources, e.g. a sophisticated 

distribution network and an effective marketing strategy. Hence, it becomes clear how important the 

access to complementary resources of CVC investors can be for ventures. Second, SAs allow ventures 

to acquire valuable knowledge through interorganizational learning (S. H. Park, Chen, & Gallagher, 

2002). Evidence exists, that collaboration among ventures and incumbent corporations leads to 

innovation of new products and services (Dickson, Lawton Smith, & Lloyd Smith, 1991). 

 

However, SAs exhibit one key downside which relates to higher coordination costs resulting from 

cooperation between the partners (Gulati & Singh, 1998). The challenge of compensating for 

coordination costs seems to be highly applicable to the CVC context (Nanda & Rhodes-Kropf, 2018). 

Das and Teng (2000) highlight the importance of joint interests by applying the resource-based view 

to SA. Opportunistic companies trying to exclusively pursue own interests at the partner’s expense 
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negatively affect the performance, making the collaboration doomed to fail in the long term (Arend, 

2009; Das & Teng, 2000; Duysters, Kok, & Vaandrager, 1999). This is also confirmed by Park and 

Russo (1996) who found that cooperating with a direct competitor increases the risk of failure 

significantly.  

 

All in all, it can be concluded that in multiple partnership alliances coordination costs increase with 

the number of partners (Das & Teng, 2002). Hence, MCVC will allow ventures to get access to a 

greater pool of resources and knowledge but at the same time increasing coordination costs are 

inevitable.  

 

2.3.2. Relatedness 

On the one hand, research has emphasized that coordination costs can be reduced if partners in a SA 

are related to a certain extent, as they are less likely to behave opportunistically (White & Siu‐Yun 

Lui, 2005). On the other hand, a high degree of relatedness between alliance partners results in 

redundancy, which leads to a situation where partners are not able to provide value-adding 

complementary resources to each other (J. Baum, Calabrese, & Silverman, 2000). Further, 

competition among partners intensifies as similarity between partners increases (Lavie, 2007). 

Consequently, to exploit full potential, the relatedness of partners in a SA needs to be balanced.   

 

2.4. Internationalization of Venture Capital 

For a long time the VC industry has been regarded as a purely local business due to its origin in the 

U.S. and the importance of close investor-investee relationships which often require geographic 

proximity as a precondition for their formation (Fritsch & Schilder, 2008). However, cross-border 

VC investments gained in relevance during the late 1990s (Aizenman & Kendall, 2008). During this 

time, many countries around the world changed their local practices and regulations to make it easier 

for foreign VC firms to operate (Guler & Guillén, 2010). Nowadays, cross-border investments 
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represent a significant share of global VC investment amounts and many of the fastest growing global 

ventures have attracted cross-border VC to support their internationalization (Fritsch & Schilder, 

2008; Mäkelä & Maula, 2005). For instance, international investments of U.S. based VC investors 

accounted for 20.8% of the total amount that VCs spent domestically in 2005, whereas the percentage 

was around 1.6% during the 1980s (Madhavan & Iriyama, 2009). 

 

The following subsections outline the benefits and costs associated with cross-border VC 

investments. Further, it is emphasized that VC syndication can be utilized as a vehicle to overcome 

spatial distance.  

 

2.4.1. Costs and Benefits 

In general, the success of cross-border VC investments depends on a number of host country 

institutions such as legal institutions to facilitate contracts between VCs and entrepreneurial ventures 

as well as financial institutions to liquidate investments (Guler & Guillén, 2010). Even if these 

institutional considerations of the foreign country are satisfied, certain challenges regarding the 

relationship between a VC investor and a venture may still persist.  

 

Among the various frictions that might arise in cross-border VC investments, the information 

asymmetry and moral hazard due to geographical distance are well acknowledged in the existing 

literature (Dai, Jo, & Kassicieh, 2012). The presence of information asymmetries between 

geographically distant VCs and ventures might lead to higher information costs (Chakrabarti & 

Mitchell, 2013). Corporate investors can reduce these costs by making investments in industry-related 

ventures (Kang & Hwang, 2019). However, information asymmetry between the investors and 

investee can be a source of adverse selection during the screening process or can lead to principal-

agent problems at a later stage (Buchner, Espenlaub, Khurshed, & Mohamed, 2018). Further, 

increased transaction costs due to geographical distance represent another significant drawback VCs 
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face when engaging in cross-border investments. This in turn influences the effort and commitment 

VCs allocate to their portfolio companies (Mäkelä & Maula, 2006). Indeed, according to Bernstein, 

Giroud and Townsend (2016), VC on-site involvement increases following a reduction in travel time 

and this leads to an increase in innovation. Moreover, the greater the distance to the venture, the less 

likely it is that a VC investor becomes a member of the board of directors (Lerner, 1995). This 

indicates that cross-border investments are associated with a decrease in monitoring efficiency 

(Fritsch & Schilder, 2008). This is especially detrimental for early-stage ventures where VC input is 

most beneficial to acquire resources and develop organizational routines (Devigne, Vanacker, 

Manigart, & Paeleman, 2013).  

 

In contrast to the existing literature presuming a negative impact of spatial distance, several benefits 

emerging from international investment activities can be emphasized. Most of the time, VC investors 

engage in cross-border investments when the domestic markets are saturated (Buchner et al., 2018). 

This is supported by Hall and Tu (2003) who mention higher competition in the domestic markets 

due to a limited number of deals, and the aspiration for higher returns in international markets as 

possible explanations for cross-border investments. Moreover, they identified larger VC funds to be 

the predominant investors that can be found overseas. In a paper on local bias with regards to cross-

border VC investments, Cumming and Dai (2010) found evidence that larger VCs with more 

experience show less local bias compared to industry peers which are less reputable. With regards to 

CVCs, a recently published study highlights the positive consequences resulting from international 

portfolio diversification (Belderbos, Jacob, & Lokshin, 2018). CVC investments which are 

geographically diversified entail access to a greater amount of ventures and their local innovation 

systems. By increasing the magnitude of external knowledge, corporate parents of CVC units may 

benefit from re-combining and cross-fertilizing these resources (Belderbos et al., 2018).  
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2.4.2. Syndication   

Investment syndicates are an effective vehicle to overcome the previously described obstacles 

resulting from a lack of proximity (Fritsch & Schilder, 2012). VC investors sometimes choose to 

syndicate their investments with local VCs (Hain, Johan, & Wang, 2016). These local VCs serve as 

anchors by connecting the regional economy to more distant parts of the industry (Fritsch & Schilder, 

2012).  

 

As cross-border syndicates between domestic and foreign investors reduce high cultural and 

institutional distance (Dai & Nahata, 2016), they also reduce transaction costs (Tykvová & Schertler, 

2008). According to Devigne et al. (2013), firms backed by a syndicate of foreign and domestic VCs 

display early stage survival. They attribute this to the local VC in combination with later stage 

scalability and internationalization associated with foreign VCs investors. Further, the existing 

literature emphasizes that ventures receiving funds from a syndicate of domestic and foreign VCs 

have greater post-IPO performance compared to ventures that are solely affiliated with either a 

domestic or foreign VC (Chemmanur, Hull, & Krishnan, 2016).  
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3. RESEARCH QUESTIONS 

Based on the acquired knowledge in the previous section, this section aims to develop a conceptual 

framework consisting of three research. 

 

3.1. Multiple Corporate Venture Capital 

Based on the reviewed literature, it becomes apparent that in general CVC investors foster innovation 

in their portfolio ventures to a greater extent in comparison to IVC investors. This is mainly driven 

by more complementary resources that CVCs provide to ventures (Alvarez‐Garrido & Dushnitsky, 

2016). Further, it has been shown that ventures that receive investments from IVC syndicates generate 

both a greater number of patents and patents with higher impact than individual-backed ventures 

(Tian, 2012). To the best of our knowledge, no similar study has been conducted in the setting of 

CVC syndication. Therefore, it would be highly valuable to investigate the innovation performance 

of ventures backed by MCVC with those backed by an individual CVC investor. To gain appropriate 

insights on the potential dynamics of MCVCs, the SA literature, which has been reviewed in section 

2.3., serves as a proper reference point. 

 

On the one hand, it is crucial to elaborate on the costs that arise for a venture due to MCVC 

relationships. First, similar to partners in a SA, CVC investors in a syndicate are confronted with 

coordination costs. In collaboration with the venture, CVC investors have to make joint decisions on 

the strategy of the venture and determine which CVC provides what kind of resources (Zhang, Gupta, 

& Hallen, 2017). However, CVCs differ with regards to their strategic objectives, and this might 

result in a conflict of interest (Kim & Park, 2017). This conflict might become even more substantial 

when other investor types are part of the syndicate, such as IVCs. As described in section 2.2.4., a 

misalignment of goals between the two types of investors exists (H. D. Park & Steensma, 2013). 

Given different interests within a CVC syndicate and between CVC investors and other investor 

types, it is most likely that a venture will encounter higher coordination cost with an additional CVC 

investor. Moreover, receiving funding from an additional CVC means that the venture is exposed to 
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a greater number of corporations, which might be inclined to appropriate venture’s knowledge. 

Hence, it can be assumed that the threat of misappropriation increases (Hallen, Katila, & Rosenberger, 

2014). However, ventures have some mechanisms at their disposal to protect their IP. First, ventures 

can implement certain safeguards, which among others include the restriction of board seats to CVC 

investors, reducing the equity ownership and only allow CVCs to invest at a later stage of the 

venture’s life cycle (Maula, Autio, & Murray, 2009). More importantly, as CVC investors care about 

their reputation and want to avoid opportunistic behavior that would hamper them, a syndicate can 

function as a way to prevent CVCs from misappropriating venture ideas by mutually monitoring each 

other (Bachmann & Schindele, 2011).  

 

On the other hand, the benefits for a venture with MCVC are worth mentioning. According to the 

value-added hypothesis, CVC investors try to create value for their ventures, instead of just selecting 

the best-performing ventures (Brander et al., 2002). Also, the resource-based view assumes that 

syndication facilitates sharing and accessing relevant resources (Lockett & Wright, 2001). 

Consequently, MCVCs that possess heterogeneous resources enable ventures to leverage a broader 

range of complementary inputs as part of their innovation activities (Tian, 2012). Some CVCs may 

have superior industry knowledge, whereas others have more valuable networks to various 

stakeholders, which they receive through their parent corporations. This will enhance nurturing 

innovation of the venture. In contrast, entrepreneurial ventures that are financed by a single CVC 

investor may lack the advantages associated with MCVC. 

 

In sum, it is expected that both costs and benefits for a venture will increase depending on the amount 

of CVC investors. The venture’s innovation performance is thus, influenced by the one that dominates 

the other. Since the existing literature does not provide enough information on this issue, the first 

research question of this thesis is the following: 

Research Question 1: What is the impact of MCVC on a venture’s innovation performance in 

comparison to ventures backed by a single CVC investor? 
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To investigate this relationship further, two underlying mechanisms are taken into consideration that 

might moderate the outcome of the impact of MCVC on a venture’s innovation performance.  

 

3.2. Geographic Proximity 

The existent literature on VC in conjunction with cross-border investment has shown that an 

increasing number of investors not only makes domestic investments but also penetrates foreign 

markets (Fritsch & Schilder, 2008). Correspondingly, ventures seeking additional funding seize the 

opportunity to attract investors from abroad (Schertler & Tykvová, 2011). Hence, the volume and 

number of VC transactions globally increased not only domestically, but also outside national borders 

(Madhavan & Iriyama, 2009). The literature review on internationalization of VC serves as a 

reference point to infer implications of geographic distance on a venture’s innovation performance in 

a MCVC setting. 

 

Selecting target ventures in an international environment is more costly than identifying potential 

investments in spatial proximity (Kang & Hwang, 2019). The related information costs are driven by 

the necessity of evaluating an investment opportunity through personal contacts and on-site 

inspections (Sorenson & Stuart, 2001). Corporations can benefit from co-investing peers, which are 

closer located to the target venture by gaining access to additional insights and valuable information 

thus, reducing information costs.  

 

According to Alvarez-Garrido and Dushnitsky (2016), it is likely that the amount of complementary 

resources increases as the number of CVC investors increases. However, proximity to the corporate 

parents of the CVCs is necessary to leverage these resources as it enables close interaction and soft 

information flows which in turn contributes to innovation (Sorenson & Stuart, 2001). This is 

strengthened by the argument that the progression of innovation development has a strong local nature 

and required novel recombination of ideas (Alvarez‐Garrido & Dushnitsky, 2016). Further, spatial 
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proximity facilitates better monitoring of the venture’s operations and the management team. Last 

but not least, geographic proximity between CVC investors and ventures helps to overcome obstacles 

like cultural, administrative, and economic differences, which allows effective interaction and 

operational assistance (Ghemawat, 2001). Hence, ventures that are located in greater distance to their 

CVC investors can only partially exploit the available resources and this would make CVC investors 

not significantly different from the complementary resources of IVCs (Alvarez‐Garrido & 

Dushnitsky, 2016).  

 

Although, it is acknowledged in the existing literature that an investor in close proximity to a venture 

can serve as an anchor by taking care of monitoring and transmitting knowledge to the venture 

(Fritsch & Schilder, 2012; Gupta & Sapienza, 1992), remote CVC investors might be reluctant to 

share knowledge due to a lack of control and the risk of unintended knowledge spillovers to other 

CVC investors (Anokhin et al., 2011). The distant CVC could also become a passive investor by 

completely relying on the co-investor’s commitment and its provision of value-adding services. This 

in turn might motivate the closely located CVC to behave opportunistically (Masulis & Nahata, 

2009). As mutual monitoring between geographically distant CVCs in a syndicate is impractical, 

ventures would only be protected by the defense mechanisms which are at their disposal. 

 

Nevertheless, CVC investors that are not in close geographic proximity to the venture might also be 

beneficial. According to Mäkelä and Maula (2005), foreign VC investors can provide valuable 

internationalization support for their ventures and with this developing new networks with partners 

located in foreign markets. These networks can enable ventures to access unique opportunities, 

learning, and pooling of resources which might not be available in the domestic market (Chetty & 

Holm, 2000) and can help to further foster innovation. Moreover, greater distance to CVC investors 

reduces the risk for a venture with regards to unintended knowledge spillovers and misappropriation 

as it is more difficult for incumbents to acquire insights (Ganesan, Malter, & Rindfleisch, 2005).   
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The outcome of geographic proximity might vary for each investor-investee relationship in the 

context of MCVC, which depends on the stage of the venture and on previous ties. All in all, 

geographic proximity involves both advantages and disadvantages for a venture. Due to diverging 

findings in the existing literature, the impact of MCVC in relation with geographic proximity on a 

venture’s innovation performance cannot be inferred. This is shown by the following research 

question. 

 

Research Question 2: What is the impact of MCVC on a venture’s innovation performance in 

comparison to ventures backed by a single CVC investor, given geographic proximity exists? 

 

After deriving the research question for the first mechanisms of geographic proximity, the mechanism 

of industry relatedness is discussed next. 

 

3.3. Industry Relatedness 

CVC investors provide ventures access to a great pool of resources that might influence a venture’s 

innovation performance. However, these resources have to be useful from a venture’s perspective in 

order to add value. To emphasize the mechanism of industry relatedness in a MCVC context, the 

existing literature on SA and complementary resources is utilized. SA, representing an alternative to 

CVC initiatives for corporates’ external knowledge generation, shares similar characteristics with 

CVC (Dushnitsky & Lavie, 2010) . Both are interfirm relationships initiated to make strategic 

progress yielding financial returns at a later stage. Moreover, like other types of interorganizational 

collaborations, their existence is partly originated from the resource dependency theory (Hillman, 

Withers, & Collins, 2009), which is the reason why the concept of complementary resources has also 

been specified and applied to the CVC phenomenon. In particular, Alvarez-Garrido and Dushnitsky 

(2016) highlight the importance of complementary resources as performance indicators for CVC-

backed ventures. 
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From a venture perspective, receiving capital from a corporate investor bears risks but also provides 

opportunities. While the access to valuable complementary resources seems to be beneficial for 

ventures, several incumbent corporations have exploited their portfolio ventures in the past by trying 

to misappropriate their ideas and innovations (Hallen et al., 2014). According to recent literature, 

ventures experiencing comparable conditions with their CVC investors are facing the sharks dilemma 

(Katila et al., 2008). In a MCVC scenario, several corporate sharks might compete with each other 

over new technologies at the expense of the venture. Parent organizations of CVC investors whose 

core business is related to the venture’s activity can be deterrent, and hence, under certain 

circumstances, ventures prefer investments from unrelated corporations that represent less risky 

partners (Dushnitsky & Lenox, 2005b). The assumption made in this thesis is in accordance with the 

perception of the existing literature that highly related CVCs are both the most valuable and 

contemporaneously the most dangerous investors (Colombo & Shafi, 2016). 

 

Companies from related industries are most likely in possession of similar resources. However, the 

reverse is not true as this does not imply that companies with comparable resources must necessarily 

operate in the same industry. Hence, the possibility exists that corporations with different 

backgrounds complement one another more efficiently in contrast to highly related firms due to 

partner redundancy (J. Baum et al., 2000). Furthermore, parent organizations of the CVC investors 

from the same industry are probably direct competitors that might behave opportunistically in a 

MCVC setting. The resulting negative effect seems to become more pronounced with an increasing 

number of investors from related industries. The extant literature is inconclusive whether 

complementarity or relatedness is more beneficial. According to Chemmanur et al. (2014), ventures 

that operate close to the industry of the CVC’s parent corporation are more innovative. In contrast, 

other scholars emphasize that a certain degree of technological distance is necessary to foster 

innovation (e.g. Van de Vrande, Vanhaverbeke, & Duysters, 2011). 
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In line with the two previously established research questions, it is not possible to predict the impact 

the underlying mechanism of industry relatedness might have in a MCVC setting. Hence, the third 

research question is formulated in a neutral way, which is reasonable given that the phenomenon of 

MCVC and industry relatedness as a mechanism has been neglected in existing research so far. 

 

Research Question 3: What is the impact of MCVC on a venture’s innovation performance in 

comparison to ventures backed by a single CVC investor, given industry relatedness exists? 

 

The three different research questions are visualized as a conceptual framework in Figure 6. In 

addition to the direct effect of MCVC on a venture’s innovation performance, the two mechanisms 

of geographic proximity (represented by Accessibility) and industry relatedness (represented by 

Relatedness) are shown.  

 

 
Figure 6: Conceptual Framework of Research Questions  
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4. METHODOLOGY  

This section elaborates on the chosen methodology to address the preceding research questions. After 

outlining the research design, a detailed overview of the sample collection and processing is given. 

Next, the empirical strategy part describes the dependent variable, the independent variables, the 

control variables, and how they are constructed. Last but not least, relevant statistical tools are 

introduced which are relevant for the empirical analysis part of this thesis.  

 

4.1. Research Design 

Three main approaches to theory development can be distinguished: deductive, inductive and 

abductive methods (Saunders, Lewis, & Thornhill, 2009). Deductive approaches emerge when 

moving from theory to data, while inductive represents the opposite approach. An abductive approach 

is a combination of the two aforementioned approaches (Patokorpi & Ahvenainen, 2009). Further, 

there are two main domains of research that can be found in existing studies, i.e. quantitative and 

qualitative research (Adams, Khan, Raeside, & White, 2012). Quantitative research aims to test 

theories by deductively searching for evidence to either reject or support a hypothesis, whereas 

qualitative research is about gathering information to develop theories inductively (Creswell & Plano 

Clark, 2007). In this thesis, a deductive approach has been adapted to develop the above-mentioned 

conceptual framework and quantitative research is conducted to find relevant answers. Hence, this 

exploratory study tries to gain insights into the phenomenon of MCVC and the underlying 

mechanisms by taking the perspective of the venture.  

 

4.2. Sample Collection 

The following subsections outline how the final sample for both CVCs and ventures were derived. 

Besides mentioning the different data sources, it is explained how the sample was constructed. 
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4.2.1. Determining CVCs 

In this research study, corporations that either invests directly in ventures from their balance sheet or 

through wholly owned subsidiaries are regarded as CVCs. Investments made through IVC funds are 

excluded for the reason that they cannot be assigned to a specific corporate LP and are therefore not 

identifiable in the used database. Corporations from all industries and geographic locations are 

considered, except for non-profit and purely financially oriented organizations, such as asset manager 

and financial holding companies (Röhm, Merz, & Kuckertz, 2020). These types of companies usually 

do not have the strategic intention to generate knowledge through venture investments (Dushnitsky 

& Shaver, 2009). 

 

In order to determine CVC investors, VentureXpert, a database provided by Thomson ONE Banker, 

was used to source a dataset of 1,433 VCs that are affiliated with investments from corporations. 

VentureXpert has been used in several previous research studies and serves as a reliable database for 

VC investment data (Alvarez‐Garrido & Dushnitsky, 2016; Dushnitsky & Lenox, 2005b). The dataset 

of 1,433 VCs was processed in two further steps. During the cleaning process, VCs with a unique 

corporate parent were manually identified by using various sources of information (e.g. Thomson 

Reuters Eikon, Crunchbase, Google, and Bloomberg). This step revealed that out of the 1,433 

potential CVCs, 519 firms do not classify as a CVC based on the definition mentioned above or were 

misclassified and are IVCs instead. Consequently, the dataset was reduced to 914 distinct CVC 

investors. Last but not least, the Compustat database was used to distinguish between publicly traded 

and privately held corporate parents. The vast majority, 815 of the 914 CVC investors, is affiliated 

with publicly traded parent firms, which represent the final sample with regards to CVCs. Hence, it 

was possible to collect specific characteristics, mainly the standard industrial classification (SIC) 

code, financial measures and the size of the corporate parent, which were then assigned to each CVC 

in the sample. A summary of the three steps to derive at the final CVC data sample can be seen in 

Figure 7.  
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Figure 7: Overview CVC Sample Construction 

 

4.2.2. Determining Ventures 

Similar to identifying CVC investors, the VentureXpert database was used to obtain a list of ventures. 

A total number of 2,398 ventures was retrieved, based on the following three characteristics: (1) The 

venture received funding between 1995 and 2015. (2) The venture is operating in the prepackaged 

software industry (SIC code 7372). (3) The venture received funding by at least one CVC investor 

during the observed period. Afterwards, unique patent IDs were manually assigned to the ventures in 

the list. Of the 2,398 ventures, 959 ventures could be matched to at least one specific patent ID. The 

patent IDs made it possible to extract patent related information from PatentsView. PatentsView is a 

patent data analysis platform intended to increase the value, utility and transparency of patent data 

(PatentsView, 2020). Information on the total number of patents and the number of forward citations 

were obtained and matched to the specific venture in the list.  

 

In addition to the venture’s name, data on the number of investment rounds, the total amount of equity 

investment, the number and classification of different VC investor types was retrieved from 

VentureXpert. During the next step, the list of the ventures was merged with the previously 

determined CVC sample. Of the 2,398 ventures, 1,508 ventures could be matched with at least one 

CVC investor from the sample. Afterwards, the results from the matching process were manually 
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validated and it was revealed that two ventures were incorrectly assigned to CVC investors from the 

sample. Consequently, the final sample consist of 1,506 ventures. The process of constructing this 

final sample is shown in Figure 8. 

 

 
Figure 8: Overview Venture Sample Construction 

 

4.3. Empirical Strategy  

The following section elaborates on the different variables used in the analysis and how these were 

constructed. All relevant variables are summarized in Table 1. 

  

4.3.1. Dependent Variable 

In accordance with existing literature, innovation performance is captured by using patent-based 

metrics (Alvarez‐Garrido & Dushnitsky, 2016). Although several studies use R&D expenditure as a 

proxy for innovation, patent-based measures seem to be superior as they emphasize the actual 

innovation output and show how efficiently a company has used its innovation inputs (Griliches, Hall, 

& Pakes, 1987). Consequently, the variable Patents is the dependent variable in this thesis and 

measures the total number of granted patents of a venture. The variable was constructed by retrieving 

individual patenting information from the PatentsView database. One main advantage of PatentsView 

as a source for patent data is that it provides data on granted patents between 1976 and 2019 
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(PatentsView, 2019). Further, PatentsView has been used as a reliable source in prior research on 

innovation activity (e.g. Cole & Lysiak, 2017; Q. Wang, Du, Ma, & Liao, 2019). 

 

4.3.2. Explanatory Variables 

To evaluate the effect of MCVC funding on a venture’s innovation performance, the variable MCVC 

was created. Obtaining the exact number of CVC investors for each venture from VentureXpert, 

MCVC is a dummy variable that equals one if a venture was funded by at least two corporate investors 

and zero if the venture had only one CVC investor (H. D. Park & Steensma, 2013). 

 

Another variable which is used in the regression models, is Accessibility. It represents the average 

distance between the venture and the CVCs in the syndicate, measured in kilometers. Following 

Picard (2012), the function GEODIST in STATA was used. By default, GEODIST uses Vincenty’s 

formula, which was published in 1975, to calculate geographical distances by measuring the length 

of the shortest path between two points along the surface on an ellipsoidal earth model (Picard, 2012). 

During the first step, geographical coordinates (i.e. latitudes and longitudes) for each venture and 

CVC in the sample were collected. In the case, that the parent corporation and its CVC unit were 

located in different regions, the geographic data of the former were used. The argument in favor of 

this procedure is that ventures benefit from complementary resources, such as R&D facilities and 

production sites, which are usually tied to the location of the corporations headquarter. As a second 

step, the GEODIST function was applied to each pair of venture and CVC. Subsequently, and to make 

the data more compact, the average distance of the CVCs relating to a specific venture was assigned 

to each of the 1,504 ventures in the sample. Based on the resulting distance measures, a binary 

variable was created, which takes the value of one if the mean distance between a venture and the 

CVCs is below one hundred kilometers and zero if above. This procedure follows the argument of 

the one-hour rule, which in theory seems to be crucial in the VC industry (Griffith, Yam, & 

Subramaniam, 2007). It emphasizes that VC investors have one-hour drive time preference, when 

making venture investments.  
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The third independent variable, used in the regression models, is Relatedness. Distances in the SIC 

systems have been used, which is a conventional approach to measuring inter-industry relatedness of 

firms (Lien & Klein, 2008). The variable Relatedness has been computed in two steps. First, a binary 

variable was created. If a venture and a CVC share the first three-digit SIC code, they are classified 

as related and a value of one is assigned (Fan & Lang, 2000). If they are unrelated, the value becomes 

zero. As mentioned previously, all ventures have the SIC code 7372. Consequently, in this thesis, the 

relevant first three-digit SIC code to measure relatedness is 737. For the sample at hand, CVCs that 

have the SIC code of either 7370 (Computer Programming and Data Processing), 7371 (Computer 

Programming Services), 7372 (Prepackaged Software), 7373 (Computer Integrated Systems Design) 

or 7374 (Computer Processing and Data Preparation and Processing Services) are regarded as related 

to the specific venture (U.S. Securities and Exchange Commission, 2020). Next, the relative number 

of relatedness was computed by dividing the SIC code matches by the total amount of CVCs in the 

syndicate. The resulting measure had fourteen distinct values, ranging from zero to one. However, 

given a large number of zero values and thus a non-normal distribution, the variable was transformed 

into a dichotomous variable. The first category is no relative relatedness at all, which receives a value 

of zero and the second category represents medium and high relative relatedness and is assigned a 

value of one. 

 

4.3.3. Control Variables 

In line with the innovation literature, it is necessary to control for several CVC- and venture-level 

factors that might be associated with the outcome variable of venture innovation performance, i.e. the 

number of patents. All relevant data, to compute the control variables outlined below, were obtained 

from the Compustat database.  

 

4.3.3.1. CVC 

First, the variable Size, controls for the corporate parent firm size. According to Chemmanur et al. 

(Chemmanur et al., 2014), the size plays an essential role with regards to a venture’s innovation 
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performance. Based on existing literature, four measures are commonly used to estimate the firm size, 

i.e. the number of employees, total sales, total assets and market capitalization (Dang, Li, & Yang, 

2018). Even though data on employees, sales and assets for the data sample have been retrieved from 

Compustat, the regression models in this thesis use total assets as a proxy for the CVC size and in the 

case of MCVC, the average of total assets. This decision was made due to the fact that for employees 

and sales, a significantly higher number of missing observations was obtained, whereas for assets, 

there were only two missing values in the sample. Further, total assets has been used as a control 

variable in prior research studies and proven to be significant (e.g. Dushnitsky & Lenox, 2006). 

 

In line with Park and Steensma (2013), another control variable on the CVC-level is CVC Investment 

Share. It measures the amount of invested capital by CVC investors as a percentage of total invested 

capital. Even though ownership share would have been a more precise control variable, unfortunately, 

VentureXpert does not make this information available for investors in privately-held ventures, CVC 

Investment Share still enables to disentangle the value that is enhanced through CVCs and other 

investor types. 

 

The natural logarithm was taken for both variables to achieve a more symmetric distribution and 

reduce the impact of observed outliers in the sample. 

 

4.3.3.2. Venture 

The control variable Patent Prior measures the total number of patents that a venture possessed before 

it received the first funding from investors. This variable expresses the inherent quality of a venture 

and influences the subsequent innovation performance (H. D. Park & Steensma, 2013). Further, it 

makes it possible to analyze the impact of funding, especially MCVC investments, on the patent 

amount for each venture. 
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Merely counting the number of granted patents does not consider the quality of innovation and hence, 

makes it difficult to distinguish between ground-breaking ones and incremental discoveries (Dutta & 

Weiss, 1997). Consequently, the second control variable, Forward Citation Prior, captures the 

quality of the patents of each venture by counting the number of forward citations for each patent in 

the following years after it was assigned to the venture (Di Lorenzo & van de Vrande, 2018). In 

accordance with Chemmanur et al. (2014), self-citations have been excluded and hence only the 

quality, which is verified by external parties, is accounted for. 

 

Further, the control variable Funding Round shows where in the life cycle the venture received its 

funding. This variable accounts for the growth of a venture and further enables to distinguish between 

early and later-stage funding (Kim & Park, 2017). More specifically, this variable shows the number 

of investments that were made during distinctive years. 

 

As in prior research (e.g. Alvarez‐Garrido & Dushnitsky, 2016a; Di Lorenzo & van de Vrande, 2018), 

the Cumulative Investment Amount is included as a control variable on the venture-level. Cumulative 

Investment Amount is the total amount of investment, measured in USD million, that an individual 

venture received up to the end of the sample period from all types of investors. In this way, the 

possibility that ventures with higher funding have more financial resources available to acquire 

innovation inputs and hence positively relates to innovation outputs, i.e. patents, is addressed.  

 

The natural logarithm is applied to all venture-level control variables, except for funding round. Table 

1 gives an overview and a short definition of all variables that are of relevance in this study. 
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Variable Name Definition of Variable 

Dependent Variable:  

    Patents Total number of patents after the first round of CVC funding for a venture.  

Explanatory Variables:  

    MCVC A dummy variable that takes the value of 1 if the venture is funded by more than 

one CVC, and 0 otherwise. 

    Accessibility A dummy variable that takes the value of 1 if the distance between the venture and 

the CVC is less or equal to 100 kilometers, and 0 otherwise. In the case of MCVCs, 

the mean distance of the CVCs is considered. 

    Relatedness A dummy variable that takes the value of 1 if the relative industry relatedness is 

above zero, and 0 otherwise. 

CVC Control Variables:  

    Size The natural logarithm of assets of the corporate parent that can be assigned to the 

CVC. In the case of MCVCs, the natural logarithm of mean assets of the CVCs is 

considered. 

    CVC Investment Share  The natural logarithm of the percentage share of equity a venture received by CVC 

investors. 

Venture Control Variables:  

    Patent Prior The natural logarithm of the number of patents prior to the first round of CVC 

funding for a venture. 

    Forward Citation Prior The natural logarithm of the number of forward citations prior to the first round of 

CVC funding for a venture. 

    Funding Round The total number of investment rounds a venture has received funding. 

    Cumulative Investment Amount The natural logarithm of the total amount of equity investment in a venture by all 

investors. 

  

Table 1: Overview of Relevant Variables 

 

4.4. Statistical Techniques 

The following two sections will explain the statistical techniques, which are used in section five to 

address the research questions. First, the applied regression model together with its underlying 

assumptions and interpretation is explained. Second, interaction terms are developed that become part 

of the final regression model.  

 

4.4.1. Regression Model 

In this thesis, the observations of the dependent variable, i.e. patents, can only take non-negative 

integer values such as {0,1,2,3…}. The majority of empirical literature that involves discrete 

outcomes and count data makes use of the Poisson regression model (Cameron & Trivedi, 2013). The 
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Poisson model assumes that the mean and variance of the distribution are equal (Coxe, West, & 

Aiken, 2009). However, it is recognized that observed counts often exhibit overdispersion relative to 

a Poisson model (Lawless, 1987). It has been shown that this is a common issue when looking at 

patent count data (P. Wang, Cockburn, & Puterman, 1998) and it is also the case for the data in this 

thesis. By looking at the descriptive statistics of the dependent variable, it becomes evident that the 

unconditional mean is much lower than its variance and this causes the distribution to be right-

skewed.  

 

Under the circumstances mentioned above, the regression model most suitable for this study is the 

negative binomial regression model, which has previously been used in research concerned with 

patent data (e.g. Alvarez‐Garrido & Dushnitsky, 2016a; H. D. Park & Steensma, 2013). It is similar 

to the Poisson regression in that it describes the probabilities of the occurrence of integer values 

greater than or equal to zero, but relaxes the equidispersion restriction of the mean and variance 

(Greene, 2008). Also, by performing a goodness-of-fit test after the normal Poisson regression model, 

a significant chi-squared test is received. This further supports the decision to apply the negative 

binomial regression model in this thesis. In addition to using the appropriate nbreg command in 

STATA, the cluster extension (cl) has been used during the regression modelling process. By 

clustering the ventures, this extension specifies that the observations are independent across groups 

but not necessarily within them (i.e. clusters) (Di Lorenzo & van de Vrande, 2018). This affects the 

standard errors and variance-covariance matrix of the estimators, but not the estimated coefficients. 

Since standard errors are based on the robust variance estimator instead of simple variance estimates, 

this extension also specifies the robustness of the models (C. Baum & Christopher, 2006). A 

simplified equation of a general regression model can be found below. 

 

𝑌𝑖 =  𝛽0 + 𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + 𝛽3𝑋3𝑖 + 𝛽4𝑋1𝑖𝑋2𝑖 + 𝛽5𝑋1𝑖𝑋3𝑖 + 𝐶𝑖 + 𝜀𝑖  (1) 

where 𝑖 = 1,2, … , 1506 
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In this equation, 𝑌𝑖 represents the dependent variable of the number of patents of a specific venture 

(𝑖). The set of the used control variables are denoted by 𝐶𝑖, and the residuals are captured by 𝜀𝑖. The 

explanatory variables, i.e. MCVC, Accessibility and Relatedness, are shown by 𝑋1𝑖, 𝑋2𝑖, and 𝑋3𝑖, 

respectively. Additionally, the variables 𝑋1𝑖𝑋2𝑖 and 𝑋1𝑖𝑋3𝑖  represent interaction terms, which are 

outlined in the next section. The betas (𝛽) denote the associated regression coefficients, also called 

the slope. In general, it shows the change in the dependent variable 𝑌𝑖 when the independent variable 

is changed by one unit, given all other variables are kept constant. However, as the negative binomial 

regression, models the log of the expected count as a function of the explanatory variables, the 

regression coefficients have to be interpreted differently, if the default setting is used in STATA. 

More specifically this means, that for a one-unit change in the explanatory variable, the difference in 

the logs of expected counts of the dependent variable is expected to change by the respective 

regression coefficient, while holding the other explanatory variables in the model constant (UCLA, 

2020). Fortunately, STATA provides an extension, called irr (incidence rate ratio), that can be added 

to the negative binomial regression, which affects how results are displayed but not how they are 

estimated and therefore, eases the interpretation of the regression coefficients. The extension reports 

estimated coefficients after transforming them to incidence rate ratios, i.e. 𝑒𝛽𝑖 instead of 𝛽𝑖. Hence, 

as a negative binomial regression model is used in this thesis, the previously shown equation becomes 

one of the two alternatives as shown below. Depending on which model is used in section five, this 

equation will be adjusted accordingly. 

 

log (𝑌𝑖) =  𝛽0 + 𝛽1𝑋1𝑖 + 𝛽2𝑋2𝑖 + 𝛽3𝑋3𝑖 + 𝛽4𝑋1𝑖𝑋2𝑖 + 𝛽5𝑋1𝑖𝑋3𝑖 + 𝐶𝑖 + 𝜀𝑖        (2) 

 

                                     𝑌𝑖 =  𝑒𝛽0+ 𝛽1𝑋1𝑖+ 𝛽2𝑋2𝑖+ 𝛽3𝑋3𝑖+ 𝛽4𝑋1𝑖𝑋2𝑖+𝛽5𝑋1𝑖𝑋3𝑖+ 𝐶𝑖+𝜀𝑖                      (3) 

where 𝑖 = 1,2, … , 1506 
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4.4.2. Interaction Terms 

As mentioned previously, interaction terms will be used in the regression models, as shown by 𝑋1𝑖𝑋2𝑖 

and 𝑋1𝑖𝑋3𝑖. Interaction terms make it possible to see the effect of one independent variable on the 

dependent variable, which in turn depends on the magnitude of yet another independent variable (Ai 

& Norton, 2003). In this thesis, the interaction between the explanatory variables of both MCVC and 

Accessibility and between MCVC and Relatedness is of relevance. These were computed by 

multiplying the variables with each other. 

 

Since all the explanatory variables represent categorical variables coded either zero or one, the 

generated interaction terms slightly differ from interactions between continuous explanatory 

variables. An interaction term between two dummy variables is valid for observations taking the value 

of one for both of the individual variables (𝑋1𝑖 = 1 & 𝑋2𝑖 = 1). Hence, the interaction term is zero 

for the three remaining possible combinations between the dummies (𝑋1𝑖 = 0 & 𝑋2𝑖 = 0; 𝑋1𝑖 = 1 & 

𝑋2𝑖 = 0; 𝑋1𝑖 = 0 & 𝑋2𝑖 = 1). This is in line with the idea and definition of an interaction term, 

specifying the additional effect in case both variables take the value of one. However, for interactions 

between continuous variables, the above-described discrimination by category does not apply. 

Section 5.3. gives a more detailed overview of different possible constellations of the dummy 

variables with regards to the data sample.  
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5. EMPIRICAL RESULTS 

This section begins with the descriptive statistics of the final dataset. Characteristics for both CVCs 

and ventures are presented, whereby the main focus will be on the ventures. Afterwards, the 

performed regression models are analyzed in order to reveal potential relationships between the 

chosen explanatory variables and the dependent variable. 

 

5.1. Descriptive Statistics 

After combining the CVC sample with the final sample of the ventures, the outcome is: (1) 291 unique 

CVCs invested in 1,506 ventures, and (2) 2,068 individual investments between the CVCs and 

ventures took place during the observation period.  

 

5.1.1. CVCs 

In total, the CVC sample comprises 291 CVCs which can be assigned to 254 unique corporate parents. 

Consequently, some corporates have several CVC units. The affiliated corporate parents of the CVC 

units are located across 22 different countries and spreading over four continents (Europe, Asia, North 

America, Australia), whereby the majority is based in the U.S. (62.60%) followed by Japan (11.02%). 

Moreover, these corporates operate in 80 unique industries when looking at the four-digit SIC code 

and 26 (10.24%) of the corporates share the same industry code with the ventures (7372), which at 

the same time is also the industry with the highest number of corporates. However, for this thesis, 

only the first three digits are taken into consideration. Thus, 58 (22.83%) corporates operate in an 

industry that has the three-digit SIC code of 737. As expected, many CVCs invest in ventures that 

operate in the same or at least similar industry as their parent corporations to increase the likelihood 

of strategic benefits.  
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5.1.2. Ventures 

Table 2 reports descriptive statistics and the pairwise correlations matrix for all variables used in this 

thesis. The correlation matrix (Panel B) denotes some variables in the natural logarithm format, which 

were elaborated in the variable description part.  

 

In general, the sample consists of 1,506 ventures, of which all received investments from at least one 

CVC. In addition to CVC investments, 1,403 ventures also received investments from other IVC 

investors. Hence, only 103 ventures were solely funded by at least one CVC. With regards to 

geographic location the ventures spread over five different continents, including North America 

(1,268), Europe (121), Asia (104), Australia (8) and South America (5). The highest geographical 

concentration when looking at the country-level is the U.S., where 1,235 ventures are located. 

Interestingly, the majority of U.S based ventures are either located in California (674), Massachusetts 

(131), New York (77), Texas (45) or Washington (33). Hence, ventures based in California account 

for 44.75% of the whole sample. Figure 9 shows a comprehensive overview of the sample distribution 

by country. 

 

 

Figure 9: Venture Sample Distribution by Country 
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By looking at Table 2, it can be seen that the average number of funding rounds in which a venture 

received equity investments is 3.47. The average number of patents per venture is 24, and the total 

amount of patents during the observation period is 35,981. Nevertheless, only four ventures in the 

sample possess more than 1,000 patents and Instill Corporation accounts for the majority with 22,821 

alone. The average distance between the venture and its CVC investor(s) is around 3,850 kilometers. 

Further, the average of the relative industry relatedness between venture and CVC investor(s) is 

17.5%. However, 1,116 ventures are not related to at least one of their CVC investors at all, whereas 

390 ventures more or less share the same industry with their CVC investor(s).  

 

The cumulative investment amount in the sample ranges from USD 20,000 to USD 906 million, with 

an average of USD 39 million per venture during the observation period. The equity amount provided 

to ventures by CVC investors, ranges from USD 5,300 to USD 780 million, with an average of USD 

10 million per venture. Cloudera Inc. is the venture that received USD 780 million in 2014, from 

among others Intel Capital and Google Ventures (Reuters, 2014). In sum, the total equity that was 

invested during 1990 and 2015 is equivalent to USD 58,053 million of which USD 15,099 million 

were contributed by CVCs. Thus, CVC equity accounts for roughly 26% of the total invested equity 

during the observation period, with an average investment share of 33% per venture.  

 

After the variables have been transformed, the final correlation matrix of the input variables for the 

regression models is shown in Panel B. Patent Prior and Forward Citation Prior cause the highest 

positive correlation at 90.5%. This is consistent with the fact that more novel innovations will 

generate larger spillovers for subsequent innovations (Abrams, Akcigit, & Popadak, 2013). High 

correlations could mean potential multicollinearity, which would lead to imprecise estimations of the 

partial effects of the regression coefficients by causing a large sampling variance (Stock & Watson, 

2014). However, no serious multicollinearities have been detected for the purpose of this thesis1.

 
1 The variance inflation factor (VIF) was utilized in STATA and the critical value of 10 was not exceeded (Robinson & 

Schumacker, 2009). 
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Panel A  

 Variable  Obs  Mean  Std.Dev.  Min  Max 

 Patents 1506 23.892 593.442 0 22,821 

 MCVC 1506 0.482 0.500 0 1 

 Accessibility 1506 3,852.343 3,675.985 0 16,960.6 

 Relatedness 1506 0.175 0.337 0 1 

 Cumulative Investment Amount 1506 38.548 61.928 0.020 905.823 

 Funding Round 1506 3.470 2.078 1 14 

 Patent Prior 1506 13.115 228.752 0 8,637 

 Forward Citation Prior 1506 311.043 6,421.731 0 248,000 

 CVC Investment Share 1506 0.330 0.263 0.001 1 

 

 

Panel B 
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

  (1) Patents 1.000 

  (2) MCVC 0.034 1.000 

  (3) Accessibility -0.016 -0.100*** 1.000 

  (4) Relatedness -0.016 0.100*** 0.180*** 1.000 

  (5) Cumulative Investment Amount 0.035 0.361*** -0.056** 0.049* 1.000 

  (6) Funding Round  0.050* 0.282*** -0.107*** -0.041 0.572*** 1.000 

  (7) Patent Prior 0.115*** 0.244*** -0.027 -0.043* 0.394*** 0.409*** 1.000 

  (8) Forward Citation Prior 0.105*** 0.243*** -0.041* -0.035 0.368*** 0.429*** 0.905*** 1.000 

  (9) Size -0.015 0.058** -0.185*** -0.197*** 0.004 -0.013 0.064** 0.022 1.000 

  (10) CVC Investment Share -0.015 0.197*** -0.006 0.032 -0.390*** -0.400*** -0.164*** -0.156*** 0.052** 1.000 

*** p<0.01, ** p<0.05, * p<0.1  

Table 2: Descriptive Statistics and Pairwise Correlation Matrix
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As the focus of this thesis is to examine the impact of MCVC investments on a venture’s innovation 

performance, further insights can be gained by dividing the sample into two groups. Table 3 reports 

descriptive statistics for ventures that are funded by exactly one CVC, whereas in Table 4 only 

ventures associated with a CVC syndicate are considered. Based on Table 3, 780 ventures were 

funded by only one CVC of which 74 ventures are not associated with any type of investment 

syndicate, meaning that no other VC investor participated in funding rounds in addition to the CVC. 

Therefore, 726 ventures were funded by MCVC investors. To be more specific, the majority of 

ventures (432) is associated with two distinctive CVC investors, 174 ventures have three CVC 

investors, and for the remaining 120 ventures the CVC investors range between four and fourteen.  

 

In terms of patent count, a serious distinction can be made. While the average patent count for 

ventures with one CVC investor is 4.7, the average patent count for ventures with MCVCs far exceeds 

this number with 44.5. This outperformance is still valid when the maximum value of 22,821 is 

excluded in Table 4. However, the average number of patent count decreases considerably to 13.1. 

Similar patenting differences can be observed when comparing U.S.-based ventures (28.92) with non-

U.S.-based ventures (0.99) and California-based ventures (47.40) with non-California-based ventures 

(4.85). Interestingly, ventures that receive MCVC funding have a much larger patent stock before 

receiving their first investment. Further, the average number of funding rounds between ventures with 

one CVC investor (2.9) and ventures with MCVC investors (4.1) differs with an increase of 40.3%. 

 

Variable  Obs  Mean  Std.Dev.  Min  Max 

 Patents 780 4.678 44.087 0 1,007 

 Accessibility 780 3,885.81 4,030.938 0 16,960.6 

 Relatedness 780 0.217 0.412 0 1 

 Cumulative Investment Amount 780 24.573 33.352 0.020 398 

 Funding Round 780 2.905 1.827 1 11 

 Patent Prior 780 3.523 19.163 0 363 

 Forward Citation Prior 780 73.149 499.753 0 8,840 

 CVC Investment Share 780 0.304 0.284 0.001 1 

Table 3: Descriptive Statistics for Ventures with One CVC Investor 
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The average distance between a venture and its CVC investor(s) is almost equal. Moreover, the 

average CVC investment share in both groups is quite similar with an average difference of 5.4%. 

 

Variable  Obs  Mean  Std.Dev.  Min  Max 

 Patents 726 44.534 853.317 0 22,821 

 Accessibility 726 3,816.388 3,254.175 0 14,280.74 

 Relatedness 726 0.130 0.220 0 1 

 Cumulative Investment Amount 726 53.563 79.561 0.719 905.823 

 Funding Round 726 4.076 2.161 1 14 

 Patent Prior 726 23.42 328.671 0 8637 

 Forward Citation Prior 726 566.632 9,230.984 0 248,000 

 CVC Investment Share 726 0.358 0.237 0.001 1 

Table 4: Descriptive Statistics for Ventures with MCVC Investor 

 

5.2. Empirical Analysis 

After receiving insights on the sample, this section will empirically analyze the data to reveal potential 

relationships between the considered variables. This section is divided into four parts, of which each 

elaborates on two negative binomial regression models. An overview of all performed regression 

models can be found in Table 5. The reported coefficients are in log terms. The associated incidence 

rate ratios can be found in Table A1 as part of the appendix. Further, it has to be mentioned that the 

regression models are based on 1,504 ventures instead of the previously mentioned number 1,506. 

This is caused by two missing values for the control variable Size. First, only the selected control 

variables are included in the model (Model 1) before adding the explanatory variable MCVC (Model 

2), which splits the sample into two groups based on the number of CVC investors. Next, the second 

and third subsection takes into account the underlying mechanisms of Accessibility (Model 3a) and 

Relatedness (Model 4a). To investigate the interdependence between the MCVC variable and each of 

the two mechanisms, interaction terms are included (Model 3b and Model 4b). Finally, all variables 

are put together into one model without (Model 5a) and with (Model 5b) interaction variables.  
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5.2.1. MCVC 

Before examining the impact of MCVC on venture’s innovation performance, Model 1 only includes 

the control variables. The regression output shows that Patent Prior and Forward Citation Prior are 

both statistically significant, at the ten- and one percent level respectively. These findings are not 

surprising as the two control variables are closely linked to the model’s independent variable, i.e. 

Patents of a venture. While the former variable shows a positive coefficient of 0.142, the latter has a 

coefficient of 0.336. In words, the coefficients can be interpreted as the following: for a one united 

increase of the control variable Patent Prior (Forward Citation Prior), the difference in the logs of 

the expected count of the response variable, i.e. Patents, is expected to increase by 0.142 (0.336) 

units, given all remaining variables are held constant in the model (UCLA, 2020). In terms of 

incidence rate ratios, if Patent Prior (Forward Citation Prior) was to increase by one point, the rate 

for Patents would be expected to increase by a factor of 1.153 (1.400), while holding all other 

variables in the model constant. Hence, the variable Forward Citation Prior is not only more 

significant but also more influential.  

 

Model 2, which will be referred to as the reference model throughout the rest of section 5.2., expands 

the antecedent model by introducing the explanatory variable MCVC. It is the first of three 

explanatory variables this study is focusing on and directly relates to the first research question. To 

begin with, all control variables show roughly the same magnitude and direction as in the previous 

model. Further, the regression output reports an insignificant coefficient of -0.014, equivalent to an 

incidence rate ratio of 0.986, for the explanatory variable MCVC. Hence, it seems that having MCVC 

investors would rather harm a venture’s innovation performance instead of fostering it.  

 

5.2.2. MCVC and Accessibility 

Based on the reference model, Model 3a adds the second explanatory variable, namely Accessibility. 

Hence, the model can now be regarded as a multiple regression model, as two independent variables 

are included. Again, the control variables do not change with regards to magnitude and significance.  
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The coefficient of the explanatory variable Accessibility is 0.214, which is equivalent to an incidence 

rate ratio of 1.239. This suggests that ventures which are located within one hundred kilometers from 

their CVC investors have a greater innovation performance. However, the variable is not significant 

at all. Surprisingly, even though the explanatory variable MCVC remains insignificant, the sign of the 

coefficient becomes positive. In comparison to the reference model, the coefficient of MCVC is now 

0.016.  

 

Similar to the previous model, the only difference in Model 3b is that an interaction term is 

introduced. In the previous model, the coefficient of both independent variables shows the impact 

when the other variable is not given. However, an interaction term of MCVCxAccessibility makes it 

possible to examine whether the impact of MCVC on a venture’s innovation performance is different 

when Accessibility is also taken into consideration. In line with common practice, the interaction term 

was created by simply multiplying the MCVC variable with Accessibility. Concerning the control 

variables, no major changes can be observed, except that Patent Prior is now significant at the five 

percent level and the coefficient has slightly strengthened. Further, both coefficients for MCVC and 

Accessibility increase considerably but are still reported as being insignificant. Interestingly, the 

added interaction term is significant at the five percent level, with a coefficient of -1.740. Hence, the 

effect of MCVC on a venture’s innovation performance is different when the venture is located within 

a range of one hundred kilometers to its CVC investors. Based on the reported coefficient, there is a 

negative relationship between MCVC and the number of patents given the venture is located within 

one hundred kilometers. Specifically, the difference in the logs of the expected patent count is 

expected to be 1.740 units lower for ventures that have MCVCs and show accessibility, while holding 

the other variables constant in the model (i.e. ventures with MCVC and accessibility compared to 

ventures without these two characteristics are expected to have a rate 0.176 times smaller for the 

patent count when looking at the incidence rate ratio). 
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5.2.3. MCVC and Relatedness 

Model 4a presents the results of the two explanatory variables MCVC and the Relatedness between 

ventures and CVC investors. Again, all control variables show roughly the same magnitude and 

direction as in the reference model, expect that the Size variable becomes negatively significant at the 

ten percent level. This indicates that ventures that received funding from CVCs with on average larger 

corporate parents are associated with fewer patents. The explanatory variable MCVC is again not 

statistically significant. However, the coefficient becomes positive in comparison to the reference 

model and increases to 0.076. The second explanatory variable Relatedness is reported as being 

significant at the ten percent level. The coefficient is -0.590, meaning that medium/high industry 

relatedness between a venture and the CVC investor(s) leads to a decrease in patents. To be more 

specific, the difference in the logs of the expected patent count is expected to be 0.590 units lower 

for ventures that have medium/high relatedness with the CVC investor(s), while holding the other 

variables constant in the model (i.e. ventures with medium/high relatedness compared to ventures 

with low relatedness are expected to have a rate 0.554 times smaller for the patent count when looking 

at the incidence rate ratio). 

 

In Model 4b the interaction term between MCVC and Relatedness has been added to the regression, 

i.e. MCVCxRelatedness. In line with the previous logic, the interaction term allows examining 

whether the impact of MCVC on a venture’s innovation performance is different when Relatedness 

is also taken into consideration. First, no noteworthy changes regarding the control variables in 

comparison to Model 4a can be observed, except that Patent Prior is not significant at the ten percent 

level anymore. Regarding the explanatory variable MCVC, the coefficient is slightly strengthened 

due to the interaction term but is still insignificant. A different picture emerges when taking a look at 

the coefficient of Relatedness. The regression output reports no statistical significance at the ten 

percent level anymore and the coefficient slightly increased to -0.446. Hence, there seems to be no 

difference between a venture’s patent count and the industry relatedness. Moreover, the introduced 

interaction term has no significant effect on a venture’s patent count, with a coefficient of -0.266. 
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This means that the effect of MCVC on a venture’s innovation performance is not different depending 

on whether an industry overlap between a venture and a CVC’s parent corporation exists.  

 

5.2.4. Full Regression Model 

Model 5a represents the full negative binomial regression model, which includes all explanatory 

variables: MCVC (𝑋1𝑖), Accessibility (𝑋2𝑖), and Relatedness (𝑋3𝑖). In comparison to the reference 

model, all control variables are similar with regards to magnitude, signs and significance. The 

explanatory variables MCVC and Accessibility are both insignificant with a coefficient of 0.115 and 

0.269, respectively. Again, the coefficient of MCVC changes its sign compared to the reference 

model, when additional explanatory variables are added. The coefficient of Accessibility is however, 

of roughly the same magnitude as reported in Model 3a. Interestingly, as in Model 4a Relatedness 

remains statistically significant at the ten percent level. However, the coefficient decreases further 

and is reported as -0.607 in the regression output. Hence, the difference in the logs of the expected 

patent count is expected to be 0.607 units lower for ventures that have medium/high relatedness with 

the CVC investor(s), while holding the other variables constant in the model (i.e. ventures with 

medium/high relatedness compared to ventures with low relatedness are expected to have a rate 0.545 

times smaller for the patent count when looking at the incidence rate ratio). 

 

In Model 5b, the regression has been extended by two additional interaction terms. On the one hand, 

the interaction MCVCxAccessibility (𝑋1𝑖𝑋2𝑖) evaluates whether the relationship between MCVC and 

a venture’s innovation performance is different in the presence of Accessibility. On the other hand, 

MCVCxRelatedness (𝑋1𝑖𝑋3𝑖) examines if the dependent variable, i.e. Patents, is affected differently 

when both MCVC and Relatedness is considered at the same time. As in the previous models, both 

interaction terms show similar characteristics. However, MCVCxRelatedness has now a positive 

coefficient of 0.114. This suggests a positive impact of relatedness on a venture’s patent count in the 

presence of MCVC investors, but still, the coefficient does not show any statistical significance. 

Comparable to Model 3b, MCVCxAccessibility remains statistically significant at the five percent 
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level, and the coefficient of -1.701 increased slightly. The coefficient indicates a negative effect on 

the patent count for ventures that are funded by MCVC investors and are located within the range 

one hundred kilometers to their CVC investors. To be exact, the difference in the logs of the expected 

patent count is expected to be 1.701 units lower for ventures that have MCVCs and show accessibility, 

while holding the other variables constant in the model (i.e. ventures with MCVC and accessibility 

compared to ventures without these two characteristics, are expected to have a rate 0.183 times 

smaller for the patent count when looking at the incidence rate ratio).  
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Variable Model 1 Model 2 Model 3a Model 3b Model 4a Model 4b Model 5a Model 5b 

MCVC  -0.014 0.016 0.345 0.076 0.130 0.115 0.403 

  (0.370) (0.359) (0.384) (0.361) (0.417) (0.360) (0.414) 

         

Accessibility   0.214 0.754   0.269 0.800 

   (0.480) (0.628)   (0.462) (0.607) 

         

Relatedness     -0.590* -0.446 -0.607* -0.636 

     (0.337) (0.495) (0.341) (0.515) 

         

MCVCxAccessibility    -1.740**    -1.701** 

    (0.774)    (0.745) 

         

MCVCxRelatedness      -0.266  0.114 

      (0.613)  (0.629) 

         

Cumulative Investment Amount 0.073 0.074 0.063 0.041 0.077 0.086 0.064 0.045 

 (0.129) (0.145) (0.132) (0.123) (0.138) (0.135) (0.128) (0.119) 

Funding Round -0.082 -0.081 -0.070 -0.073 -0.092 -0.090 -0.078 -0.079 

 (0.092) (0.078) (0.074) (0.072) (0.077) (0.079) (0.073) (0.072) 

Patent Prior 0.142* 0.141* 0.145* 0.163** 0.126* 0.121 0.130* 0.152** 

 (0.080) (0.078) (0.076) (0.074) (0.076) (0.077) (0.074) (0.073) 

Forward Citation Prior 0.336*** 0.337*** 0.335*** 0.322*** 0.347*** 0.350*** 0.346*** 0.330*** 

 (0.046) (0.047) (0.048) (0.048) (0.047) (0.047) (0.047) (0.047) 

Size -0.081 -0.080 -0.072 -0.084 -0.104* -0.104* -0.096 -0.107* 

 (0.079) (0.063) (0.063) (0.057) (0.061) (0.061) (0.059) (0.056) 

CVC Investment Share 0.077 0.080 0.066 0.003 0.081 0.094 0.066 0.008 

 (0.174) (0.210) (0.205) (0.195) (0.201) (0.193) (0.199) (0.189) 

         

Constant 1.855* 1.847* 1.684* 1.640* 2.223** 2.171** 2.030** 1.990** 

 (1.108) (0.968) (0.983) (0.917) (0.951) (0.979) (0.921) (0.899) 

         

Observations 1,504 1,504 1,504 1,504 1,504 1,504 1,504 1,504 

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

Table 5: Overview of Regression Models



 61 

In sum, the result of the full negative binomial regression model suggests that MCVCs seem to invest 

in ventures with higher patent count and MCVC does not enhance the innovation performance of 

ventures per se. This is indicated by an insignificant coefficient of MCVC. However, MCVC becomes 

negatively significant when Accessibility is taken into consideration at the same time. The results will 

further be discussed in section six.  

 

5.3. Illustration of Empirical Results 

In this section, the ventures in the sample will be split into different categories, based on the dummy 

values the venture got assigned with regards to the explanatory variables MCVC, Accessibility and 

Relatedness. This process helps to better understand the results of the previous section, and further, 

it is possible to estimate different scenarios for the total effect the explanatory variables have on the 

dependent variable. First, the variables MCVC and Accessibility are considered. A corresponding 

overview of the observations in the form of a 2-by-2 matrix is shown in Figure 10. The first category 

includes ventures that are assigned a one for both MCVC and Accessibility. These make up 7.04% of 

the whole sample which is equivalent to a total of 106 ventures. Moreover, 175 ventures (11.62%) 

don’t have MCVC investors but receive a one for accessibility, which is shown under category two. 

The majority of ventures, i.e. 620 (41.17%), have MCVCs but are not located within the one-hundred-

kilometer range to their CVC investors (Category III). Last but not least, 605 (40.17%) ventures 

neither have MCVCs nor accessibility.  

 

 
Note: Total number of ventures is 1506. 

Figure 10: Venture Categorization Based on MCVC and Accessibility Dummy Variable 



 62 

Second, the variables MCVC and Relatedness are analyzed. The venture division is shown in Figure 

11. Around 14.68% of the sample, equivalent to 221 ventures, are assigned to category one where the 

venture has MCVCs and relatedness. In category two, there are 169 (11.22%) ventures, which have 

only one CVC investor but show relatedness. A large number of ventures, i.e. 505 (33.53%), have 

MCVCs however, they are unrelated. Concerning category four, the majority of ventures (611; 

40.57%) can be assigned to this group, with only one CVC and no relatedness.  

 

 
Note: Total number of ventures is 1506. 

Figure 11: Venture Categorization Based on MCVC and Relatedness Dummy Variable 

 

When combining all three explanatory variables at the same time, eight different constellations can 

be identified. However, the constellation when all three explanatory dummies are zero is disregarded, 

as it is not possible to say anything about the performance differences with confidence. In order to 

evaluate the total effect of these constellations, the formula which was mentioned in section 4.4.1. 

will be applied. The coefficients of the control variables are excluded, as those are the same for all 

constellations. Table 6 emphasizes the total effect for each of the seven constellations, together with 

the number of ventures that can be assigned to the specific constellation. 
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 Constellation Number of 

Ventures 

Formula  Total  

Effect 

1 M=1 & A=1 & R=1 52 0.403 ∗ 1 + 0.800 ∗ 1 − 0.636 ∗ 1 − 1.701 ∗ 1 + 0.114 ∗ 1 −1.020 

2 M=1 & A=0 & R=0 451 0.403 ∗ 1 + 0.800 ∗ 0 − 0.636 ∗ 0 − 1.701 ∗ 0 + 0.114 ∗ 0 0.403 

3 M=1 & A=1 & R=0 54 0.403 ∗ 1 + 0.800 ∗ 1 − 0.636 ∗ 0 − 1.701 ∗ 1 + 0.114 ∗ 0 −0.498 

4 M=1 & A=0 & R=1 169 0.403 ∗ 1 + 0.800 ∗ 0 − 0.636 ∗ 1 − 1.701 ∗ 0 + 0.114 ∗ 1 −0.119 

5 M=0 & A=1 & R=1 67 0.403 ∗ 0 + 0.800 ∗ 1 − 0.636 ∗ 1 − 1.701 ∗ 0 + 0.114 ∗ 0 0.164 

6 M=0 & A=1 & R=0 108 0.403 ∗ 0 + 0.800 ∗ 1 − 0.636 ∗ 0 − 1.701 ∗ 0 + 0.114 ∗ 0 0.800 

7 M=0 & A=0 & R=1 102 0.403 ∗ 0 + 0.800 ∗ 0 − 0.636 ∗ 1 − 1.701 ∗ 0 + 0.114 ∗ 0 −0.636 

Note: Constellation where every dummy takes the value of zero is not shown in the table (503 ventures); Coefficients are shown in log terms; M=MCVC; 
A=Accessibility; R=Relatedness 

Table 6: Total Effect of Explanatory Variables 

 

The results from the table show that the constellation six, meaning only one CVC investor which is 

within a range of one hundred kilometers and is not related to the venture yields the highest positive 

impact for a venture’s innovation performance. In contrast, constellation one in which all dummy 

variables take the value of one shows the highest negative impact on a venture’s innovation 

performance. In this constellation, the overall positive effect of the individual explanatory variables 

disappears due to the negative effect of the interaction term. 

 

The empirical results are further investigated through several robustness tests in the following section. 

 

5.4. Robustness and Post Hoc Analyses  

A robustness test is a commonly used practice in empirical studies to verify the strength and structural 

validity of a statistical model. The basic idea of the procedure is to investigate the behavior of 

individual regression coefficients when certain characteristics of the model are modified (Lu & 

White, 2014). Based on existing literature, three main approaches on how a robustness test might be 

performed can be identified (Plümper & Neumayer, 2017). First, alternative regression models can 

be applied. Second, the original regression model is used, however it is modified to a certain extent. 

For instance, STATA (2013) provides several additional options in combination with the actual 

regression command (nbreg) to address issues like heteroscedasticity or omitted-variable bias. Third, 

the underlying variables of an existing regression model are altered and treated in a different way. 
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In this thesis, the coefficients of the explanatory variables of MCVC, Accessibility and Relatedness, 

as well as the interaction terms MCVCxAccessibility and MCVCxRelatedness are of interest. Hence, 

three robustness tests with regards to the full model (Model 5b) were conducted and the results are 

shown in Table 7. Again, coefficients are shown in log terms and the associated incidence rate ratios 

are reported in Table A2. 

 

Variable Model 5b Model 6 Model 7 Model 8 

MCVC 0.403 0.220 -1.392* 0.108 

 (0.414) (0.360) (0.794) (0.161) 

     

Accessibility 0.800 0.846  -0.062 

 (0.607) (0.595)  (0.201) 

     

Accessibility New   -0.061  

   (0.079)  

     

Relatedness -0.636 -0.745 -0.576 -0.318 

 (0.515) (0.529) (0.518) (0.207) 

     

MCVCxAccessibility -1.701** -1.540**  -0.192 

 (0.745) (0.706)  (0.317) 

     

MCVCxAccessibility New   0.212**  

   (0.097)  

     

MCVCxRelatedness 0.114 0.524 0.059 0.005 

 (0.629) (0.624) (0.617) (0.278) 

     

Cumulative Investment Amount 0.045 0.016 0.070 0.015 

 (0.119) (0.118) (0.125) (0.058) 

Funding Round -0.079 -0.083 -0.100 -0.166*** 

 (0.072) (0.068) (0.074) (0.038) 

Patent Prior 0.152** 0.090 0.157** 0.238*** 

 (0.073) (0.067) (0.074) (0.044) 

Forward Citation Prior 0.330*** 0.339*** 0.326*** 0.230*** 

 (0.047) (0.045) (0.047) (0.031) 

Size -0.107* -0.069 -0.124** -0.081*** 

 (0.056) (0.053) (0.060) (0.026) 

CVC Investment Share 0.008 -0.026 0.039 -0.018 

 (0.189) (0.183) (0.193) (0.085) 

     

Constant 1.990** 1.476* 2.825*** -0.863** 

 (0.899) (0.832) (1.082) (0.375) 

     

Observations 1,504 1,500 1,504 1,504 

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

Table 7: Overview of Robustness Tests 

 

First, as the distribution of the patent count is highly positively skewed, a regression model was 

performed which excludes the extreme tail of ventures (Model 6). The model is identical to the full 



 65 

model, except that the four ventures in the sample that have above 1,000 patents are disregarded. 

Table 7 shows that the results do not change substantially for the explanatory variables and interaction 

terms. The variables MCVC, Accessibility, Relatedness and MCVCxRelatedness are still insignificant. 

In line with the full model, the interaction term of MCVCxAccessibility is significant at the five 

percent level, but the coefficient increased slightly to -1.540 compared to -1.701 in the full model. 

However, the control variables Patent Prior and Size are not significant anymore.  

 

Second, an alternative measure for Accessibility and consequently for MCVCxAccessibility was 

developed. Instead of using a categorical variable the new explanatory variable Accessibility New is 

based on the actual distance in kilometers between a venture and a CVC investor. In the case of 

MCVC, the mean distance of the CVC investors was calculated. In line with previous research (e.g. 

Katila et al., 2008), the natural logarithm was applied to Accessibility New. The results of the negative 

binomial regression model, including the alternative measure for distance, are shown in Model 7. 

Similar to the full model the coefficient of Accessibility New is insignificant but changes its sign and 

the interaction term MCVCxAccessibility New is significant at the five percent level. Hence, greater 

distance is associated with increased venture’s innovation performance. Whereas MCVC funded 

ventures that are in close proximity to their investors perform worse. Surprisingly, in this model the 

coefficient for the explanatory variable MCVC becomes negative and for the first time significant at 

the ten percent level. This means that MCVC has a negative impact on a venture’s innovation 

performance when considered in isolation. The remaining variables in this model are almost the same 

as in the full model, with regards to magnitude and significance. 

 

Last but not least, a normal regression model was performed (reg command in STATA). In this model 

the natural logarithm of the dependent variable was used instead of the actual patent count to reduce 

skewness. The natural logarithm of patents has been used in prior research to investigate innovation 

performance (e.g. Becker-Blease, 2011). The results in Model 8 show that the interaction term of 

MCVCxAccessibility is not significant anymore. This could be partly due to a weaker model fit of the 
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normal regression instead of the negative binomial regression model, which explicitly accounts for 

over-dispersed count outcome variables.  

 

In sum, the performed robustness tests do not significantly alter the majority of the variables used in 

the full model. However, the fact that the explanatory variable MCVC becomes significant and the 

coefficient changes its sign, indicates that this variable is less robust.   
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6. DISCUSSION 

The main focus of this thesis is to investigate the impact of MCVC on a venture’s innovation 

performance by looking at a sample of 1,504 ventures in the prepackaged software industry between 

1990 and 2015 (research question one). Moreover, the two underlying mechanisms of Accessibility 

and Relatedness are addressed in research question two and three, respectively. This section provides 

an answer to the stated research questions by elaborating on the results from the empirical analysis 

and leveraging the insights gained from the literature review on VC, CVC, SA, and international 

business. Further, implications for practitioners are set out and it is explained how this thesis 

contributes to the existing literature.  

 

6.1. Empirical Results 

Research Question 1: What is the impact of MCVC on a venture’s innovation performance in 

comparison to ventures backed by a single CVC investor? 

 

Based on the regression output for Model 2, it becomes evident that a venture’s innovation 

performance is not different when it receives funding from MCVC or just a single CVC investor. 

This is emphasized by an insignificant coefficient for MCVC. Even though previous research has 

emphasized increased innovation performance for a venture if a CVC is involved in an investment 

round (e.g. Alvarez‐Garrido & Dushnitsky, 2016a; Kim & Park, 2017), it seems that more 

complementary and heterogeneous resources, which are available in a MCVC setting, do not enable 

ventures to enhance their innovation activities to a greater extent. If this, however, would have been 

the case, a positive statistically significant coefficient would be reported in the regression output. 

Nevertheless, the downsides of syndication, caused by greater coordination costs and an increased 

threat of misappropriation for a venture, also do not seem to outweigh the benefits. Two main 

explanations can be given in order to justify the result that no difference in the innovation 

performance of ventures can be observed.  
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First, CVC investors usually have several ventures in their portfolio and thus, they are constrained in 

terms of the time they can allocate towards governance and provision of necessary resources (Nanda 

& Rhodes-Kropf, 2018) and might prefer other investors to fulfil this responsibility. Hence, 

syndicates can always be affected by the free-rider problem, which occurs when some investors 

reduce their level of efforts to rest on the other co-investors of the syndication (Dimov & De Clercq, 

2006). This is in line with the phenomenon of social loafing, which stems from the social psychology 

and emphasizes that actors reduce their effort when being part of a group rather than alone (Harkins 

& Petty, 1982). Further, this has been studied empirically by Latané, Williams, and Harkins (1979), 

who show that individuals who believed they performed a task together with others but were actually 

performing the task alone, put in less effort in comparison to individuals who believed they acted 

alone. From this argumentation, it can be inferred that the commonly believed hypothesis of enhanced 

value-add due to a more considerable amount of resources in a syndicate, is not as pronounced as 

expected.  

 

Second, as mentioned previously, an ongoing debate in the general VC literature on syndication is 

whether VC investors nurture innovation in ventures that are part of their portfolio (treatment effect) 

or if they invest in ventures with higher innovation performance (selection effect) (e.g. Brander et al., 

2002). Research in favor of both, i.e. selection-and treatment effect, can be identified. When 

performing the regression of Model 2 without control variables, a highly significant positive 

coefficient for MCVC can be observed. However, once control variables are added, the coefficient of 

MCVC becomes negative and insignificant. Hence, it seems that the selection effect prevails in this 

thesis and it appears that MCVCs invest in ventures with more pronounced innovation capabilities. 

This is further supported by the fact that the coefficient of Patent Prior and Forward Citation Prior 

are significant at the ten-and one percent level, respectively, which is in line with Park and Steensma 

(H. D. Park & Steensma, 2013).  
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Research Question 2: What is the impact of MCVC on a venture’s innovation performance in 

comparison to ventures backed by a single CVC investor, given geographic proximity exists? 

 

Concerning the second research question, the regression output of Model 3b reveals that the effect of 

MCVC on a venture’s innovation performance, compared to ventures that are funded by one CVC 

investors, is different when the venture is in close geographic proximity. This is emphasized by the 

statistically significant negative coefficient of the interaction term. The coefficients of both individual 

explanatory variables, i.e. MCVC and Accessibility, has no significant effect. The interaction term 

could also have turned out to be positive and significant due to enhanced access to parent company’s 

research facilities and experts, which are a significant source of innovation (Paik & Woo, 2017). 

However, the negative effect finds support in existing research and can be explained strategically.  

 

It is well emphasized that knowledge spillover effects tend to be localized and knowledge flows faster 

between firms that are in close proximity (Kang, 2019). According to Ma (2020), the parent 

corporations of CVC units can acquire innovation knowledge from ventures through innovation 

spillovers when they are in close proximity, which decreases the marginal effect of CVC investments. 

In this case, the venture does not receive knowledge, but instead experiences leakage of its own to 

CVC investors. Proximity matters especially when the nature of knowledge is vague and tacit and 

hence, can be transmitted mostly via social interactions (Matray, 2014). By using patent citations as 

a proxy for knowledge spillovers, Belenzon and Schankerman (2013) show that patent citations are 

strongly localized and decline as soon as the distance increases. In the context of MCVC investors, a 

venture swims with several corporate sharks that are in close proximity (Katila et al., 2008). If defense 

mechanisms of ventures are not effective or not implemented at all, different corporates can 

misappropriate the knowledge and innovation ideas of a venture and develop competitive products 

and services of its own at the venture’s expense (Masulis & Nahata, 2009). Especially the mechanism 

of mutual monitoring of CVCs, driven by self-interest to ensure that other CVC investors do not 

engage in opportunistic behavior that would be at their detriment (Hallen et al., 2014), does not seem 
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to hold and relates to the problem of free-riding mentioned earlier. Previous research indeed indicates 

that CVC investors might be inferior in monitoring each other compared to other investors types 

(Masulis & Nahata, 2009).  

 

Research Question 3: What is the impact of MCVC on a venture’s innovation performance in 

comparison to ventures backed by a single CVC investor, given industry relatedness exists? 

 

The regression output of Model 4b does not show a significant effect of the interaction term 

MCVCxRelatedness. Hence, the answer to the third research question is that there is no difference in 

a venture’s innovation performance between MCVC investors and single CVC investors, given 

industry relatedness exists. To explain this result, it is necessary to look at the relatedness between a 

venture and the CVC and further at the relatedness among CVC investors as part of a syndicate. 

  

A higher degree of relatedness between a venture and CVC makes it possible to accelerate the process 

of sharing complementary resources and enables effective communication, as both parties share a 

common knowledge base to some extent. However, when the relatedness between a venture and the 

CVC is too high, the parent corporation of the CVC unit might only possess fewer complementary 

resources that a venture can absorb (Sapienza, Parhankangas, & Autio, 2004). For ventures that seek 

innovation, which is rather explorative than exploitative, less relatedness to its CVC investors might 

be more beneficial as it enables to generate new knowledge (Weber & Weber, 2010). Consequently, 

relatedness can be seen as a curvilinear function and it is argued that moderate relatedness will 

optimize the transfer of resources and knowledge, which in turn makes innovation more likely 

(Shenkar & Li, 1999). Moreover, Masulis and Nahata (2009) state that a CVC investor that operates 

in the same or similar industry as the venture, i.e. competitors, is more likely to be a passive investor 

with weaker control rights or without board seats. Given the aspect of a passive investor, the CVC 

might be less willing to provide knowledge and resources to the venture which diminishes the 

innovation potential. In the case, that the venture develops into a severe threat for the business of the 
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corporate parent of a CVC unit, CVCs might also be tempted to adopt hostile behavior that is 

detrimental for the venture (Maula et al., 2009).  

 

With regards to the relatedness among CVC investors in a syndicate, once again, it is worth 

mentioning that incumbent corporations establish CVC initiatives to accelerate the transition from a 

closed paradigm to the world of open innovation (Anokhin et al., 2011). They hope to potentially 

extract a sustainable competitive advantage from their CVC investments. However, especially if 

parent corporations of CVC investors operate in similar industries, syndicated investments make it 

difficult for any one of the co-investors to identify and appropriate unique knowledge, as all partners 

gain similar access to the same information. Based on this argument, it has been questioned whether 

investments by CVC syndicates have the potential to result in superior sustainable performance, and 

is thus, most likely a response to keeping up with their competitors. Consequently, some scholars 

claim that syndication can rather be seen as a mechanism to manage risk instead of investing in 

ventures for strategic interest (Anokhin et al., 2011). Moreover, syndicates bring several CVC 

investors together, in which the parent corporations are sometimes operating in the same markets. 

Hence, the risk of knowledge spillovers through leakage of private information is always a concern.  

 

Given the aspects of passive investors, being less strategically oriented, and the risk of knowledge 

leakages to competing CVC investors might result in a situation where CVCs think twice before 

sharing their knowledge and resources with a venture. If not all necessary resources and the support 

that a venture requires are fully exploited, this will restrict the innovation performance of a venture.  

 

In sum, the findings concerning the three research questions suggest: (1) Considering MCVC alone 

does not have an impact on a venture’s innovation performance at all. (2) MCVC in conjunction with 

Accessibility decreases a venture’s innovation performance. (3) MCVC in conjunction with 

Relatedness does not have an impact on a venture’s innovation performance at all. (4) These results 

remain unchanged when all variables are included in the same regression model.  
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6.2. Implications 

Even though research on VC syndication in general is widely existing, the increasing phenomenon 

of CVC syndication has mostly been overlooked yet. This thesis serves as a first attempt to explain 

the impact of MCVC on a venture’s innovation performance and considers two underlying 

mechanisms. The results entail several contributions, which might be of relevance for both 

practitioners and academics. These are outlined in the following two subsections. 

 

6.2.1. Practitioners  

In this thesis, it has been analyzed how MCVCs differ from single CVC investors in nurturing 

innovation in the entrepreneurial ventures they invest in. With regards to entrepreneurs, this should 

enable them to make better informed decisions on VC investor type selection during financing rounds. 

First, existing literature shows that CVC investors enhance innovation performance compared to 

IVCs (e.g. Alvarez‐Garrido & Dushnitsky, 2016a; Dushnitsky & Lenox, 2005b). However, it would 

be a serious misconception if entrepreneurs assume that their innovation increases as soon as 

investments from additional CVCs are accepted. It seems that MCVCs do not add value per se, but it 

is driven by specific underlying mechanisms. Thus, it is crucial to understand which mechanisms 

affect the advantages and disadvantages of MCVC investors and how these mechanisms unfold. 

Based on this thesis, it can be stated, that receiving investments from MCVC that are in closer 

proximity to a venture’s headquarter, will in fact harm a venture’s innovation performance. In 

contrast, the underlying mechanism of industry relatedness does not have an impact. Ventures who 

accept investments from MCVC investors should keep a certain geographical distance to the 

corporate parents of the CVC units. If this is, due to specific reasons, not possible, it is unavoidable 

for the venture to introduce defense mechanisms, which create a healthy distance to the CVCs. In 

sum, it might be beneficial for a venture to have MCVC investors instead of one CVC. However, the 

benefits (costs) are only expected to be maximized (minimized) when the right mechanisms are 

applied at the same time.  
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6.2.2. Academics 

This thesis contributes to several streams of research. First, the existing entrepreneurial finance and 

VC literature on syndication mostly neglects heterogeneity among different types of investors within 

a syndicate and their value creation potential for ventures. Most of the existing research has 

emphasized IVC investors, mainly due to their success in the last decades and the media attention 

they received (Alvarez‐Garrido & Dushnitsky, 2016). Syndicated investments in its general 

understanding are viewed as desirable for ventures due to larger dollar amounts invested as well as 

access to heterogeneous skills, networks and industry expertise (Tian, 2012). However, it is seldomly 

shown under which conditions those benefits can be achieved. This thesis contributes by empirically 

showing that the impact associated with a particular investor type may only materialize under 

appropriate circumstances. The impact of MCVC investors on a venture’s innovation performance 

can only be evaluated in conjunction with certain mechanisms, of which geographic proximity and 

industry relatedness between the CVCs and a venture were considered in this thesis.   

 

Second, the thesis extends the nascent stream of literature on CVC from the perspective of a venture.  

Most of the existing literature on CVC discusses the benefits in the sense of a window on innovation 

that arises to corporate parents (e.g. Benson & Ziedonis, 2009; Dushnitsky & Lenox, 2005a). The 

few studies which take the perspective of a venture, investigate the innovation impact that individual 

CVC and IVC investors have on a venture (e.g. Alvarez‐Garrido & Dushnitsky, 2016; H. D. Park & 

Steensma, 2013). This thesis goes one step further and is valuable in the sense that it evaluates the 

innovation performance from a venture perspective by analyzing CVC syndicates in comparison to 

individual CVC investors. 

 

Third, this thesis contributes to the literature that deals with the geographic distance of VC 

investments. The distance between IVC investors and ventures they fund has been studied previously. 

Nevertheless, the literature offers little insights with regards to the effect of distance of other investor 

types. In general, the literature shows that the development of innovations is strongly localized (Jaffe, 
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Trajtenberg, & Henderson, 1993) and hence, ventures that are funded by CVC investors might benefit 

from close proximity by leveraging corporate R&D facilities (Lantz, Sahut, & Teulon, 2011). 

However, the benefits of close proximity to CVC investors might also depend on the venture stage, 

and geographic proximity might be more crucial during the early life of a venture (Alvarez‐Garrido 

& Dushnitsky, 2016). This thesis emphasizes that closer proximity to MCVC investors will 

negatively affect a venture’s innovation performance. 

 

Last but not least, in line with prior research examining the selection and nurturing effects of VC 

investors (e.g. Sørensen, 2007), this thesis provides further confidence in the hypothesized selection 

effect. The results show that MCVCs invest in ventures with greater innovation capabilities prior to 

the investment round. Still, disentangling the treatment from the selection effect remains a challenge 

in the broader VC literature.  



 75 

7. CONCLUSION 

In the recent past, visionary founders, their entrepreneurial ventures and the emerging inventions have 

had a lasting impact and shaped the world we are living in today. Regardless of how promising an 

innovative idea appears, most entrepreneurs are highly dependent on external sources of financing, 

which usually comes in the form of VC. Over the last decades, an increasing number of incumbent 

corporations started to enter the VC industry by taking equity stakes in high-risk, potentially high-

reward ventures. As investment amounts and number of deals have risen considerably, research on 

CVC has increased simultaneously. However, while an increasing amount of research deals with the 

performance implications of CVC from a corporate’s as well as a venture’s perspective, the 

phenomenon of MCVC syndication has been neglected till now. Most research assumes homogeneity 

among investors in an investment syndicate.  

 

This constitutes the research gap the thesis at hand explored through an empirical analysis of 1,504 

ventures operating in the prepackaged software industry. The existing literature on VC and CVC as 

well as relevant aspects from the SA and international business research have been leveraged to 

develop a conceptual framework consisting of three research questions. The first research question 

investigates whether MCVC affects a venture’s innovation performance in comparison to ventures 

funded by on CVC investor, measured based on the patent count. The two underlying mechanisms of 

geographic proximity and industry relatedness are addressed in research question two and three, 

respectively.  

 

The results from the regression models offer three outcomes: (1) With respect to the first research 

question, no overall significant evidence for MCVC nurturing a venture’s innovation performance 

exists. This is in line with the selection effect and it seems that CVC investors invest in ventures that 

already show high innovation capabilities prior to the investment round. (2) A negative statistically 

significant relationship between MCVC and a venture’s innovation performance is revealed when the 

distance between a venture and the MCVC investors is smaller or equal to one hundred kilometers. 



 76 

(3) MCVC in conjunction with industry relatedness between a venture and CVC investors does not 

appear to have a significant impact on a venture’s innovation performance. One reasonable 

explanation for this is that MCVC investors become more passive once relatedness within the 

investment syndicate increases due to the risk of unintended knowledge leakage to competitors.   

 

Consequently, the main finding of this thesis is the significant, but negative interaction between 

MCVC and geographic proximity, suggesting that the adverse effects of geographic proximity 

outweigh the previously mentioned benefits. Two explanations for this finding have been offered: (1) 

Due to greater proximity (i.e. being closer to each other), knowledge spillovers are facilitated. With 

regards to the negative significant impact, it seems that ventures are subject to misappropriation and 

reveal more resources than they receive from the MCVC investors. (2) The acknowledged defense 

mechanism of mutual monitoring within an investment syndicate, driven by self-interest of the 

individual CVC investors, does not hold. This can also be traced back to the free-rider problem.  

 

In sum, this thesis demonstrates the relevance of considering heterogeneity of investors in the VC 

industry. Moreover, it is not enough to account for heterogenous investors, but also to consider the 

mechanisms under which the performance implications for ventures unfold. It has been shown that 

MCVC and geographic proximity are different mechanisms at first sight but are actually 

complementary mechanisms that have an impact on the venture. Hence, this thesis adds value for 

both practitioners and academics. While it contributes to the existing entrepreneurial finance and 

innovation literature, it also enhances entrepreneurs’ understanding of different investor types and 

enables them to make better informed decisions during financing rounds.  

 

The thesis serves as an early attempt to explore the complex phenomenon of MCVC and its 

underlying mechanisms. As with every research study, this thesis is not without its limitations that 

may have inappropriately affected the resulting outcome. However, these at the same time represent 
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areas for future research directions. Hence, the following part elaborates on limitations and future 

research opportunities.  

 

7.1. Limitations and Future Research 

On the one hand, limitations resulting from the imperfection and incompleteness of the exploited data 

are illustrated. On the other hand, the limitations of how different variables were constructed and 

treated are emphasized.  

 

7.1.1. Data Availability 

The thesis entirely relies on secondary data which were retrieved from three main databases: 

VentureXpert (Thomson ONE), Compustat, and PatentsView. Even though the cleaning process of 

the obtained data has been conducted with great diligence, each database poses inherit drawbacks. 

 

The existing literature emphasizes that the VentureXpert database is incomplete (Mann & Sager, 

2007). Since the database relies on voluntary contributions of information from VC investors, it is 

subject to significant omissions (Kaplan, Strömberg, & Sensoy, 2002). It is possible that the provided 

data about the number of CVC investors and funding rounds, as well as total equity financing, and 

the equity split between different investor types might be incorrect. Consequently, this in turn would 

affect the explanatory variable of MCVC and the control variables CVC Investment Share, Funding 

Round and Cumulative Investment Amount, which are used in the regression models of this thesis. 

When using VentureXpert in future research studies, it would be valuable to use another database in 

parallel to verify the retrieved data. VentureSource would be a reliable database, which is of similar 

relevance as VentureXpert.  

 

Using Compustat as a database for financial data concerning the corporate parents of CVC units also 

represents some potential issues. First, Compustat solely provides information on publicly traded 
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companies. Hence, equity investments made by privately held CVCs are not considered in this thesis, 

as it is otherwise not possible to construct the control variables on the CVC-level. By excluding non-

listed corporations, the number of both ventures and CVCs might have inevitably decreased. Second, 

even in the case of listed corporations, Compustat still exhibits missing values for certain financial 

data. The used control variable Size in this thesis suffers from missing values for two corporations, 

which reduced the final sample of the ventures in the regression models to 1,504, compared to the 

full sample of 1,506. Greater comprehension and accuracy could be achieved by manually searching 

for financial data of corporate parents of CVC units, which are not publicly listed. It would then also 

be interesting to investigate the impact of CVCs that are part of publicly traded and non-publicly 

traded corporations.  

 

With regards to PatentsView and patent count as a proxy for innovation performance in general, 

several limitations have to be emphasized. Throughout the process of matching a patent assignee ID 

to each venture, it was realized that in a few cases the IDs were not completely unique. This occurred 

when the venture was acquired by another firm at a certain stage in its life cycle. As a consequence, 

the patent count for certain ventures might be inflated, since the patents of the acquirer would have 

also been taken into consideration. However, the assigned patents have manually been verified and 

further, PatentsView uses a cutting-edge algorithm by taking multiple datapoints into account to 

determine unique individuals potentially patenting under the same name (American Institutes for 

Research, 2020). Moreover, even though patent count is one of the most prevalent measure for 

innovation in existing research, several researchers have questioned the use of patent count as a proxy 

(Nelson, 2009). A key issue with patent data count is, that it might understate the full extent of 

innovation performance, as it depends on the inventors which inventions they choose to patent (B. 

Hall, Jaffe, & Trajtenberg, 2005). Instead of patenting, many firms rely on alternative mechanisms to 

protect inventions due to competitive reasons, such as secrecy (De Faria & Sofka, 2010). Hence, a 

smaller number of patents does not necessarily imply that the venture in the sample of this thesis is 

also less innovative. Concerning future research areas, it would be interesting to see if the results of 
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this thesis can be replicated, while using an alternative proxy for innovation performance. Alternative 

measures that have been used in existing research could be R&D expenditure or citation-based patent 

measures (Nelson, 2009).  

 

Another minor limitation with regards to data availability in general is caused by the time horizon of 

this thesis. The venture sample considers investments that took place between 1990 and 2015. As 

mentioned previously, CVC activity can be assigned to four different waves. Hence, the question 

arises if the sample for this thesis is still representative of the current CVC landscape. As our sample 

covers the third wave and the majority of the current wave, it is believed that the results are valid for 

today’s environment. Nevertheless, upcoming research in the same area could utilize more current 

data, as CVC investment amounts and number of deals have increased considerably over the last four 

years.  

 

7.1.2. Variable Development 

By taking the two underlying mechanisms geographic proximity and industry relatedness into 

account, the objective of this thesis was to investigate the phenomenon of MCVC. However, other 

crucial mechanisms might exist, that have the potential to enhance the explanatory power of the 

model. This in turn creates space for further research. Among others, relevant mechanisms affecting 

the performance and innovativeness of ventures in a MCVC setting, might be the failure tolerance of 

CVC investors (Chemmanur et al., 2014) or the reputation of CVCs (H. D. Park & Steensma, 2013). 

Moreover, primary research in the form of surveys or qualitative studies might be useful to get a 

deeper understanding on the dynamics of MCVC investments.  

 

The procedure that has been applied to construct the variable measuring the relatedness between 

ventures and CVC investors represents another limiting factor of this thesis. In line with existing 

literature, the SIC code has be used to measure the extent to which ventures and CVCs are related to 
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each other. This follows the argumentation that two businesses that share the same SIC code must 

have similar product attributes and are thus related (Pehrsson, 2006). However, a SIC-based measure 

is discrete and only presents a broad definition of relatedness, instead of measuring the degree of 

relatedness (Fan & Lang, 2000). Thus, it is impossible to distinguish between resources that are 

substitutes or complements. Furthermore, SIC codes are particularly unsatisfactory when used to 

classify vertically related businesses or when applied to highly diversified corporations (Fan & Lang, 

2000). For example, looking at the two-digit SIC code of oil-refining (29) and chemical (28) the two 

businesses would be regarded as unrelated, when in fact most oil companies also possess chemical 

segments. Hence, alternative measures could be used in future research, when determining the 

relatedness between ventures and CVC investors by considering the degree of relatedness. This can 

be extended by also accounting for the relatedness among MCVC investors. According to Klein and 

Lien (2008), a promising measure to achieve this could be the survivor-based approach, which 

emphasizes that industries frequently combined within real firms in competitive markets show greater 

relatedness in comparison to industries that are rarely combined.  

 

In this thesis the venture sample is limited to those operating in the prepackaged software industry, 

as they are associated with high innovation activity. This restricts the generalizability of the revealed 

results. Hence, future research could investigate other industries, such as the biotechnology and 

semiconductor, which has been studied in previous research relating to CVC and venture innovation 

performance (e.g. Alvarez‐Garrido & Dushnitsky, 2016; H. D. Park & Steensma, 2013).  

 

Last but not least, this thesis might suffer from an omitted variable bias, resulting from excluding one 

or a set of variables from a regression. Next to the explanatory variables, six control variables have 

been carefully determined and included in the regression models. However, it is likely that other 

relevant variables exist which might change the results obtained in this thesis. For example, 

considering characteristics of the CVC investors, such as corporate culture and organizational 

structure, would be a valuable contribution of future research. 
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APPENDIX 

Variable Model 1 Model 2 Model 3a Model 3b Model 4a Model 4b Model 5a Model 5b 

MCVC  0.986 1.016 1.412 1.079 1.139 1.122 1.497 

  (0.365) (0.364) (0.543) (0.390) (0.475) (0.404) (0.620) 

Accessibility   1.239 2.126   1.308 2.226 

   (0.595) (1.335)   (0.604) (1.350) 

Relatedness     0.554* 0.640 0.545* 0.529 

     (0.187) (0.317) (0.186) (0.272) 

MCVCxAccessibility    0.176**    0.183** 

    (0.136)    (0.136) 

MCVCxRelatedness      0.767  1.120 

      (0.470)  (0.705) 

         

Cumulative Investment Amount 1.075 1.077 1.065 1.042 1.080 1.089 1.066 1.046 

 (0.139) (0.156) (0.141) (0.128) (0.149) (0.147) (0.137) (0.125) 

Funding Round 0.921 0.922 0.932 0.930 0.912 0.914 0.925 0.924 

 (0.085) (0.072) (0.060) (0.067) (0.070) (0.072) (0.067) (0.066) 

Patent Prior 1.153* 1.152* 1.157* 1.177** 1.135* 1.128 1.139* 1.165** 

 (0.092) (0.080) (0.088) (0.087) (0.086) (0.087) (0.084) (0.085) 

Forward Citation Prior 1.400*** 1.401*** 1.398*** 1.380*** 1.415*** 1.419*** 1.414*** 1.391*** 

 (0.065) (0.067) (0.067) (0.066) (0.067) (0.067) (0.067) (0.065) 

Size 0.923 0.923 0.930 0.919 0.901* 0.901* 0.909 0.899* 

 (0.073) (0.058) (0.058) (0.053) (0.055) (0.053) (0.054) (0.050) 

CVC Investment Share 1.080 1.083 1.068 1.003 1.084 1.099 1.068 1.008 

 (0.188) (0.227) (0.219) (0.196) (0.218) (0.212) (0.213) (0.191) 

Constant 6.392* 6.339* 5.386* 5.155* 9.233** 8.766** 7.612** 7.315** 

 (7.085) (6.135) (5.296) (4.725) (8.782) (8.582) (7.012) (6.576) 

         

Observations 1,504 1,504 1,504 1,504 1,504 1,504 1,504 1,504 

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

Table A1: Overview of Regression Models with Incidence Rate Ratios
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Variable Model 5b Model 6 Model 7 

MCVC 1.497 1.246 0.249* 

 (0.610) (0.448) (0.197) 

    

Accessibility 2.226 2.331  

 (1.350) (1.388)  

    

Accessibility New   0.940 

   (0.074) 

    

Relatedness 0.529 0.475 0.562 

 (0.272) (0.251) (0.291) 

    

MCVCxAccessibility 0.183** 0.214**  

 (0.136) (0.151)  

    

MCVCxAccessibility New   1.236** 

   (0.120) 

    

MCVCxRelatedness 1.120 1.689 1.061 

 (0.705) (1.054) (0.654) 

    

Cumulative Investment Amount 1.046 1.016 1.073 

 (0.125) (0.120) (0.135) 

Funding Round 0.024 0.920 0.905 

 (0.066) (0.063) (0.067) 

Patent Prior 1.165** 1.094 1.170** 

 (0.085) (0.074) (0.086) 

Forward Citation Prior 1.391*** 1.404*** 1.385*** 

 (0.065) (0.063) (0.066) 

Size 0.900* 0.934 0.884** 

 (0.050) (0.049) (0.053) 

CVC Investment Share 1.008 0.975 1.040 

 (0.191) (0.179) (0.201) 

    

Constant 7.315** 4.376* 16.862*** 

 (6.577) (3.640) (18.244) 

    

Observations 1,504 1,500 1,504 

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

Table A2: Overview of Robustness Tests with Incidence Rate Ratios 
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