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 I   

Abstract  

 

By highlighting the importance of venture industry relatedness, we explore the overlooked 

phenomenon of multiple corporate venture capitalists (CVCs) investing in the same venture. 

More specifically, we uncover how the combination of multiple CVCs and venture industry 

relatedness in a syndicate can enhance venture innovative performance. In order to do so, we 

analyze a sample of 3,449 U.S. ventures in the information and communications technology 

(ICT) and life science industries that received funding between 1985 and 2005 from 

independent venture capitalists (IVCs), CVCs and other investor types. We do not find evidence 

that multiple or single CVC-backed ventures exhibit higher rates of innovation compared to 

those backed by other investor types. However, we uncover that multiple CVCs enhance 

venture innovative performance, if industry relatedness between the venture and at least one of 

the invested CVCs is given. Therefore, multiple CVCs and venture industry relatedness are 

very different yet complementary mechanisms that can be employed to enhance the creation of 

innovative output of new ventures. We offer two conceptual explanations for our main finding. 

Our study contributes to the entrepreneurial finance and CVC literature. 
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1. Introduction  

 

In December 2018, the three-year-old UK-based semiconductor venture Graphcore announced 

the closing of its latest funding round. The company that set out to revolutionize computer 

processing (Simonite, 2018) raised USD 200 million from an investment syndicate consisting 

of twelve existing and new investors (TechCrunch, 2018). Interestingly, among prominent IVC 

firms, several well-known corporations also bought a share in the company: In addition to the 

early invested Samsung Catalyst Fund, Robert Bosch Venture Capital and Dell Technologies 

Capital, both BMW i Ventures and Microsoft joined the group of corporate-backed investors. 

  

Graphcore is just one of many examples that can showcase the increasing relevance of CVC as 

a primary source of entrepreneurial financing. While historically, IVC has been by far the 

predominant provider of venture capital (VC), CVC activity has emerged in the 1960s and most 

recently experienced colossal growth. In 2018, CVC contributed to 51 percent of total U.S. VC 

invested by participating in 16 percent of U.S. venture rounds (PitchBook, 2019). Globally, 

CVC funding increased by 47 percent in 2018 compared to the previous year with 264 newly 

established CVC arms investing for the first time in 2018 (CB Insights, 2019). 

  

With the increasing presence of CVC activity, research also started to pay more attention to this 

type of VC investor (Dushnitsky, 2012). CVCs and IVCs alike possess the ability to create 

value beyond the sole provision of funding (e.g., Alvarez‐Garrido and Dushnitsky, 2016; 

Hellmann and Puri, 2002). However, these types of VC investors differ fundamentally from 

each other in two ways. First, the parent corporations of CVCs can offer resources that IVCs 

typically lack such as complementary assets, industry expertise and access to customers 

(Dushnitsky, 2012; Gompers and Lerner, 2000). Second, corporate investors are interested in 

maximizing the total value of their corporate parents (Hellmann, 2002) and hence pursue 

strategic objectives (Dushnitsky and Lenox, 2006). IVCs, by contrast, are primarily interested 

in generating a financial return on their investment by maximizing the market value of their 

portfolio companies (Rin, Hellmann, and Puri, 2013). Thus, CVCs and IVCs are heterogeneous 

types of investors that each requires individual attention from researchers (Alvarez‐Garrido and 

Dushnitsky, 2016). 
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 Scholars have responded to the call for research devoted to CVC by primarily pursuing the 

question of whether and how corporations should engage in CVC activity (Basu, Wadhwa, and 

Kotha, 2016; Drover et al., 2017). A recent shift in the CVC literature, however, led to an 

increasing interest in investigating whether new ventures would benefit from accepting CVC 

investment. While some scholars investigate whether CVC investment can benefit ventures 

financially (Gompers and Lerner, 2000; Guo, Lou, and Pérez‐Castrillo, 2015; Ivanov and Xie, 

2010), others turn their attention to the question of whether CVC investments can enhance new 

ventures’ innovativeness (Chemmanur, Loutskina, and Tian, 2014; Park and Steensma, 2013). 

The general consensus is that new ventures’ innovative performance can be increased as a 

consequence of CVC investment (Alvarez‐Garrido and Dushnitsky, 2016; Chemmanur et al., 

2014; Kim and Park, 2017). Most recently, scholars started to uncover underlying mechanisms 

that influence the CVCs’ impact on venture performance (Alvarez‐Garrido and Dushnitsky, 

2016; Lorenzo and van de Vrande, 2018; Paik and Woo, 2017). 

 

Central to the investee perspective of the CVC literature is the trade-off between the reception 

of useful resources and the threat of knowledge misappropriation that the ventures face when 

accepting funding from a corporate investor (Katila, Rosenberger, and Eisenhardt, 2008). CVCs 

invest in new ventures with the intention to benefit from their ideas and inventions and are thus 

potentially inclined to take advantage of the venture by misappropriating their knowledge. This 

trade-off can inhibit the formation of a venture-CVC relationship, which is referred to as the 

“paradox of CVC” (Dushnitsky and Shaver, 2009). Ventures thus have to decide whether they 

are willing to “swim with sharks” before accepting CVC investments (Hallen, Katila, and 

Rosenberger, 2013; Katila et al., 2008). 

 

The vast majority of studies shares the assumption of CVC singularity, i.e., that there is only 

one CVC in a syndicate. The introductory example of Graphcore, however, paints a different 

picture. The venture received funding from the CVC arms of a leading electronics company 

(Samsung Electronics), a global computer technology company (Dell), one of the world’s 

largest technology companies (Microsoft), a multinational automobile manufacturer (BMW) as 

well as a leading engineering company (Bosch), each presumably with their own strategic 

agenda. Further, scholars have acknowledged that multiple CVC syndication, as in the case of 

Graphcore, is not a marginal phenomenon but a frequently occurring constellation (Dushnitsky 
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and Shapira, 2010; Park and Steensma, 2013). This gives rise to several questions: Does 

Graphcore perform better or worse than comparable ventures with funding from fewer or no 

CVCs? What are the potential dynamics within the investor constellation? How do the different 

backgrounds of the CVC parent organizations affect such potential dynamics? And lastly, how 

is this going to affect Graphcore’s performance?  

 

Previous research has already indicated that the industry background of a CVC compared to 

that of the funded venture plays a critical role in influencing the usefulness of resources but 

also the threat of misappropriation (Colombo and Shafi, 2016; Dushnitsky and Shaver, 2009). 

However, it has not been sufficiently acknowledged that the performance implications might 

change once a syndicate includes more than one CVC (Maula and Murray, 2002).  

  

For that reason, our thesis addresses the identified research gap by exploring the implications 

of the syndication of multiple CVCs on new ventures’ innovative performance. We further 

attempt to uncover the potential role of industry relatedness between the venture and the CVCs. 

We draw on the existing literature on VC, CVC, as well as on strategic alliances (SAs), a related 

field of corporate entrepreneurship (Dushnitsky, 2012). The latter allows us to view an 

investment syndicate as an inter-firm alliance (Wright and Lockett, 2003). It in turn enables us 

to support our conceptual development with selected insights from the SA literature. Therefore, 

our thesis seeks to answer the following two research questions: 

  

Research question 1: Does the syndication of multiple corporate venture capital investors affect 

venture innovative performance? 

  

Research question 2: How does venture industry relatedness affect venture innovative 

performance in the context of multiple CVC syndication? 

  

To address these research questions, we selected a quantitative research approach. We construct 

a sample consisting of 3,449 U.S. ventures operating in the ICT and life science industries that 

received funding between 1985 and 2005. We choose a panel format in order to consider both 

time-varying as well as cross-sectional aspects. In the analysis, we compare the effects of 

multiple CVC syndication in general to other syndicate constellations and more specifically to 
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CVC singularity by further taking venture industry relatedness into account. Our results show 

an interesting and complex relationship between multiple CVC syndication and venture 

industry relatedness. It offers two conceptual explanations for the main findings. Hence, the 

thesis represents an early attempt to fill the identified research gap by exploring whether the 

syndication of multiple CVCs does affect venture performance and whether industry 

relatedness with the ventures plays a role. It makes two main contributions: First, our study 

contributes to the ongoing conversation in entrepreneurial finance on the performance 

implications of different VC investor types. Second, it contributes to the growing body of CVC 

literature by shedding light on the fundamental, yet thus far neglected phenomenon of multiple 

CVC syndication. 

 

The thesis is organized as follows: The next chapter provides an extensive review of the existing 

literature on VC and CVC. After acknowledging that multiple CVC syndication has been a 

vastly ignored phenomenon, it further introduces and reviews selected streams of the strategic 

alliance literature. Building on the reviewed literature, we conduct the conceptual development 

of our research questions in chapter three. It concludes with the postulation of the two research 

questions of this thesis. Chapter four elaborates on the chosen research design, followed by a 

thorough description of the sample selection and construction process. Thereafter, we introduce 

and describe the chosen variables. The chapter ends with an overview of the methods applied 

to find answers to our research questions. Chapter five is dedicated to showing the results of 

the conducted analysis. It starts with descriptive statistics on the constructed dataset. 

Subsequently, we present and elaborate on the empirical results of the performed regression 

models, as well as the outcome of the robustness test. Finally, chapter six discusses our findings 

and challenges our research design. It states the contributions the thesis makes and finishes with 

concluding remarks.   
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2. Literature review  

 

This chapter provides a comprehensive literature overview of current research on venture 

capital, with a particular focus on differences between IVC and CVC. After a brief overview of 

VC and the different investor types, general dynamics and performance implications covered 

by the VC and IVC literature are explored. We conclude that the assumed homogeneity of 

investor types limits the transferability of the VC literature to the context of CVC dynamics. 

Therefore, we continue to review the CVC-specific literature. After outlining the existing 

research on CVC in general and CVC syndication specifically, it becomes apparent that the 

literature has overlooked the phenomenon of multiple CVCs in an investment syndicate. A 

stream of research related to CVC syndicates is the SA literature which we will utilize to 

supplement our theoretical conceptualization for the derivation of our research question.  

 

 

2.1. Venture capital  

 

Before reviewing the VC literature, this section begins by providing a brief introduction to 

entrepreneurial finance. New ventures are key drivers of innovative ideas and products 

(Hellmann and Puri, 2000; Kim and Park, 2017). They tend to require financial capital to fuel 

their endeavors, particularly when facing high-growth potential (Drover et al., 2017; Evans and 

Jovanovic, 1989). There are different dedicated ways for new ventures to obtain capital, each 

associated with respective risks and benefits. Hence, there is an ongoing debate in academia 

and in practice about which source of financing is most beneficial for a new venture in a given 

context (Alvarez‐Garrido and Dushnitsky, 2016; de Bettignies and Brander, 2007; Gimmy et 

al., 2017; Kerr, 2010; Schwienbacher, 2007). Fundamentally, an entrepreneur can choose 

between taking out a loan and receiving equity financing to attain additional capital. While the 

number and amount of entrepreneurial loans have grown to a noteworthy size, they remain the 

significantly smaller source of financing for new ventures (Ibrahim, 2010). Entrepreneurial 

equity financing is the primary source and comprises VC, angel investing, accelerators, and 

crowdfunding. Among these, VC is the most prominent and in fact the largest source of 

financing for new ventures (Leach, 2018). It is a type of private equity funding dedicated 
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specifically to financing new ventures with high-growth potential and high associated risk 

(Hellmann and Puri, 2000). 

 

Originated in the U.S., VC activity dates back to the 1940s which is when the first professional 

VC investors started investing (Hsu and Kenney, 2005). Since then, VC has experienced 

continuous growth and increasing attention in research (Rin et al., 2013). It reached a historical 

peak in terms of a funding amount of USD 120 billion invested in U.S. ventures at the height 

of the so-called dot-com bubble in 2000 and its sharpest decline shortly afterward as a 

consequence of the bubble bursting. Since then, VC funding has recovered steadily, almost 

exceeding its historical peak in 2018 (see Figure 1). 

 

 

 

Figure 1: Annual U.S. disclosed VC deals and funding, 1995 – 2018 (PwC, 2019) 

 

 

Before reviewing the literature, it is useful to understand the organizational structure of VC 

firms as well as incentives of the involved stakeholders, as shown in Figure 2. VC investors are 

commonly organized as small partnerships consisting of a few so-called general partners (GPs) 

(Rin et al., 2013). These partnerships raise money through vehicles called funds; mostly from 

institutional investors or wealthy individuals. The investors are also referred to as limited 
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partners: 
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Distribution Disbursement 

partners (LPs). The VC firm’s GPs actively manage the fund, while the LPs are (typically) 

operationally uninvolved. The standard lifetime of a fund is ten years, during which GPs invest 

in selected portfolio companies. Once the investment is made the portfolio companies are 

monitored, mentored, receive value-added services (see section 2.1.1. for a more detailed 

explanation) and are ultimately exited. Typical exit events occur through an initial public 

offering (IPO), an acquisition, or simply the sale of the share in the venture (Cumming, 2012). 

The returns generated from these exits are distributed to the fund’s LPs. GPs predominantly 

receive compensation through a management fee and additional performance-based payment 

called “carried interest”, or just carry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: A graphical model of VC (Rin et al., 2013) 

 

 

Different VC types have different ownership structures which affect their funding behavior and 

strategic directions. There are two main types: First, IVC investors, such as Sequoia Capital or 

Accel Partners, act as financial intermediaries for institutional investors and wealthy individuals 

(Drover et al., 2017). IVC is the most common and most extensively researched type of VC 

investor, which is also sometimes referred to as traditional venture capital (Masulis and Nahata, 

2011). Second, CVC refers to corporations investing in new ventures either directly from the 
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balance sheet or via wholly-owned subsidiaries. Prominent CVC investors are Intel Capital or 

Salesforce Ventures. CVC is the second largest type of VC (see section 2.2.).  

 

Two less common but still noteworthy types of VC investors are the following: Similar to but 

distinct from CVC, some banks, such as Citigroup’s Citi Ventures, invest in VC via bank-

owned venture capital (BVC) (Rin et al., 2013). Lastly, government venture capital (GVC) 

describes how governments provide capital either through fully-owned VC funds such as the 

Business Development Bank of Canada or various indirect programs such as High-Tech 

Gründerfonds in Germany. This type of VC investor is usually passive by nature and raises its 

fund through grants (Hellmann and Puri, 2000). Since our thesis focuses on CVC in particular, 

we will not further discuss the latter two types of VC investors. 

 

In the following, we assess the broader literature on the interaction between new ventures and 

VCs with a focus on venture performance and investor syndication. The remainder of this 

chapter is thus structured as follows: First, we will review the VC literature dedicated to the 

impact that VC investors have on venture performance, which is subdivided into financial and 

innovative return. We will then turn to the literature on syndication which we categorize into 

motivation, partner selection, and performance. 

 

 

2.1.1. Impact on venture performance  

 

VC investors can take an active role in the operations of the companies they provide funding to 

which goes beyond that of traditional financial intermediaries. In fact, they spend a large 

amount of their time and resources to be directly involved with the management of their 

portfolio companies (Gorman and Sahlman, 1989; Sapienza, 1992; Sapienza and Gupta, 1994). 

Main activities include having a seat on the board of directors of the venture, mentoring the 

founders, helping to raise additional funds, recruiting management and providing strategic 

analyses. These activities of VC involvement are also referred to as value-adding services.  

 

A large portion of the existing research on VC has looked at the visibility and relevance of such 

value-adding activities. In general, VC presence was found to induce an array of 
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professionalization measures including human resource policies, the introduction of stock 

option plans, and the hiring of management (Hellmann and Puri, 2002). Although the 

conceptualization allows the conclusion that the evident professionalization measures 

associated with VC investments lead to an increase in the value of the ventures, this was not 

tested empirically. Other research further found that board representation in U.S.-based 

biotechnology ventures is more likely to occur around the time of chief executive officer (CEO) 

turnover and when the VC is geographically close to its portfolio company (Lerner, 1995). 

Hellmann and Puri (2002) further provide empirical evidence that the likelihood of a founder-

CEO replacement more than doubles when VC investors first finance the venture.  

 

When studying the impact of VC participation on venture performance, the separation of 

treatment and selection effects poses a challenge. The central question is whether VCs have a 

superior ability to identify and invest in inherently more successful ventures (selection) or 

whether VCs have a superior ability to add value to the venture (Sørensen, 2007). The following 

two sections will shed more light on the separation of treatment and selection as well as the 

impact of VC activity on the financial and innovative performance of new ventures. 

 

 

2.1.1.1. Financial return 

 

The financial performance of new ventures and their investors alike can be measured in terms 

of the venture’s valuation at IPO or an acquisition, which are the two most common exit 

strategies (Cumming, 2012). Therefore, the literature often does not distinguish clearly between 

venture and investor financial performance, since a high valuation at IPO or a high acquisition 

price increase the financial performance of both the ventures and their investors.   

 

As established in the previous section (2.1.1.), research indicates that VC involvement is 

potentially beneficial to the new venture’s financial performance due to the value-added 

services they provide (Hellmann and Puri, 2002). This finds support from Bottazzi, Da Rin, and 

Hellmann (2007) who find a positive effect of active VC involvement on the successful exit of 

a venture. They find that human capital, expressed in a GP’s prior business experience (as 

entrepreneurs, managers or consultants) is an important determinant of value-adding IVC 
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investor involvement. Finally, they state that IVC investors show more active involvement than 

other types of VC investors. Other research finds that high reputation VCs have a significantly 

positive influence on venture financial performance, measured by a successful exit, time to IPO 

and asset productivity at IPO, as a result of both superior selection and treatment abilities 

(Nahata, 2008). Sørensen (2007) also finds significant evidence that ventures receiving funding 

from experienced IVC investors are more likely to go public because of both sorting (selection) 

and influence (treatment).  

 

In contrast, Macmillan, Kulow, and Khoylian (1989) build on the previously mentioned 

findings that VC investors are heavily involved in their portfolio firms’ operations (Gorman 

and Sahlman, 1989), by taking a closer look at how the VC’s degree and kind of involvement 

impact the venture’s financial performance. Their findings suggest that more VC involvement 

is not necessarily always better and, depending on the kind of involvement, that specific 

services may add more or less value to the venture.  

 

Choosing an alternative approach, Hsu (2004) looked at how VC involvement impacts the 

initial valuation of new ventures. It shows that offers made by reputable VC investors are three 

times more likely to be accepted and that high-reputation VC investors acquire venture equity 

at a discount. It, therefore, appears that entrepreneurs accept smaller short-term financial returns 

for working with higher quality VC investors. The results are additionally controlled for the 

presence of CVC investors, which had no impact. Moreover, affiliation with highly reputable 

VC investors has shown to open otherwise closed doors for new ventures which ultimately 

leads to enhanced financial performance (Stuart, Hoang, and Hybels, 1999). This is because 

endorsement is another key benefit of value-adding services provided by VCs. 

 

To conclude, the literature has thus far been able to provide some convincing evidence that VCs 

add overall value to their portfolio companies in terms of increased financial performance.  
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2.1.1.2. Innovative return 

 

Timmons and Bygrave (1986) are among the first scholars to argue that there is a positive 

impact of VC investments on the innovative output of new ventures. On this basis, Florida and 

Kenney (1988) argue that VC investors cultivate networks consisting of financial institutions, 

universities, large corporations, entrepreneurial companies, and other organizations. Such 

networks and the information flow created by them help to locate investments, mobilize 

resources and establish technologically promising ventures which in turn nurtures their 

innovative performance. 

 

Kortum and Lerner (2001) systematically assess the claim that VC leads to more innovation by 

examining the influence of VCs on new venture’s patent output in the U.S. across twenty 

industries over three decades. They find that VC funding is greater in sectors which are 

associated with more patent output. Their results further show that VC funding has a positive 

effect on innovative performance. These results are confirmed by Hirukawa and Ueda (2008), 

who additionally point out that VC investment enhances the patent propensity but may not 

necessarily result in patent productivity growth. However, again the separation of the selection 

and treatment effect, i.e., in this case determining whether VC investment leads to more 

innovation or whether innovation attracts more VC investment, has proven to be difficult. A 

follow-up study examines this relationship without finding strong evidence for either possibility 

(Hirukawa and Ueda, 2011).  

 

Interestingly, however, previous research found, by differentiating between innovator and 

imitator new ventures, that innovator firms are more likely to receive VC funding in the first 

place and further, that VC is associated with a reduction of time to bring products to market 

(Hellmann and Puri, 2002). These findings are confirmed by Puri and Zarutskie (2012) who 

identify that a large portion of VC-backed new ventures have not made sales before receiving 

funding which indicates that these ventures are likely to be idea based or innovator firms. This 

is supported by the finding that having patent applications boost a new venture’s chance of 

receiving VC investment (Engel and Keilbach, 2007). No systematic differences in patent 

applications were found post-investment but a significant increase in employment growth rates 

of new ventures. The authors’ interpretation of these findings is that VC investors are more 
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focused on the commercialization of existing innovations and growth of the ventures. Thus, 

they argue for a selection rather than a treatment effect of VC investment on new venture 

innovative performance. Chemmanur, Krishnan, and Nandy (2011) also find support for the 

selection effect by using an alternative measure of innovation called total factor productivity 

(TFP), which measures overall productivity and efficiency of a firm. They find that VC-backed 

ventures already have higher TFP growth in the years before the investment. Moreover, they 

find that TFP growth induced by VC funding arises primarily from improvements in sales and 

lower increases in production cost. Adding a nuance to the relationship between VC funding 

and new venture innovative performance, Tian and Wang (2014) create a measure for VC 

investor tolerance of failure, based on how long it takes to close down failing companies. They 

reveal that ventures with failure-tolerant VC investors are more innovative than those without. 

 

The existing body of research, therefore, finds evidence for both a selection and a treatment 

effect of VC investment on new venture innovation performance. In sum, however, the 

reviewed literature indicates that VC plays a more vital role in detecting and commercializing 

innovation rather than at nurturing further innovation.  

 

 

2.1.2. Syndication  

 

A common phenomenon in venture financing is investing together with other investors through 

syndicates (Meuleman et al., 2009). In the VC context, syndication occurs when at least two 

VC investors invest in the same company in the same financing round, consequently sharing 

risks and exchanging knowledge and resources (Dimov and Milanov, 2010). Other studies 

employ a broader definition describing a syndicate as a situation where investors enter different 

financing rounds subsequently (e.g., Wright and Lockett, 2003). The latter is the basis of this 

paper. The literature on VC syndication dates back to the 1980s. Bygrave (1987) was among 

the first researchers to examine the breadth and frequency of VC deal syndication identifying 

knowledge sharing among VC investors as the primary driver. Since then, scholars from 

varying fields continuously revisited this phenomenon. This is not surprising, considering that 

approximately 70 percent of all investments made by VC investors are syndicated (Tian, 2011) 

and that syndication of VC investments combines aspects of contracting, venture development, 
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VC firm strategy, partnership formation and inter-organizational networks (Jääskeläinen, 

2012).  

 

In the next section, we will review the literature on why VC investors syndicate, subsequently 

how they syndicate and whom they syndicate with and finally what the implications are on the 

performance of new ventures.  

 

 

2.1.2.1. Motivation 

 

A multitude of scholars has researched why VC investors decide to syndicate. In general, 

complex projects are more likely to be financed by syndicates (Chemmanur and Tian, 2011). 

This is because of the two primary motives of syndication discovered by early research: 

Spreading of financial risk and knowledge sharing (Bygrave, 1988). Building on this, Florida 

and Kenney (1988) point out that VC investors use investment syndicates to meet the ventures’ 

expanding need for capital that arises with the growth of a venture over time. This is further 

investigated by Lockett and Wright (2001) who find two perspectives that are crucial 

determinants of VC syndication. First, the finance perspective views syndication as a tool to 

share risk via portfolio diversification. Second, the resource-based perspective views 

syndication as a response to the need to share and access information in the selection process 

as well as the management of investments. The latter in particular is more important than the 

former for VC investors focused on investing in an early stage of a venture. Providing further 

support for the finance perspective, Cumming, Fleming, and Schwienbacher (2005) analyze the 

effect of liquidity risk, defined as negative expected future external exit market conditions, on 

VC firm investment decisions. They identify that conditions of low liquidity risk are associated 

with less syndication which means that VC firms are more inclined to syndicate if they have a 

pessimistic exit market outlook. Motives further appear to vary with regards to the 

specialization of the VC investor: specialized VC investors (e.g., in terms of industry, business 

model, and product) are more likely to join a syndicate while generalist VC investors are more 

likely to finance a new venture alone (Chemmanur and Tian, 2011).  
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Another motivation for young VC firms is to use co-investment to certify investment quality 

and to “window-dress” their portfolio (Baker, 2000). Yet, lead VC investors, who are typically 

more experienced, can also benefit from syndication by receiving a second assessment of the 

potential portfolio firm which improves the selection process (Cestone, Lerner, and White, 

2006). Similarly, research shows that syndicates can play a crucial role in screening potential 

investees and reducing the adverse selection risk, i.e., the risk of funding low-quality firms 

(Cumming, 2006). Casamatta and Haritchabalet (2007) further build a theoretical model to 

explain that syndication improves the screening process for VC investors and prevents 

competition among investors after the disclosure of investment opportunities.  

 

Manigart et al. (2006) identify that motivations to syndicate may differ depending on the 

geographic region. Their results show that in European countries the motives differ to those in 

the U.S. In Europe, portfolio management motives (e.g., risk sharing, portfolio diversification 

and access to larger deals) are more important than the individual deal management motives 

(e.g., selection and monitoring of deals). The decision to join an investment syndicate may also 

differ in terms of VC firm size (Bruining et al., 2005). European VC firms were found to have 

a curvilinear relationship between their firm size and syndicate participation. Further, VC firm 

size was found to influence whether the motives to syndicate are primarily to get access to 

future deal flow, share financing risk or to aggregate value-adding capabilities. 

 

Other studies have focused on the networks formed from the aggregation of syndicate deals. 

Hochberg, Lindsey, and Westerfield (2015) examine the relative importance of agency cost and 

resource accumulation in tie formation across VC investors. Their findings suggest that VC 

syndication networks are not dominated by the concern over agency costs, which arise due to 

asymmetric information, but rather by the interest in resource accumulation. Sorensen and 

Stuart (2001) choose a sociological lens to investigate how institutions and social structures 

shape transaction patterns and show that information about potential investment opportunities 

circulates within geographic and industry spaces. They find that social networks of VC 

investors, created through syndicated investing, disperse information across boundaries and 

thus widen the spatial radius of exchange. Consequently, VC investors use syndication to build 

a central position in the co-investment network in order to get access to geographically distant 

companies. 
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Lastly, VC syndication can also function as a tool to prevent VCs from misappropriating 

entrepreneurial ideas, when contracts among VC investors are structured in a way that syndicate 

partners can monitor each other (Bachmann and Schindele, 2006). This is because the potential 

reputation loss among syndicate members acts as an informal protection mechanism to idea 

theft.  

 

 

2.1.2.2. Partner selection and dynamics  

 

Generally, although the shared provision of capital and consequent risk reduction is the primary 

driver of syndication, VC investors typically consciously select co-investors with 

complementary skills and supplementary contacts (Florida and Kenney, 1988). Lerner (1994) 

investigates the importance of such complementary skills and supplementary contacts in a VC 

syndicate by analyzing syndicates of biotechnology firms with a focus on the experience of VC 

syndicate members as well as the investment stage. He finds that experienced VCs tend to prefer 

to co-invest with other experienced VCs in earlier rounds. In later rounds experienced VC 

investors become more likely to co-invest with inexperienced peers. Supporting research has 

suggested that syndicating with more experienced VC investors is more valuable to the lead 

investor and that experienced VC investors should syndicate with fellow experienced VC 

investors (Cestone et al., 2006). The reason is that a second opinion of an experienced VC is 

more precise and thus significantly improves the investment selection process without 

additional costs. Once VC investors have established their network, they were found to tend to 

work with the same networks over time (Chemmanur and Tian, 2011).  

 

Dimov and Milanov (2010) argue that VC investors face two types of uncertainties when 

considering a novel investment: egocentric uncertainty refers to making the right decision, and 

altercentric refers to successfully being considered as an attractive partner on the investment. 

The first enhances the VC firm’s need to syndicate while the latter reduces the firm’s chances 

to do so. Their empirical findings suggest that status and reputation may play different roles in 

aligning the need and opportunity to syndicate novel investments. Gu and Lu (2014) further 

focus on the role of reputation in syndication formation and find support for their proposed U-
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shaped relationship between a VC investor's reputation and its likelihood of syndication 

formation resulting from the opposing mechanisms of opportunity and need.  

 

A different theme affecting the partner selection is that VC investors were shown to choose 

whether to partner with another VC investor or not based on costs associated with syndication. 

Namely, Casamatta and Haritchabalet (2007) model two costs: First, the larger the profits the 

initial VC investor can capture if he invests alone, the more hesitant he is to syndicate. 

Therefore, especially highly experienced VC investors may find it too costly to syndicate and 

thus rely on their own signal. Second, uncertainties about the level of effort of other VC 

investors (moral hazard) may occur, as shared ownership of a new venture weakens the 

incentive to nurture the venture. They show that this cost decreases with increasing experience 

of the initial VC investor.  

 

The resulting dynamics in a VC syndicate can be very complex. Wright and Lockett (2003) 

systematically examine the structuring and management of syndicated VC investments, 

establishing that VC syndicates are a form of inter-firm alliance in which coordination and 

cooperation between the VC investors are required to achieve joint pay-offs. They highlight the 

importance of non-legal sanctions such as reputation effects over contractual arrangements to 

mitigate opportunistic behavior of syndicate partners. Further, they reveal that lead investors' 

residual and specific powers ensure timely decision making.  

 

De Clercq, Sapienza, and Zaheer (2008) provide an interesting view on reputation in syndicates 

by analyzing the connection between post-funding VC involvement and syndicate partner 

reputation. They examine how the level of involvement of individual VC firms in a syndicate 

is determined by self-focused interests and factors associated with the firms’ membership in 

the syndicate. They show that relative ownership of a VC firm and the reputation of the other 

syndicate partners have a significant influence on a VC firm’s involvement. In addition, a VC 

investor’s involvement is negatively related to its own reputation. They conclude that VC 

investor involvement in syndicates is more dependent on relative syndicate characteristics than 

on a VC firm’s absolute equity investment. Atanasov, Ivanov, and Litvak (2012) further 

examine the role of reputation in mitigating opportunistic behavior by VC investors towards 

their counterparties by evaluating a hand-collected database of lawsuits. They show that more 
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reputable VC investors are less likely to be litigated. They also find that litigated VC investors 

that suffer from declines in future business relative to matched peers. 

 

Another stream of research is dedicated to the implications of syndication networks. Sorensen 

and Stuart (2008) use network theory to reveal that several factors influence the likelihood that 

geographically and industry distant ties will form between VC firms. These are the recent 

popularity of investing in the industry of the target firm and home region, the maturity of the 

target company, the size of the VC investment syndicate and the density of relationships among 

the members of the syndicate. Somewhat in contrast to that, Hochberg, Ljungqvist, and Lu 

(2007) look at how networks among incumbent VC firms in the U.S. restrict the entry of new 

VC firms into local VC markets; consequently enhancing their bargaining power over new 

ventures. Their results show that extensive networking among incumbent players indeed leads 

to less entry of new VC investors. Consequently, new ventures seeking VC funding raise money 

on worse terms in more densely networked markets. Also, increased entry is associated with 

higher venture valuations. Further, they point out that VC investors are not a homogeneous 

group but find no indication why the presence of CVC investors should directly encourage or 

deter entry.  

 

Bubna, Das, and Prabhala (2011) focus on the effect of clusters in VC partner choices. They 

show that VC investors tend to syndicate with preferred partners that are part of what they call 

VC “communities”, that are structurally complex and heterogeneous concerning characteristics 

such as size and influence and homogenous in terms of other characteristics such as stage focus. 

More recently, Zhang et al. (2017) explore VC syndicates through a multiparty collaboration 

lens. They show that multiparty VC syndication is influenced by a variety of group-level 

constructs and not only by individual dyadic relationships between the syndication partners. 

These group-level constructs may introduce a variety of cooperation and coordination 

challenges which can be mitigated by familiarity, trust, and closure provided by previous 

collaboration of the syndicate members. 

 

Other researchers also examine the role of trust among potential syndicate participants. 

Bottazzi, Da Rin, and Hellmann (2016) examine the effect of trust on VC investment and 

contracting decisions. Using hand-collected data on European VC, they show that the 
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Eurobarometer measure of trust among nations has a significant effect on investment decisions. 

The national identity of VC firms' GPs further contributes to the effect of trust. Building a 

somewhat related argument, Gompers, Mukharlyamov, and Xuan (2016) investigate how 

personal characteristics such as ethnic, educational, or career backgrounds, affect whether 

people collaborate. They find that VC investors that share personal characteristics are more 

likely to syndicate with each other. The authors expect this homophily to reduce the probability 

of investment success. Furthermore, Du (2009) finds that VC investors have a strong preference 

for homogeneous syndicates. On the one hand, she shows that heterogeneous syndicates have 

lower successful exit rates. However, on the other hand, heterogeneous syndicates have a long-

term benefit expressed by a higher survival rate of the participating VC firms. 

 

 

2.1.2.1. Performance 

 

In this section, we will focus specifically on research that investigates how VC syndicates 

impact venture performance. As will become apparent, most of this research concentrates on 

financial performance in terms of IPOs and acquisitions.  

 

Generally, ventures that receive financing from a stable syndicate throughout funding rounds 

are more likely to be successful (Chemmanur and Tian, 2011). Some of the first researchers to 

empirically analyze the relationship between IVC syndication and performance were Brander, 

Amit, and Antweiler (2002). In their study, they develop two contradictory theories. On the one 

hand, the selection hypothesis based on Lerner (1994) predicts that syndicated deals must be 

less profitable because the best deals do not require a second opinion by fellow VC investors. 

Hence, only second-best deals will receive investment from a syndicate of VCs. On the other 

hand, the value-added hypothesis is founded on the idea that VCs may jointly add more value 

to the ventures in which they invest. Different VC investors are assumed to have different skills 

and information valuable to the venture. They find that syndicated investments have 

significantly higher returns, thus favoring the value-added hypothesis.  

 

Other research also finds support for the value-added hypothesis by stating that VC syndicates 

add value through product market value and financial market value (Tian, 2011). The first is 
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achieved by VC investors’ nurturing of innovation and support to achieve better post-IPO 

operating performance. The latter is expressed by an increased likelihood of a successful exit, 

less IPO underpricing and higher IPO market valuations. Notably, this study does not 

differentiate between CVC and IVC but controls for CVC and explicitly points out that CVCs 

might have superior knowledge and expertise in industries related to their corporate parent 

companies. Similarly, it was found that ventures funded through a VC syndicate have higher 

exit probabilities and achieve a faster time-to-exit, indicating that the selection hypothesis and 

the value-added hypothesis are complementary rather than mutually exclusive (Das, Jo, and 

Kim, 2011). This study does differentiate between different types of investors and uncovers 

that CVC investors syndicate more.  

 

More recent research also used time-to-exit as a proxy for venture performance when analyzing 

the implication of two major sources of power in interoganizational relations, namely 

ownership and status (Ma, Rhee, and Daegyu Yang, 2013). The results show that different kinds 

of power source mismatches can lead to dramatically different venture performance. Related to 

the status measure used by Ma et al., Nahata (2008) focusses on VC reputation and investment 

performance, finding that more reputable VC investors are more likely to exit successfully. 

When he further controls for syndication, he identifies that VC syndication has a significant 

positive effect on new venture performance. 

 

Additional research focused more on what the underlying mechanisms of improved venture 

performance are. First, it was found that venture performance is enhanced by investing in 

industries in which the IVC firm is knowledgeable and by investing with external partners (e.g., 

other IVCs) that are more familiar with an industry (Clercq and Dimov, 2008). While 

acknowledging that IVC syndication may suffer from misaligned goals and coordination issues, 

this study argues that increased familiarity between syndication partners improves the quantity 

and quality of knowledge transfer between partners. Trusted and familiar partners are therefore 

likely to represent a well-defined purview of post-investment involvement and added value. 

Masulis and Nahata (2011), however, show that conflicts may arise when VCs have financial 

relationships with acquirers and targets alike and IVC funds approaching maturity experience 

pressure to liquidate. This negatively impacts the acquisition price of a venture. Makarevich 
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(2018) more recently found that misalignment of goals and motivations with other syndicate 

members negatively affects the likelihood of an IPO.  

 

Another factor that influences the new venture’s successful exit is the syndicate size. Research 

shows that a larger syndicate size accelerates all types of exit with the greatest impact on IPOs, 

with robust results even when controlling for corporate syndicate members (Giot and 

Schwienbacher, 2007).  

 

Contrarily to previous studies, Dimov and De Clercq (2006) identify that VC syndication may 

not always lead to positive investment outcomes as it may accelerate the risk of investment 

default, even though it creates access to a broader range of relevant knowledge. The conceptual 

explanation for their findings is based on agency costs associated with coordinating decisions 

and portfolio company involvement among the syndicate members. VC firms may be more 

reluctant to prevent approaching failure when other co-investors are involved in the deal 

because they count on them to turn around a deal and focus their attention on other tasks such 

as supporting successful ventures, raising new funds or screening potential future deals. They 

point out that they were not able to distinguish between different types of syndication partners 

(e.g., IVC and CVC) and call for further research.  

 

While the majority of scholars focusses on the financial implications of syndication for both 

the venture and the IVC firms, only one study by Pahnke, Katila, and Eisenhardt (2015) 

analyzes the effect of VC investors on the innovative performance of new ventures. They 

conclude that IVC investors operate significantly different than CVC or GVC investors and 

arguing that IVCs are more effective in nurturing the innovative performance of new ventures 

than CVCs. 

 

All in all, the existing body of research on VC syndication examines a number of benefits and 

costs. The main benefits are better selection decisions, risk spreading by allocating available 

capital across a larger number of new ventures, access to a larger pool of future opportunities, 

erection of entry barriers against new VC investors, ability to invest in geographically distant 

ventures and opportunity to “window-dress” the portfolio through affiliation with high-
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reputation VC investors. On the cost side, coordination and cooperation costs become apparent 

with the formation of syndicates.  

 

Reflecting on the preceding review of the VC literature, it stands out that many researchers do 

not differentiate between the types of VC investors (e.g., Gompers, 1995; Lerner, 1995; 

Manigart et al., 2006), while others point out their heterogeneity and call for more precise 

research (Dimov and De Clercq, 2006; Ivanov and Xie, 2010). We will, therefore, zoom in on 

the CVC literature specifically in order to better understand what CVC is and how it differs 

from other types of VC and IVC in particular.  

 

 

2.2. Corporate venture capital 

 

We have already scratched the surface of what corporate venture capital entails. In this section, 

we want to dig deeper and explore what exactly CVC is, when it occurs and what the 

performance implications on investors and ventures are.  

 

CVC is defined as minority equity investments conducted by established firms in privately held 

entrepreneurial ventures (Park and Steensma, 2013). This is not to be confused with corporate 

entrepreneurship, also referred to as corporate venturing, which is the umbrella terms for a 

company’s efforts to be innovative. It includes, in addition to CVC activity, engagement in SAs 

and other inter-firm relationships (Dushnitsky, 2012). The earliest record of CVC activity can 

be traced back to 1914 when plastics manufacturer DuPont invested in then young venture 

General Motors, but the first wave of CVC activity did not emerge until the 1960s (CB Insights, 

2018). Early motives for CVC were to expand operations by diversifying and entering new 

markets, having excess cash and successful IVC activity as examples (Dushnitsky, 2012). 

Companies like Exxon Enterprises were among those that attempted to diversify their very 

narrow core business.  

 

The second wave started in the 1970s with the release of the first personal computers. The 

motives remained similar to those of the first wave; however a focus on gaining access to new 

technologies was added (Dushnitsky, 2012). During this time, foreign corporations also started 
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to form CVC units. A prominent corporate investor of the second wave was Xerox (parent 

company) with Xerox Technology Ventures (CVC program) (CB Insights, 2018). The third 

wave took place during the dot-com boom when firms started to use CVC as an alternative 

method of research and development (R&D) to internationalize their operations and to access 

foreign technologies. Naturally, CVC investment took a hit after the burst of the dot-com bubble 

in 2000 but within ten years slowly resurrected with an even greater number of CVC units and 

even greater investment volume. Therefore, in the last couple of years, there has been a huge 

increase in numbers of corporations that have been setting up a CVC arm along with growing 

efforts to increase investments. This resulted in CVC to become one of the primary sources of 

financing for new ventures. Figure 3 shows the significant increase of CVC funding measured 

in funding amount during a period of 18 years. Furthermore, the number of new CVC units 

investing for the first time has more than quadrupled within five years, between 2013 and 2018 

(see Figure 4).  

 

 

 

Figure 3: Annual global CVC deals and funding, 2000-2018 (CB Insights, 2018, 2019) 

 

 

CVC differs significantly from IVC as CVCs typically not only follow financial objectives but 

also aim for a strategic return that is of use to their corporate parents (Chesbrough, 2002). 
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Furthermore, CVCs typically only have a single, dominant LP who provides the fund. This LP 

is the parent corporation that owns the CVC unit (Souitaris and Zerbinati, 2014). Corporations 

use CVC as a mechanism to externalize their R&D activities as new ventures have become an 

important source of innovation (Dushnitsky and Lenox, 2005a; Gaba and Bhattacharya, 2012). 

The corporations can potentially provide the venture with many valuable resources such as 

capital, complementary assets, industry knowledge and access to customers (Dushnitsky, 2012; 

Gompers and Lerner, 2000). Therefore, CVCs can create value for the new ventures they 

support beyond the provision of capital by being more involved in the venture’s operations (see 

also value-added hypothesis in section 2.1.1.). However, corporate investors are seen as 

heterogeneous in terms of their focus on financial or strategic objectives as well as their 

explorative or exploitative focus (Hill and Birkinshaw, 2008), even though CVC activity is 

mostly regarded as explorative by nature (Wadhwa and Phelps, 2009). They are also 

heterogeneous in terms of their organizational set-up, which can be internal or a subsidiary of 

the corporate parent (Souitaris and Zerbinati, 2014). Drover et al. (2017) even classify five 

different organizational structures of CVCs, namely a new ventures division, wholly owned 

ventures, new-style joint ventures (JV), direct VC and outside partnerships. In this thesis, we 

will however not differentiate between the types of CVCs, but rather consider the entirety of 

CVC programs.  

 

 

 

Figure 4: CVC firms investing for the first time 2013 – 2018 (CB Insights, 2019) 
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Although the inherent nature of VC funding is a response to the financial needs of new ventures, 

the majority of the CVC literature has primarily focused on the question, whether it makes sense 

for corporations to engage in CVC activity (Basu et al., 2016). It investigates whether CVC 

activity improves the performance of their corporate parents. Only recently did scholars in 

finance, strategy, and innovation shift the focus towards the impact of corporate participation 

in syndicates on new venture performance (Basu et al., 2016). The question then became, 

whether new ventures also benefit from receiving funding from corporate investors. We will 

utilize these two perspectives of existing CVC research to structure the subsequent literature 

review, namely starting with the research on the investor perspective and following with the 

research on the investee perspective.  

 

 

2.2.1. Investor perspective 

 

The research on the investor perspective, which is the larger portion of the existing research, 

tries to explain why and when corporations engage in CVC investments. It is divided into three 

main sets of studies which we will review in the following: the antecedent conditions that drive 

CVC activity, whether the corporate parent can benefit financially, and the potential impact on 

the parent’s strategic return.  

 

 

2.2.1.1. Antecedent conditions and deal selection  

 

The first area of research on CVC from the investor’s perspective investigates antecedent 

conditions of CVC investments, meaning under what conditions firms decide to engage in CVC 

activity instead of other modes of corporate entrepreneurship, such as alliances or acquisitions 

that can boost innovation. The research findings can be divided into external and internal 

conditions that can both increase the likelihood of CVC activity. A few studies also try to 

explain how corporations select new ventures they want to invest in, i.e., how deals are selected.  

 

External conditions are mainly industry and competitive environment related conditions. In 

general, research finds that the number of CVC deals in an industry increases as R&D 
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investments increase (Sahaym, Steensma, and Barden, 2010). This influence was found to be 

particularly strong in rapidly growing industries that are technologically changing. Especially 

increasing levels of market competition induce firms to invest more heavily in CVC in order to 

obtain a competitive advantage over industry rivals (Fulghieri and Sevilir, 2009). Kim et al. 

(2016) extend on this by finding a connection between R&D activity and CVC investments, 

stating that competitive markets lead to both higher R&D activity and more CVC investments 

by participating firms. The higher the product market competition, however, the greater the 

shift from R&D to CVC investment. In line with this, van de Vrande et al. (2009) find that 

firms source new technologies from young ventures when there is high technological and 

market uncertainty. This finds support from Tong and Li (2011) who even found a positive 

relationship between firms choosing to engage in CVC investments, instead of other modes, 

and the level of market uncertainty. Using real options theory, their results show that under 

uncertain circumstances firms prefer CVC over acquisitions. Industries with weak intellectual 

property protection (IPP) and high technology industries were also shown to increase a firm’s 

propensity to engage in CVC activity (Dushnitsky and Lenox, 2005a). Basu et al. (2011) 

support this by drawing on the resource-based view to identify that industries characterized by 

rapid technological change, intense competition, and weak appropriability induce firms to 

engage in CVC activity. Resource-rich firms, however, were found to undertake fewer CVC 

investments, even in dynamic environments. Much of the research on the external conditions 

revolves around the rationale that CVC investments offer low commitment options compared 

to other modes such as alliances and acquisitions that help firms to build and pursue strategies 

in uncertain and dynamic environments (Basu et al., 2016).  

 

Internal conditions are mainly concerned with the internal characteristics of the corporations, 

for example, their governance structure or certain key performance indicators such as 

profitability measures. In general, it was found that when a firm has available funds (i.e., cash 

flows) and a high level of absorptive capacity which enables it to learn from the investments, it 

is more likely to engage in CVC activity as a way of tapping into the knowledge of new ventures 

to complement its own innovation efforts (Dushnitsky and Lenox, 2005a). This shows that 

internal R&D and sourcing of external knowledge through investing in new ventures are not 

mutually exclusive, but rather complements. The involvement in other interfirm relationships 

such as alliances also plays a role in inducing corporations to set up a CVC unit. Dushnitsky 
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and Lavie (2010) for example find an inverted U-shape relationship between the number of 

alliances formed and the number of CVC investments using the resource-based view as a 

theoretical foundation. This is the first study of its kind that investigates the link between two 

types of interfirm relationships.      

 

Another group of researchers investigates what influences CVC investment decisions. Yang et 

al. (2009) more specifically investigate how CVCs develop selection and valuation capabilities, 

concluding that the industry diversity of a CVC program leads to the selection of portfolio 

companies with better financial potential. They also find that a CVC investor learns better from 

its experiences when investing in later stage ventures that are less uncertain. Other researchers, 

however, find that CVC investments can be considered as learning investments that 

corporations use to get acquainted with new and distant technologies (van de Vrande et al., 

2009). Yet, Souitaris and Zerbinati (2014) find that CVC units are pressured by their corporate 

parents to find and select new ventures that have a strategic fit with the corporations. In these 

cases, they show that the ventures are provided with better access to the corporation’s resources.  

 

Lastly, one study looks at antecedent conditions from a pre-formation standpoint by analyzing 

how CVCs select ventures to invest in. A preeminent study in this field by Dushnitsky and 

Shaver (2009) shows that corporations are only willing to invest in new ventures upon the 

revelation of the new invention, as they intend to benefit from it. Since the ventures are often 

not willing to do so for fear of imitation, many relationships do not materialize. The authors 

call this the paradox of CVC, which is more likely to occur and to even worsen in same-industry 

constellations but is mitigated through strong IPP regime. Rather than describing an antecedent 

condition solely from the corporate investor’s perspective, the authors state that a relationship 

between a CVC and a venture only forms if both parties are willing to join.  

 

 

2.2.1.2. Strategic return  

 

Since corporations set up CVC units in order to benefit strategically from the investments, it 

needs to be established what classifies as a strategic return. Past research has found a number 

of strategic benefits of CVC investments, however two superior categories can be identified: 
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first, CVC activity can provide access to new markets and technologies, and second, it can be 

used to expand the position of the corporate parent in its existing market (Wadhwa and Kotha, 

2006). The research that is presented in this section goes beyond that of the previous section in 

that it investigates how corporations benefit from strategic return once they have invested, 

rather than merely identifying that it drives CVC activity in the first place.  

 

Miller and Camp (1985) are among the first to look at how CVC investments can help 

corporations to select new markets to enter. They argue that CVCs should enter high-growth 

markets that can offset competitive pressures, where a technology-based advantage can be 

achieved. Further, they identify that maintaining a high market share following an early entry 

into a new market is key for successful CVC funding activity. Dushnitsky and Lenox (2006) 

further identify this access to new technologies through CVC activity to be a window to novel 

technologies. In general, using a panel of public firms from the U.S., they find that in some 

industries, such as ICT, new ventures are a vital source of innovation, making CVC an 

important tool for a corporation’s innovation. They further state that when corporations engage 

in CVC activity in order to access this window to novel technologies, their investment will lead 

to greater firm value. Both studies, therefore, conclude, that there is a positive relationship 

between CVC investment and corporate parent firm value creation.  

 

Regarding the expansion of the corporation’s current market position, a study by Kim et al. 

(2016) makes interesting findings. First of all, as has been mentioned in the previous chapter, 

market competitiveness is associated with more CVC investments. However, there is also a 

significant and positive relationship between CVC investments and innovation performance of 

the corporate parent. Focusing on the product market competition in the IT industry, they find 

that innovation performance, measured through the number of patent applications, is 

significantly higher for technology leaders that engage in CVC activity, implying that such 

leaders can strengthen their market position when engaging in CVC. Fulghieri and Sevilir 

(2009) also find that corporate innovation rates are higher when corporations organize their 

R&D externally through CVC activity.  

 

In addition, there are other mechanisms through which CVC investments can lead to strategic 

benefits regarding both access to new markets and the expansion of current market position. 
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One of which is using CVC activity as a tool to identify acquisition targets. To start with, CVC 

activity can help corporations to gain an understanding of new technological innovations. Many 

firms use this information to improve their internal R&D activity; however they can also use 

this information to make better acquisition decisions (Benson and Ziedonis, 2009). Other 

research further states that as soon as the venture does not want to be acquired, and hence a 

conflict of interest arises, the environment will no longer be productive, and the relationship is 

at risk of failure (Sykes, 1990).    

 

Underlying the two overarching categories of strategic benefits achieved through CVC 

investments is the potential knowledge spillover from the innovative ventures to the corporate 

parents of the CVC units (Wadhwa and Kotha, 2006). Using data on corporate investors from 

the telecommunications equipment manufacturing industry, Wadhwa and Kota find that 

corporate parent innovative performance due to CVC activity is dependent on the degree of 

corporate investor involvement: with low investor involvement, there is an inverted U-shaped 

relationship between the number of CVC investments and corporate innovation performance. 

However, with high investor involvement, an increase in CVC investments leads to higher 

corporate innovation performance. This supports a previous research finding, which states that 

direct and frequent communication between the corporate investor and the venture bears the 

highest strategic value (Sykes, 1990). In line with this is the argument that corporate investors 

need to increase their involvement in the new venture as they are unable to benefit from it 

otherwise (Wadhwa and Phelps, 2009). It is argued, that CVC activity is explorative by nature 

and hence a venture-CVC relationship by itself might not be sufficient to realize strategic 

returns. This is because CVC units are frequently experiencing difficulties when transferring 

knowledge from the venture to themselves. Using real options theory, the study suggests that 

SAs between the corporation and the once funded venture can facilitate knowledge exchange 

and can, in fact, be complementary knowledge-sourcing activities. This, in turn, can help 

corporations to benefit from the relationship and hence to improve their own innovative 

performance. This study is supported by van de Vrande and Vanhaverbeke (2013) who find 

that corporations make follow-up investments after the official funding rounds to facilitate and 

ensure technological knowledge transfer if they see potential in the technology. Such follow-

up investments can be in the form of SAs; in fact, van de Vrande and Vanhaverbeke find that 
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prior CVC relationships between two firms increase the likelihood of them subsequently 

forming SAs.  

 

Lastly, one study has also found that portfolio diversity, meaning how different the ventures in 

the corporate investor’s portfolio are, plays a role in determining corporate parent innovative 

performance. There is an inverted U-shaped relationship between portfolio diversity and 

corporate parent innovation performance with this diversity effect depending on the kind of 

resources that are available in the portfolio (Wadhwa, Phelps, and Kotha, 2016).  

 

In conclusion, CVC activity bears numerous strategic benefits for corporate investors in terms 

of enhancing the corporate parent’s innovative performance, providing access to new markets, 

as well as fostering the expansion of the existing market position and knowledge gain. These 

have been confirmed empirically.  

 

 

2.2.1.3. Financial return 

 

Even though we have established that most corporations engage in venture funding through 

their CVC units in order to achieve a long-term strategic return for the corporate parent, there 

is also selected research that examines the financial return CVC activity can yield. Intuitively, 

any strategic return should eventually translate into a financial return for the corporate parent, 

but a CVC unit also usually needs to meet financial targets in order to ensure survival (Basu et 

al., 2016). Dushnitsky and Lenox (2006) find financial performance, which they measure 

through shareholder returns, to be dependent on the corporate’s simultaneous pursuit of both 

strategic and financial objectives. Yang et al. (2009) find that a CVC’s financial returns are 

positively related to their ability to efficiently select new ventures for investment and their 

ability to appropriate value. In support of this, Hill and Birkinshaw (2014) show that when CVC 

units act ambidextrously, meaning to leverage their corporate parent’s capabilities as well as to 

develop their own capabilities, they can open up new value creation opportunities that have the 

potential to increase corporate parent firm value.  
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A study by Benson and Ziedonis (2009) has shown, that corporations can use CVC activity to 

make better acquisition decisions by eventually acquiring ventures they invest in. They find 

that corporations that frequently invest in new ventures can realize greater returns when 

acquiring these new ventures, than are corporations that do not invest frequently. However, 

when CVC investments increase more than the total R&D expenditures of a focal corporation, 

this positive effect on the quality of acquisition decisions is diminishing. 

 

In contrast to this, other research shows that CVC investments on average have lower internal 

rates of return than the CVC’s parent’s cost of capital and hence exhibit poor financial 

performance (Allen and Hevert, 2007). Moreover, research found a performance gap when 

comparing CVCs’ financial performance to that of their IVC counterparts (Dushnitsky and 

Shapira, 2010). CVC investors can, however, overcome this gap by investing in early-stage 

ventures and choosing a smaller syndicate size.  

 

To summarize the investor perspective, the research that examines the impact of CVC activity 

on investor financial performance is fragmented and less developed than the research on the 

strategic return at the level of the corporate parent. However, it still suggests that CVC activity 

is beneficial for the corporations engaging in it.  

 

 

2.2.2. Investee perspective 

 

As has been established above, previous research on CVC has mainly focused on the 

perspective of the corporate investors and how they can create value for their parent firm. The 

perspective of the venture has received far less attention but experienced growing interest 

recently. This section is structured as follows: It starts with reviewing under what circumstances 

new ventures are likely to accept funding from a corporate investor, before moving on to 

summarize existing research on whether and how CVC investment can impact the venture’s 

innovative and financial performance.  
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2.2.2.1. Acceptance of CVC investment  

 

One of the biggest challenges new ventures face when deciding to accept funding from 

corporate investors or other investor types is the trade-off between their need for resources that 

corporations can satisfy and the threat of value appropriation of their own knowledge and 

resources that they potentially face (Katila et al., 2008). Katila et al. coined the phrase of 

comparing ventures that are funded by CVCs to “swimming with sharks”. Central to their study 

was to find out under what circumstances new ventures choose investors with a high chance of 

aiming for misappropriation but with highly needed resources over those with a lower chance 

and less needed resources – the so-called “sharks dilemma”. Key for ventures taking this risk 

is their need for resources and their ability to protect their own resources from imitation. Their 

study also finds that the choice depends on the availability of alternative partners.  

 

A prominent study in this field states that many of these potential relationships between a 

corporate investor and a new venture do not even materialize due to the threat of 

misappropriation that ventures face, yet that CVCs expect ventures to disclose their knowledge 

(Dushnitsky and Shaver, 2009). This tension is worsened when CVCs target same-industry 

ventures; however strong IPP regime can moderate the effect. Other research further 

emphasizes, that not just the type of industry of a CVC parent offering funding is important, 

but the differentiation between complementarity and relatedness of resources (Maula, Autio, 

and Murray, 2009). The terms are defined as follows: “Complementarity exists when the 

resources of one party directly enhance the effectiveness of the resources of the other party. 

Relatedness, on the other hand, concerns the commonality of firm functions and may signal 

potential overlap or even substitutability between the two parties' resources” (Maula et al., 

2009: 275). Hellmann (2002) finds that new ventures should only accept CVC funding when 

their business is complementary and not a substitute for the corporate parent’s business.  

 

Like Katila et al. (2008), Maula et al. (2009) focus their research on U.S. technology-based 

new ventures to predict the impact of complementarities on the acceptance decision. They 

investigate the trade-off between social interactions and defense mechanisms used by ventures 

to protect their intellectual property. They refer to these mechanisms as relationship safeguards. 

Potential safeguards can be giving corporate investors smaller ownership shares, not allowing 
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them a board seat and only accepting them in the first place at a progressed stage of venture 

development. They find that employing such defense mechanisms reduces the risk of 

misappropriation; however it also lowers social interaction. Social interaction, in turn, is 

necessary to learn from the corporate investor and to benefit from its resources. Because of this 

trade-off, they refer to the relationship of a venture with a CVC as a “double-edged sword”, 

which has also been used in the SA literature to label R&D alliances between new technology-

based firms and incumbent organizations (Diestre and Rajagopalan, 2012). Along similar lines, 

further research states that deals between CVCs and new ventures form depending on the 

existence of social ties with the corporate parent and their tendency to behave opportunistically, 

given the presence of technological links (Kim, Steensma, and Park, 2017). Technological links 

form when a new venture’s innovation draws on the technology of an incumbent firm (Kim et 

al., 2017; Stuart, 1998). Social ties with incumbent firms can in turn help ventures to increase 

their awareness of potentially opportunistic behavior. The research of Kim et al. hence found 

that social ties with the incumbent firm and an opportunistic tendency on their part are less 

likely to lead to deal formation. If there is a lack of opportunistic tendency, however, deal 

formation is more likely as new ventures have trust because of social ties and see a potential 

for successful collaboration.  

 

This ongoing theme of resources versus misappropriation can also be termed the tension 

between a collaborative and competitive environment (Hallen et al., 2013). Hallen et al. find 

that in order to avoid or to reduce the risk of value appropriation new ventures should engage 

what they call third-party chaperons, such as an IVC with a central network position that can 

monitor the potential “shark” while ensuring resource mobilization.   

 

 

2.2.2.2. Innovative return 

 

As has been argued already, previous research has shown that CVC activity benefits the 

corporate parents that own the CVC units. In this section, we will look at research that shows 

whether and how CVC funding benefits the ventures’ innovative performance. It is hereby not 

assumed that increased innovative performance also leads to greater financial success (Park and 
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Steensma, 2013). The potential impact on financial return will be outlined in the subsequent 

section.  

 

Alvarez-Garrido and Dushnitsky (2016) are among the first to explicitly compare the innovative 

performance of ventures that are CVC-backed with those that are solely IVC-backed by 

sampling on U.S. biotechnology ventures since advancements in the biotechnology industry by 

nature result in patents and are often subject to Food and Drug Administration (FDA) approval. 

They find that CVC-backed ventures exhibit higher rates of innovation output, measured by the 

number of patents and the number of scientific publications. They explain is that CVCs offer a 

different set of complementary assets than do IVCs, especially in terms of regulatory know-

how which is necessary when ventures are subject to approval from the FDA, as is the case for 

the ventures in the sample. Furthermore, when ventures are geographically close to the CVC, 

their innovation output increases due to better access to R&D facilities and expert personnel.  

 

Other research highlights the importance of industry background, stating that CVC-backed 

firms in the pharmaceutical, as well as computer and electrical industries, are more innovative 

than CVC-backed firms in other industries (Chemmanur et al., 2014). Technological fit hence 

seems to be the deciding factor, which might enable CVCs to better nurture the innovations and 

also leads to CVCs having a greater tolerance for failure than IVCs. Kim and Park (2017) also 

find a positive effect of CVC funding on new venture patent activity in their first three years of 

life, conjecturing that corporate investors can heavily influence young ventures’ strategic 

directions due to part ownership that comes with the investment.  

 

More recent studies complement the previous research by focusing less on the generally 

documented positive effect of CVC investments on venture innovative performance, but rather 

on the underlying organizational mechanisms and especially the post-funding CVC and founder 

interrelation (Paik and Woo, 2017). Using R&D intensity as the innovation outcome variable 

and sampling on ventures from technology-intensive sectors namely ICT and life sciences, they 

show that CVC ownership and founder incumbency lead new ventures to invest more in R&D, 

especially when the founder is an incumbent top manager because of goal alignment. Most 

recent research also goes beyond the positive effect of CVC funding and instead combines the 

effect of two common sources that new ventures make use of when acquiring resources that 
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nurture innovative development and success: these are namely equity investment through CVCs 

and the hiring of inventors (Lorenzo and van de Vrande, 2018). The result of this study is that 

when new ventures use both sources, they make more use of the corporate investor’s knowledge 

than those ventures that only draw on CVC investment for access to resources.  

 

Contrasting the studies that suggest that CVCs play an active role in fostering new venture 

innovation, Park and Steensma (2013) rather find a so-called selection bias in CVC funding 

activity. This proposes that CVCs select new ventures to fund only if these exhibit innovative 

capabilities pre-funding, which eventually leads to greater post-funding innovation rates 

compared to solely IVC-backed ventures. Only one study also suggests that CVCs select new 

ventures based on their innovativeness but concludes that they have no or even a negative 

influence on the ventures’ innovative performance post-funding (Pahnke et al., 2015).  

 

 

2.2.2.3. Financial return 

 

The financial performance of new ventures can, similarly to the financial performance from the 

investor perspective, be measured in terms of the probability of and valuation at IPO or an 

acquisition. Again, this is why the literature often does not distinguish clearly between venture 

and investor financial performance, as both profit financially from a high valuation. 

 

Gompers and Lerner (2000) are among the first to compare the financial performance in terms 

of IPO likelihood and valuation of CVC-backed ventures to solely IVC-backed ventures. In 

general, new ventures that receive investments from corporate investors and especially when 

there is a strategic overlap, are more successful because corporate investors frequently invest 

at a premium in hope for a strategic return. This is seconded by Ivanov and Xie (2010) who 

also compare CVC-backed ventures to non-CVC-backed ventures and argue that CVCs only 

lead to a greater financial return for new ventures when their corporate parent has a strategic fit 

with the venture. This eventually leads to new ventures receiving higher valuations at IPO. It 

also leads to a higher price when the venture is getting acquired. Guo et al. (2015) add that 

CVC-backed ventures generally receive larger investments and survive longer before exiting 

with the former leading to an increased likelihood of an IPO, whereas the latter increases the 
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likelihood of acquisition. They also find that the venture’s expected value determines their 

preferred choice of an exit, with an increase inducing an IPO attempt. However, they also point 

out the possibility of a selection bias saying that their liquidity, net cash flow, number of patent 

applications and even geographical area induce CVCs to invest.  

 

Research also found credibility provided by a corporate investor to effect venture financial 

performance. Maula (2001) finds that partner prominence and venture uncertainty drive 

endorsement benefits that eventually create value in the relationship between the corporate 

investor and the new venture.  

 

More recent research has also started to make a connection between the new venture’s 

innovative and financial return, finding that even though CVC investment may lead to greater 

innovation output measured by the number of patents, it may simultaneously lower the 

likelihood of an IPO (Kim and Park, 2017). In general, however, the limited research indicates 

a positive impact of CVC activity on the financial return of the venture.  

 

In sum, the investee perspective has received less attention than the investor perspective, 

however is subject to a growing research interest. Most studies conclude that CVC presence 

increases the venture’s innovative as well as financial performance.  

 

 

2.2.3. Syndication 

 

Since we have already looked at general motives and dynamics of VC syndication in section 

2.1., the purpose of this section is to give an overview of the syndication literature that focuses 

on CVCs as syndicate partners. Since CVCs rarely invest as stand-alone investors, but typically 

co-invest with IVCs (Das et al., 2011; Ivanov and Xie, 2010), the vast majority of the research 

on CVC is implicitly investigating a CVC as part of a syndicate with other IVCs. This section 

will focus on how the presence of (at least) one CVC affects the other co-investors, in terms of 

the choices they make and the dynamics among them.  
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First of all, having different types of investors in the same syndicate can lead to conflicts of 

interests, as was already established in section 2.1.2.1. When combining corporate and 

independent venture capital investors in a syndicate, there is a general goal misalignment. The 

strategic focus of CVCs is often not congruent with the IVCs’ general aim of financial gains 

within a pre-determined period of time (Park, LiPuma, and Park, 2017). It may lead to the CVC 

preventing the development of products that might be financially viable but compete with its 

core business, or that do not support its long-term strategy (Masulis and Nahata, 2009). A 

common cause of conflict between a CVC and its IVC co-investors is also having opposing 

views about the optimal exit strategy. Again, a CVC might be incentivized to inhibit financially 

attractive exit options such as acquisitions or IPOs if the corporate parent does not benefit from 

it or if such options would benefit a competitor of the corporate parent (Masulis and Nahata, 

2009). IVCs however, prefer the option that yields the highest financial return (see section 2.1.). 

These conflicts of interests can also trigger tension between the investors and the venture, which 

is not always optimal for performance.  

 

Other popular syndication themes include partner selection and partner preference. It is not 

always the venture that can choose its investors; in fact in many cases the venture does not have 

the luxury to “cherry-pick” (Bertoni, D’Adda, and Grilli, 2016). Instead, investors play an 

important role in evaluating whom they want to syndicate with. They actively look into 

potential syndicate partners before they make an investment decision (Park et al., 2017). This 

is because investors are unsure about the value of the venture and look for credibility in other 

investors. One way to reduce this uncertainty is the syndicate itself, but a centrally networked 

IVC can be especially beneficial (Hallen et al., 2013). Interestingly, using the method of expert 

interviews, Souitaris and Zerbinati (2014) even find that CVCs prefer to only syndicate with 

independent VCs instead of other CVCs, due to a lack of complementarity rooted in different 

strategic focuses.  

 

Arguably, the most dominant motive for syndication is networking, meaning to gain a certain 

position within a syndication network as well as to gain access to future investment 

opportunities. Central positions in a VC syndicate have previously been associated with higher 

returns for the venture capitalists and are therefore desirable (Sorenson and Stuart, 2001). In 

general, a CVC is less likely to lead a syndicate (Masulis and Nahata, 2009). However, this 
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might depend on the nature of the innovation, since strong substitute ventures were theorized 

to perform best when IVCs take the active lead role and a CVC the role of a passive co-investor 

in the syndicate (Hellmann, 2002). Other research adds, that even though CVCs typically do 

not have as much investing experience as IVCs due to the prioritized strategic focus, previously 

held central network positions also lead to future central positions (Keil, Maula, and Wilson, 

2010). Even if the prior position was not central, CVCs are still able to gain central syndication 

network positions because of their unique resources according to Keil et al. However, central 

IVCs prefer to syndicate with other central IVCs. This seems to be contradicting, yet the best 

practice strategy in terms of which syndicate position to occupy was found to be dependent on 

the number of ventures in the corporate VC’s portfolio (Anokhin et al., 2011). When there is a 

large number of ventures, the CVC should occupy a non-central role in the syndicate and a 

central role for a small number of portfolio ventures. Interestingly, Anokhin et al. state that this 

is because corporate investors face the threat of value appropriation by other corporate investors 

as a result of a knowledge exchange when multiple corporate investors are in the same 

syndicate.  

 

Network centrality is also profoundly connected to future opportunities. Syndication can, 

therefore, assist CVCs to gain access to future deal flow and to discover new business 

opportunities (Hill et al., 2009). One possible reasoning for the latter is that when CVCs connect 

with high-status VCs through the joint presence in the syndicate, their managers’ attention is 

redirected to changing industry trends (Maula, Keil, and Zahra, 2012). This indicates that CVCs 

can benefit from the experience of IVCs when joining forces in a syndicate.  

 

The last facet of research on investment syndicates including CVCs is syndicate performance. 

In general, research has found that syndicates including a CVC can lead to superior performance 

when the CVC is willing to cooperate with their co-investors (Maula and Murray, 2002). This 

is because of the added relational benefit that each additional investor is bringing to the table. 

Maula and Murray even find that a syndicate consisting of not just one, but several collaborating 

industry-leaders increases results. This is the first study to the best of our knowledge hinting 

that superior performance might be achieved through multiple CVCs joining a syndicate. 

Conflicting research, however, suggests that the mixing of investor types in syndicates does not 

induce an increase in performance due to conflicting objectives (Colombo and Murtinu, 2017). 
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In addition, Dushnitsky and Shapira (2010) find, as it has briefly been mentioned, a 

performance gap when comparing syndicates that involve a CVC to solely IVC syndicates. 

This, however, decreases when CVC personnel is compensated using performance pay. They 

show that performance incentives are directly shaping CVC performance.   

 

Throughout the CVC literature, it stands out that only very few studies either acknowledge 

different implications of multiple CVC syndication or address them directly. The overwhelming 

majority of the research on investment syndicates including CVCs does not take into account 

the possibility of having more than one CVC in a syndicate. Most studies assume CVC 

singularity, while others treat syndicates including multiple CVCs the same way they do those 

including single CVCs. The third group of studies even deliberately excludes syndicates with 

multiple CVCs from their sample, some by merely stating that there is non-compatibility 

between the different strategic goals. In order to compensate for this lack of research on 

multiple CVCs, relevant parts of the SA literature are reviewed in the following section because 

they provide useful insights to grasp the implications of multiple corporate investors 

syndicating.  

 

 

2.4. Strategic alliance  

 

Previous research has utilized the SA literature to better understand the dynamics between 

corporate investors and new ventures, by comparing such relationships to a SA between a young 

and a more established firm (e.g., Dushnitsky, 2012; Dushnitsky and Lenox, 2005b; Maula, 

2001) as a SA is also a tool of corporate entrepreneurship (Dushnitsky, 2012). This indicates 

that the SA literature can help fill existing research gaps in the CVC literature. Wright and 

Lockett (2003) even directly compare a VC syndicate to an equity joint venture. They argue 

that just like in an equity JV, members of a syndicate co-investing in the same venture share a 

joint pay-off. Adopting this view enables us to identify the dynamics between a young venture 

and two or more established corporate parent organizations and how they affect the 

performance of the venture. Hence, utilizing the SA literature aids us in guiding our 

expectations on what the dynamics of multiple CVCs in the same syndicate might be. For that 
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reason, we will review relevant parts of the SA literature which we selected based on their 

commonality of themes compared to the CVC literature. 

 

 

2.4.1. Cooperation and competition  

 

In general, partners in an alliance can show either cooperative or competitive behavior (Khanna, 

Gulati, and Nohria, 1998). Cooperative behavior means to pursue mutual interests, and 

competitive behavior means to pursue own interests at the expense of others (Das and Teng, 

2000a). This tension between the opposing forces of cooperation and competition has many 

implications on alliance stability. The performance of a SA is thus dependent on the alliance 

partners’ willingness to cooperate or compete with each other. Cooperative behavior is 

therefore associated with higher venture performance whereas competitive behavior is 

associated with lower venture performance (Das and Teng, 2000a). A cooperative environment 

can be characterized by trust and openness and hence fosters the sharing of resources and 

knowledge (Gong et al., 2007). In contrast, opportunistic and hence non-cooperative behavior 

is the main reason that the majority of alliances fail (Arend, 2009). Much of the research on 

SAs thus focuses on examining what the determining factors of cooperation versus competition 

are. In this context, researchers have investigated the relevance of alliance partner relatedness 

with respect to a multitude of factors; often with conflicting findings. In the following, we will 

review these factors and the respective prevailing opinion.  

 

Some of the most commonly discussed factors influencing alliance partner behavior are 

relatedness in terms of industry, resources, and capabilities the alliance partners possess. 

Previous research has found that alliances between competitors from the same industry are more 

likely to fail due to competing goals (Park and Russo, 1996). Furthermore, Tsai (2000) states 

that alliances between similar companies are typically not successful due to non-differentiated 

skills. Research further found competitive behavior to be a function of industry similarity of 

the partners’ business portfolios, stating that a higher degree of similarity leads to intensified 

competition (Lavie, 2007). Similarly, a high degree of resource similarity can evoke a 

competitive threat between the partners and hence lead to a higher risk of opportunism (Das 

and Rahman, 2010; Raza-Ullah, Bengtsson, and Kock, 2014). This is because the more skills 
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the corporate has to facilitate the venture’s development, the higher is the risk of appropriation 

(Diestre and Rajagopalan, 2012). Much of the research on the relevance of resource similarity 

is rooted in the idea of resource redundancy, meaning that there is a point where too many of 

the same resources become non-beneficial (Lavie, 2007). However, other researchers argue that 

it needs to be distinguished between more surplus resources and more wasteful resources. 

Surplus resources are those which are not fully utilized, and wasteful resources are those that 

are not compatible. While both can be seen as redundant, the former fosters cooperative 

decision-making whereas the latter leads to more conflicts and hence competition (Das and 

Teng, 2000b).  

 

Contrasting research suggests that if the resource interdependency is too weak, alliance partners 

are more likely to compete (Doz and Hamel, 1998). Other researchers adopt a more balanced 

view, stating that skill complementarity is an important success factor for SAs (Brouthers, 

Brouthers, and Wilkinson, 1995). In a broader sense, this is supported and tested empirically 

by Lin et al. (2009) who find resource complementarity to be critical for success. Using the 

resource-based view, they argue that sufficient differences between partners enable them to 

provide each other’s missing resources and capabilities. Wang and Zajac (2007) even find that 

a high degree of firm similarity lowers the likelihood of alliance formation, whereas a high 

degree of complementarity increases the likelihood of alliance formation. Gulati et al. (2009) 

join these two arguments by stating that complementarity regarding both skills and resources 

impact syndicate performance.  

 

Trust and reputation are other main factors identified by researchers to determine whether 

alliance partners will cooperate or compete. Some of the earlier work on trust in alliances 

suggests that alliances function better if there is mutual trust between the partners which is more 

likely to occur when the partner firms are complementary in terms of their internal working 

environments (Brouthers et al., 1995). This is seconded by Das and Teng (2000b), and a later 

study from the same authors (2002) that state that trust is an important mechanism to avoid the 

risk of free-riding. The latter work also states that trust eventually leads to cooperative behavior. 

However, none of these studies test their theories empirically. More recent empirical research 

finds a significant positive relationship between trust and alliance performance (Krishnan, 

Martin, and Noorderhaven, 2006). The effect is intensified when there is uncertainty about 
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partner behavior and mitigated when there is uncertainty about the environment. Gulati et al. 

(2009) further find that trust resulting from previous inter-firm relationships benefits the 

alliance partners. All of the above research finds that equal levels of trust from all alliance 

partners foster performance and cooperation.  

 

Similar patterns have been found regarding reputation and status. If one partner is more 

established than the other, it can lead to conflicts compromising the performance of the alliance 

(Brouthers et al., 1995). Even when choosing their partners, firms were found to prefer same-

status partners, as they would risk their own reputation and status when associating with low-

status firms (Lin et al., 2009). There is a general consent in the literature that partner firms with 

equal status and reputation lead to a greater likelihood of cooperation. Arend (2009) however 

finds that when modeling a two-firm alliance as a prisoner’s dilemma scenario, reputation 

decreases cooperation.  

 

 

2.4.2. Coordination cost  

 

Another common theme in the alliance literature is the coordination cost that alliance partners 

face. Coordination cost is defined as the anticipated effort to coordinate the division of labor 

and provision of resources between the parties, which creates uncertainty (Gulati and Singh, 

1998). It can, therefore, be understood as a measure of task complexity and the resulting need 

for task coordination. It must be explicitly viewed separately from transaction cost, as 

transaction cost occurs when partners behave opportunistically, whereas coordination cost may 

still occur even when transaction costs are zero (Das and Teng, 2000a; White and Lui, 2005). 

Therefore, when coordination costs are high, cooperating with the alliance partner becomes too 

costly and thus less likely. A low level of coordination cost is, therefore, more favorable (Das 

and Teng, 2000b). The question remains, how coordination cost can be reduced or rather, what 

circumstances lead to low coordination cost in the first place. Researchers found the answer to 

be partner similarity in terms of organizational cultures, managerial practices, firm strategy, 

and technological systems. If partners are too different in terms of these factors, they are more 

inclined to aim for private rather than common benefits (Das and Teng, 2000b). More recently, 

White and Lui (2005) also find that task complexity and a high degree of diversity between 
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partners increase coordination cost. Also, when increasing the number of alliance partners for 

a focal firm for example through a network of multiple alliances, coordination cost by nature 

increase due to a greater number of partners (Das and Teng, 2002). 
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3. Conceptual development 

 

The preceding literature review has shown that a great number of researchers has examined the 

dynamics and performance implications of VC funding on investors and ventures alike. A 

growing number of studies are dedicated to uncovering the CVC-specific dynamics and 

implications, with the SA literature regarded as a related field of corporate entrepreneurship. 

The existing literature bears a lot of tension that we discuss in the following section, which 

concludes with the derivation of our research question.  

 

The majority of the literature on VC has focused on the financial return that VC investors can 

generate for new ventures. The different opinions regarding the value-added hypothesis have 

raised the question whether VC investors are financial intermediaries that can actually add value 

beyond the provision of capital and financial return (Hellmann and Puri, 2002; Macmillan et 

al., 1989; Timmons and Bygrave, 1986). Furthermore, we have found a common discrepancy 

within the literature. Much of the research does not take into account the heterogeneity of VC 

investor types, namely the distinction between IVC, CVC, GVC and BVC. Some researchers 

do not mention a distinction at all and simply speak of VC investors (Puri and Zarutskie, 2012; 

Sapienza, 1992), while some do mention other investor types such as CVCs and GVCs when 

researching VC dynamics but do not differentiate between them in their analyses (Dimov and 

De Clercq, 2006; Tian, 2011; Tian and Wang, 2014). A selected few specifically call for further 

research on different investor types (Alvarez‐Garrido and Dushnitsky, 2016; Pahnke et al., 

2015). This assumed homogeneity exacerbates the applicability of the VC literature when 

attempting to derive conceptual foundations in a CVC context. Souitaris and Zerbinati (2014) 

even specifically argue that the theory on IVC is not suitable to explain CVC-specific 

mechanisms due to differences in objectives and thus behaviors.  

 

Yet, the increase in CVC activity over the last decades has led to a growing research interest 

that provides a remedy for these issues. First, the literature responds to the question of the value 

added to new ventures as CVCs often have the potential to add value beyond the capabilities of 

other types of VC (Hellmann, 2002; Sykes, 1990). Second, it focuses on the specific 

characteristics of corporate investors. However, even though venture funding, in general, is a 

response to the financial needs of a new venture, the majority of the existing CVC literature is 
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focused on whether it makes sense for corporations to engage in CVC and whether it adds value 

to the corporate parent (Dushnitsky and Shaver, 2009; Gompers and Lerner, 2000; Wadhwa 

and Kotha, 2006). Overall, the literature concludes that CVC activity has a generally positive 

effect on CVC parent performance in terms of financial and strategic return.  

 

Interestingly, there has been a recent shift in both the finance as well as strategy and innovation 

literature from the corporate perspective towards a focus on the venture perspective. With an 

eye on venture performance implications, the central question became: Knowing that corporate 

investors get a benefit out of investing in new ventures, do the ventures do so as well? Early 

research focused on whether CVC investment makes financial sense for the venture – by 

measuring the likelihood, speed and valuation of an exit via IPO or an acquisition – and 

concluding a positive relationship (e.g., Guo et al., 2015). The effect of CVC investment on the 

innovative performance of new ventures, however, has received growing attention by an 

increasing number of scholars, typically measured by patent output (e.g., Kim and Park, 2017). 

Overwhelmingly, scholars have found a positive relationship between CVC investment and the 

innovative performance of a new venture. As a result, we focus our study on the innovative 

performance from the venture’s perspective.  

 

However, existing research has largely neglected the underlying mechanisms determining 

venture innovative performance. Merely a few scholars have contributed to this field, most 

notably Paik and Woo (2017), who found that CVC managers induce the ventures to invest 

more in R&D which in turn leads to higher innovation. Also, Alvarez‐Garrido and Dushnitsky 

(2016) made an interesting contribution, by unfolding how the complementarity of assets 

provided by corporate parents is essential for successful venture innovative performance.  

 

Our extensive literature review clearly shows that one mechanism that has been almost entirely 

neglected by researchers is the syndication of multiple CVC investors. To the best of our 

knowledge, no research provides a direct answer to the question: What is the impact on the 

innovative performance when a venture receives funding from a syndicate that includes not one 

but multiple CVCs? The vast majority of the literature assumes that receiving an investment 

from multiple CVCs leads to the same results as receiving an investment from one CVC. Some 

researchers therefore simply include ventures that received funding from syndicates with more 
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than one CVC in their sample without differentiating between one and many (Colombo and 

Shafi, 2016; Keil et al., 2010). Others do explicitly exclude ventures with multiple CVCs, yet 

do not elaborate on why multiple CVCs might lead to different results (Dushnitsky and Shapira, 

2010; Dushnitsky and Shaver, 2009). The one exception is Maula and Murray (2002) who find 

an indication for superior performance when multiple CVCs are included in the syndicate. Yet, 

their 17-years-old research was never extended on with succeeding research.  

 

For that reason, we believe that multiple CVC syndication is an overlooked phenomenon worth 

investigating. To help guiding our expectations regarding this mechanism, we also take on the 

SA literature as a frequently used related field of research (Dushnitsky, 2012; Maula, 2001). 

This literature is suitable because previous research has compared a VC syndicate to an equity 

JV as one specific type of alliance (Wright and Lockett, 2003). Since the comparison was not 

limited or tailored to specific investor type characteristics, we can utilize it to explore the 

phenomenon of multiple CVCs in a syndicate. Also, since both partners in an alliance (Das and 

Teng, 2000b) and CVCs (Chesbrough, 2002) typically have a strategic focus, the comparison 

appears even more suitable. In our setting, a new venture can be seen as an equity JV where the 

CVCs are the corporate partners owning an equity stake in it. This allows us to draw from the 

alliance literature when discussing the dynamics of multiple corporations with possibly 

conflicting strategic aims as well as different resources that are linked through the same 

endeavor.  

 

In general, an investment from a CVC as part of a syndicate bears costs but also offers certain 

benefits. In the following, we will conceptualize how CVC syndication of two or more CVCs 

will likely impact such costs and benefits. We begin with the two types of costs that we 

identified and that we expect to increase incrementally once a venture accepts investment from 

more than one CVCs. 

 

First, we expect an increased risk of misappropriation (Hallen et al., 2013). When accepting 

CVC investment, innovative new ventures receive resources at the cost of potential 

misappropriation of their ideas and inventions (Katila et al., 2008). Accepting funding from an 

additional CVC, therefore, implies that a venture swims with multiple corporate “sharks” that 

are potentially inclined to take advantage of the venture by appropriating its innovation for their 
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own benefit. Thus, the risk of misappropriation is likely to increase in the presence of multiple 

CVCs compared to one CVC. Yet, VC investors have been found to monitor each other’s 

behavior (Bachmann and Schindele, 2006). Similarly, multiple corporate “sharks” might be 

inclined to monitor each other out of self-interest to make sure the other “sharks” do not engage 

in opportunistic behavior that would be at their detriment (Hallen et al., 2013). Yet, this requires 

that CVCs are superior at monitoring each other than IVCs are at monitoring a CVC. Previous 

research has however already hinted that the quality and effort of CVC oversight might not be 

as high compared to IVCs (Masulis and Nahata, 2009; Maula and Murray, 2002).  

 

Second, we expect an increase in coordination costs. Partners in an alliance face such costs 

when decomposing the tasks that have to be done (Gulati and Singh, 1998). Similarly, investors 

in a syndicate face coordination cost when dealing with their co-investors. Together with the 

venture, they need to coordinate who is providing what resources to nurture the venture and 

make joint decisions about the strategic direction of the venture (Gulati and Singh, 1998; Zhang 

et al., 2017). As a CVC generally follows its own strategic agenda and uses its part ownership 

to influence ventures’ strategic directions (Kim and Park, 2017), adding one CVC to a syndicate 

of IVCs can result in a misalignment of goals and thus conflicts of interest (Colombo and 

Murtinu, 2017; Masulis and Nahata, 2011). For instance, a CVC might attempt to prevent the 

development of products that might be financially viable for two reasons: First, the products 

might compete with the core business of the corporate parent. Second, they might not support 

the corporate parent’s long-term strategy (Masulis and Nahata, 2009). In addition, a CVC might 

have an opposing view on the optimal exit strategy as compared to IVCs (Masulis and Nahata, 

2009). Now, increasing the number of CVCs in the syndicate also increases the number and 

variety of strategic objectives and agendas. Moreover, this potentially leads to additional 

conflicts, if the strategic goals of the CVCs do not fully align with each other, which we assume 

to apply in most cases. As a result, there are two types of conflicts that both investors and 

ventures have to deal with: First, the conflict between each CVC and the other investor types, 

and second, the conflict between the CVCs in the same syndicate (Souitaris and Zerbinati, 

2014). We expect joint decision-making to be complicated in the presence of multiple CVC 

investors. We further expect, that aligning a higher number of different interests and potentially 

being pulled towards a number of opposing strategic directions translates to high coordination 
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cost for a venture. Therefore, we assume coordination costs associated with an additional CVC 

to grow disproportionally.   

 

In sum, a venture’s relationship with more than one CVC might be a very conflicting one due 

to the increased threat of misappropriation and the increased cost of coordinating a higher 

number of different opinions and objectives.   

 

When examining the potential impact of multiple CVC investors on the benefits for the venture, 

it is helpful to recap why CVCs are attractive investors for new ventures in the first place. CVCs 

are able to offer a different set of resources compared to other types of VC (Alvarez‐Garrido 

and Dushnitsky, 2016). This enables CVCs to nurture their portfolio firms and enhance their 

innovative performance (Kim and Park, 2017). A superior ability to nurture innovation is 

attributed to CVCs in several studies (e.g., Chemmanur et al., 2014; Kim and Park, 2017). 

Therefore, following the resource-based perspective (Lockett and Wright, 2001) we can argue 

that the addition of another CVC increases this effect. Following this logic, the key benefit 

associated with multiple CVC investors potentially lies in the aggregation of complementary 

resources. Consequently, the syndication of multiple CVCs would lead to an increase in venture 

innovative performance. 

 

Since we expect the costs as well as the benefits to increase in a syndicate with multiple CVCs, 

the question, therefore, is which component will predominate. Based on the existing body of 

literature; however, we are not able to make a firm prediction whether the benefits will 

outweigh the costs or vice versa. The most interesting question might therefore not only be 

whether multiple CVC syndication leads to superior venture innovative performance, but also 

under which circumstances.  

 

As mentioned above, resources provided by CVCs can influence the venture’s innovative 

performance, yet it is critical whether the resources are useful to the venture. The resources that 

are most needed by the venture typically stem from those corporate investors that are also more 

inclined to misappropriate (Katila et al., 2008). This inclination has been shown to be dependent 

on the strength of safeguards (Katila et al., 2008; Maula et al., 2009), and whether the venture 

and the parent of the CVC operate in the same industry (Dushnitsky and Shaver, 2009). 
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Similarly, research found that same-industry CVCs are the most dangerous yet the most 

beneficial (Colombo and Shafi, 2016). In addition, strong relatedness between the venture’s 

and the corporate’s resources has been shown to incentivize ventures to avoid such corporates 

(Dushnitsky and Lenox, 2005b). Therefore, industry similarity with the venture appears to be a 

crucial dynamic in affecting venture innovative performance.  

 

Industry similarity is a recurring theme within the research on CVC and alliances. It is 

commonly grouped into two types of industry similarity, namely resource relatedness and 

resource complementarity (Maula and Murray, 2002). Relatedness implies a higher degree of 

industry similarity indicating that the focal firms are industry competitors (Lavie, 2007; Masulis 

and Nahata, 2009). Complementarity implies a lower degree of industry similarity and hence a 

lower likelihood of competitive behavior towards the venture. Yet, the opinions on whether 

relatedness or complementarity is more favorable differ largely. Some researchers state that a 

similar industry environment of two partner firms is more likely to foster cooperation (Das and 

Rahman, 2010), whereas others argue a risk of resource redundancy can occur when firms are 

too similar (Lavie, 2007). Some state that some degree of technological distance is necessary 

(Bruton et al., 2010), while others emphasize the importance of a technological fit of CVCs for 

enhanced venture innovative performance (Chemmanur et al., 2014). 

 

Attempting to predict how the industry relatedness between a new venture and its multiple 

corporate investors affects the venture’s performance poses a challenge. The literature on CVCs 

and alliances agrees on the importance of industry similarity yet does not allow us to form a 

strong prediction regarding the benefit of a specific degree of similarity. Two main scenarios 

of the impact of multiple CVCs on the venture’s innovative performance, therefore, seem 

conceivable: Either multiple CVCs provide more of the same resources, or they provide more 

resources that are different. More different resources, i.e., those resources the venture does not 

possess already, could provide access to an overall larger pool of resources, which might 

enhance performance as it increases the innovative capability. Yet, we want to explore whether 

venture industry relatedness plays a role at all in a scenario with more than one CVC. 

 

Therefore, even though there is a clear difference between industry relatedness and 

complementarity of resources in terms of usefulness to the venture, it seems to be crucial 
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whether there is an industry overlap of any degree between the corporate investors and the 

ventures or not. What would otherwise prompt a venture to take on more than one CVC? 

Especially since syndication is used as a tool to aggregate resources from different sources 

(Florida and Kenney, 1988) and CVCs typically provide unique resources compared to other 

types of investors, it seems to matter that the combined CVCs can “bring something to the 

table” that is of use for a new venture. Therefore, we conceptualize that any degree of industry 

relatedness with the venture translates to useful resources. Another aspect when uncovering this 

mechanism is also the relationship and hence relatedness between the corporate investors; 

however, this is out of the scope of this thesis. We aim to focus on making a connection between 

multiple CVC syndication and venture industry relatedness, before trying to uncover potentially 

more complex mechanisms. 

 

In sum, the existing body of research on VC, CVC and SA does not allow for a clear prediction 

regarding the impact of multiple CVCs in a syndicate on venture performance in general. 

Similarly, it does not aid in guiding our expectations regarding the relevance and potential 

impact of industry similarity between the corporate investors and the venture. Therefore, the 

goal of this thesis is to explore the mechanisms multiple CVCs and industry relatedness with 

the venture, guided by the following two research questions:  

 

Research question 1: Does the syndication of multiple corporate venture capital investors affect 

venture innovative performance? 

 

Research question 2: How does venture industry relatedness affect venture innovative 

performance in the context of multiple CVC syndication?  
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4. Methodology  

 

The purpose of this chapter is to define the chosen research design and demonstrate how we 

collected data, constructed our sample, and built our models in order to answer the preceding 

research questions. It is structured as follows: After outlining the research design of this thesis, 

it offers a detailed explanation on how we obtained, trimmed and processed the dataset. It 

continues to lay out how we chose and computed the dependent variable, the independent 

variables and the control variables. It closes with a description of the statistical model we will 

employ. 

 

 

4.1. Research design 

 

Before we describe how we collected data and constructed our sample, it is important to define 

what research philosophy and resulting research design we chose for this thesis. The research 

philosophy describes our view of the world, which means that it helps us to guide the 

construction and perception of reality (Bryman and Bell, 2011). The two prevalent 

philosophical views in research design are epistemology and ontology (Saunders, Lewis, and 

Thornhill, 2012). Epistemology questions the nature of research, and ontology questions the 

nature of reality. Also, research can be undertaken by applying two main strategies, namely 

either a quantitative or qualitative strategy. The emphasis of quantitative research is on the 

collection and analysis of data as well as its quantification, whereas qualitative research focuses 

on finding connections between theory and research (Saunders et al., 2012).  

 

Quantitative research, which is the strategy applied in this study, can generally be associated 

with positivism, which is one of the two views of epistemology (Saunders et al., 2012). 

Positivism means that reality can be objectively determined with the methods of the natural 

sciences. It is especially applicable when it is used in conjunction with predetermined and 

structured data collection techniques. Interpretivism, however, which is the opposing view of 

positivism, emphasizes the importance of understanding timeliness and contextuality of 

subjective experiences, by utilizing qualitative observations. Since we aim to derive at 
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generalizable conclusions about a population based on a chosen sample, we are employing 

positivism. 

 

There are two primary sources of methodological approaches, namely deductive and inductive 

(Bryman and Bell, 2011). Deduction is a process that focuses on using data to test theory, 

whereas induction focuses on postulating a theory based on findings of observations. A 

deductive approach is applicable in natural science research, while an inductive approach is 

dominant in social science research. Since we use secondary data to test our conceptualization, 

our study employs a deductive approach.  

 

Characteristics of the chosen approach are the examination of a relationship between variables. 

This relationship is usually measured numerically and analyzed using statistical techniques. 

Typically, a number of control variables are employed to validate data and thus results. Lastly, 

as mentioned previously, we employ an exploratory approach to increase our understanding of 

the overlooked phenomenon of multiple CVC syndication. In such cases, it is common to phrase 

an open research question instead of utilizing hypotheses (Saunders et al., 2012). 

 

 

4.2. Sample selection and construction  

 

To address our derived research questions, we used the Thomson ONE (TO) database on new 

ventures that received funding during the period of 1985 to 2005. This is the most recent and 

comprehensive dataset available to us. The data includes the ventures’ name, the year they 

received funding, the respective funding rounds, the investors and their respective type and the 

amount of equity they invested. The TO database, formerly known as Thomson VentureXpert, 

has been extensively used in previous research and has been established as a reliable source of 

data on new venture funding (Alvarez‐Garrido and Dushnitsky, 2016; Benson and Ziedonis, 

2009; Dushnitsky and Lenox, 2005a, 2005b). We limited our analysis to US-based ventures 

due to the significantly increased availability of data concerning new venture funding compared 

to ventures outside of the US, as has been done by past researchers (Dushnitsky and Shaver, 

2009). 
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To construct our sample, we first extracted a list of investors, that were classified as “Corporate 

PE/Venture” in the TO database, which yielded 1,433 names of presumably corporate investors. 

In order to verify whether these were classified correctly, we conducted simple Google 

searches. If they turned out to be indeed of corporate nature, we coded a value of 1, and 0 if 

otherwise, i.e., if they were, in fact, an IVC or a private equity firm or if no information was 

available. In a second step, we defined whether it was a corporation investing from the balance 

sheet or if it was a designated CVC investment arm of the corporation. If it was an investment 

arm, we again coded a value of 1, and 0 otherwise. If we coded a 1, we noted the parent company 

in a new column labeled “parent company”. This left us with a trimmed sample of 1,045 

corporate investors. For these corporate investors, we conducted another search to find out their 

primary Standard Industry Classification (SIC) code. Our main sources were the company 

database Orbis by Bureau van Dijk, ZoomInfo and the NASDAQ stock listings for publicly 

traded companies that were not available on Orbis. We listed all the sources and websites used 

to gain information in the column labeled “sources”. Additional information, such as whether 

the firm was acquired or is a subsidiary itself, was noted in the note column.  

 

After that, we obtained a list of publicly listed firms from the Compustat database, as we can 

only obtain financial data from these firms. We matched the name of the parent company from 

the trimmed list with a name of a publicly listed company from the Compustat list. If the original 

company name was not in the Compustat list, we either recorded no result or used the name of 

the acquiring or subsidiary company, if previously noted in the “notes” column. For the latter 

cases we introduced a dummy variable which we set to 1, and 0 otherwise. This process yielded 

598 results, of which 521 were found to be unique firms (some corporations such as Xerox have 

multiple CVC arms).  

 

Next, we went back to the original TO dataset and imported it into the Stata program. In some 

cases, there was no investor disclosed for an investment. We excluded these investors from our 

sample, after accounting for the amount of equity they invested when computing the total equity 

invested. Then, we removed all ventures outside of the ICT and life science industry following 

the TO classification. According to previous research, the ICT and life science industries are 

among those that exhibit the highest degree of innovativeness and were often used as an 

industry focus. Alvarez-Garrido and Dushnitsky (2016) for example, exclusively use the 
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biotechnology industry, as a central performance indicator for the industry’s is innovativeness, 

measured by patents and publications. Paik and Woo (2017) expand this focus by including 

ventures from the life science industry in general and by also adding ventures from the ICT 

industry, both due to their R&D intensity. This industry focus yielded 24,953 ventures.  

 

In order to later determine industry relatedness between the venture and the corporate investors, 

we used the SIC codes to refine the sample. First, we removed the ventures without a SIC code, 

which reduced the sample to 19,249 ventures. In order to achieve a higher likelihood of SIC 

code overlap, we decided to only use the three-digit SIC code instead of the full four-digit code, 

in line with the approach in previous literature (Li et al., 2012). Therefore, when henceforth 

referring to the SIC code, the three-digit SIC code is meant. We obtained a list of the number 

of ventures in each three-digit SIC code, which yielded 339 different codes. We decided to use 

the first eight codes with the highest number of ventures and another six that are closely related 

to the first eight. Hence, we used 14 different three-digit SIC codes within the ICT and life 

science industry. This reduced the sample to 12,209 ventures (Table 1). 

 

 

Table 1: SIC code selection 

SIC code Description Freq. Percent Cum. 

737 Computer programming and data processing 6,176 50.59% 50.59% 

283 Drugs and pharmaceutical preparations 1,056 8.65% 59.23% 

384 Surgical and medical instruments 832 6.81% 66.05% 

367 Electronic components and accessories 810 6.63% 72.68% 

679 Investing 624 5.11% 77.80% 

481 Telephone Communications 491 4.02% 81.82% 

366 Communications Equipment 480 3.93% 85.75% 

873 Research, development and testing services 406 3.33% 89.07% 

738 Business services 385 3.15% 92.23% 

382 Laboratory apparatus and instruments 340 2.78% 95.01% 

483 Radio and television broadcasting stations 223 1.83% 96.84% 

489 Communication services 172 1.41% 98.25% 

484 Cable and other pay television services 130 1.06% 99.31% 

369 Miscellaneous electrical machinery and equipment 84 0.69% 100.00% 

Total   12,209 100.00%  
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After reducing the number of ventures, we matched the Compustat company names with the 

remaining corporate investors in our dataset. Of the 521 unique corporate investors we matched 

previously, 386 investor names matched after excluding ventures without the wanted industry 

focus. We then compared their SIC code from the Compustat database records to the one that 

we found through our research and noticed quite a few differences. In line with the previous 

step, we shortened the SIC code to three digits, which still left us with 67 significantly different 

SIC codes (i.e., with an absolute difference greater than 10). In order to remain consistent, we 

exclusively used the Compustat database as a source for the investor SIC codes.  

 

After matching the corporate investor names, we counted the number of ventures with more 

than one corporate investor which resulted in 660 ventures. However, we decided to only 

include corporate investor dyads, triads, and quartets due to the complexity of the calculation 

of the independent variables, which we will explain in detail in section 4.2.2. This step only 

excluded 30 ventures.  

 

Lastly, we attained a comprehensive patent dataset constructed by Lai, D’Amour, and Fleming 

(2011), which has previously been used to study new venture’s innovative performance 

(Lorenzo and van de Vrande, 2018). It contains data on all patents published from 1975 to 2007, 

the respective inventor names, assignee name, as well as the number of claims, forward and 

backward citations for patent applications and patent grants. In our sample, we considered the 

period between 1975 and 2005, as we did not obtain funding or financial data beyond the year 

of 2005. We thus cannot exclude the possibility that investments within our observation period 

have influenced the patent output in the years after this period. We also cannot know if further 

investments after 2005 occurred, that may have fueled patent output. Similar to Alvarez-

Garrido and Dushnitsky (2016), we proceeded to hand-match the patent assignee information 

to the names of the ICT and life science ventures in our sample. We used Stata’s string-based 

matching routine as an indicator for a close match. Yet, we conducted simple Google searches 

for all 12,179 venture names to identify if they were matched correctly. In total 4,582 of the 

total 12,179 companies matched assignee names from Lai, D’Amour, and Fleming’s database 

(equating 37.6 percent).  
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After merging these matches with our dataset and including a value of zero patents for the 

venture names that we could not match, we excluded all ventures that had applied for more than 

or equal to 40 patents during the considered period. This is because the dataset originally 

included companies such as Motorola Solutions Inc with up to 1,471 patent applications per 

year. The final group of ventures applied for 21,302 patents within the considered period. 

Hence, the final dataset consists of a total of 11,847 ventures active in the ICT and life science 

industry from 1985 to 2005 with 371 unique corporate investors. We introduced three 

categories to group these ventures according to the investor constellation they received funding 

from: 9,647 of these ventures received funding only from non-CVCs (Category 1), 1,570 

received funding from a syndicate including exactly one CVC (Category 2) and 630 ventures 

received funding from a syndicate including two to four CVCs (Category 3). This translates to 

5.32 percent of all new ventures receiving funding from multiple CVCs, which is more than 40 

percent of ventures that receive CVC funding in general. This 5 percent figure is reasonable 

considering the time frame we are looking at. CVC activity did not experience a significant 

growth relative to other investor types until the late 2000s (see section 2.2.). An overview of 

the categories can be found in Figure 5. 

 

 

 
 

Figure 5: Overview of ventures per Category (Source: own depiction) 
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rounds within the same year. For each venture in the dataset, the observations start at either the 

year of the first recorded funding round or the first recorded patent application but not before 

1985, and end at either the last funding round or the last patent application but not after 2005. 

The resulting unbalanced panel format is in line with what previous research has utilized when 

analyzing CVC dynamics empirically (e.g., Dushnitsky and Lenox, 2006). More details about 

the characteristics and advantages of a panel format will be elaborated on in section 4.4.; 

however, we will preempt two characteristics. When analyzing data in a panel format, certain 

models will drop groups that do not have a value for the outcome variable as well as groups 

that only have one observation. In our sample, out of the total 11,847 ventures, 4,185 had issued 

patent applications. This translates to about 35 percent of the total number of ventures across 

all categories. Looking at the three categories, about one third of the ventures in Category 1 

applied for patents, as well as roughly 47 percent and 55 percent of ventures in Category 2 and 

3, respectively (an overview can be found in Figure 6). Therefore, in order to ensure suitability 

with the chosen panel format, we conducted a final trim of the sample by dropping groups with 

no patents and with only one year of observation. This reduced the sample to 3,449 ventures in 

total, out of which 2,460 are Category 1, 667 are Category 2 and 322 are Category 3. A graphical 

representation of the sample trimming and data processing can be found in the Appendix, Figure 

A1. 

 

 
Figure 6: Number of ventures with patents per Category (Source: own depiction) 
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4.3. Variables  

 

4.3.1. Dependent variable  

 

Since we want to analyze venture innovative performance, the dependent variable for our 

analysis has to measure the innovation rate. Therefore, we measure Number of patent 

applications, which denotes the number of patents that a venture applied for in a given year of 

the observation period. Using the number of patents as a proxy for innovative performance is 

suitable and has frequently been established as reliable by previous research (e.g., Alvarez‐

Garrido and Dushnitsky, 2016; Kim and Park, 2017; Park and Steensma, 2013). Furthermore, 

the application date captures the timing of knowledge creation (Wadhwa et al., 2016). 

 

 

4.3.2. Independent variables  

 

Because the primary aim of this thesis is to uncover whether the phenomenon of multiple CVCs 

in the same syndicate impacts venture innovation performance, we set up a number of dummy 

and categorical variables concerning syndicate constellations. The first variable of interest, 

therefore, is CVC presence, which is a dichotomous variable denoting the presence (1) or 

absence (0) of any number of CVCs within an investment syndicate of a focal venture over the 

observation period. This allows us to test if the presence of any number of CVCs in the 

syndicate impacts our dependent variable. The second and third variables of interest are more 

delimitated. One CVC denotes the presence (1) or absence (0) of precisely one CVC in the 

syndicate, whereas Multiple CVCs denotes the presence (1) or absence (0) of more than one 

CVC in the syndicate. Note that all three dichotomous variables denote the presence from the 

first occurrence onwards. To illustrate, CVC presence will take the value of 1 in the first year 

that a CVC joins the syndicate. Even if no CVC invests in the following year, the variable will 

keep the value of 1 because one CVC is already part of the syndicate.  

 

We also included two categorical variables, namely Venture category and Cumulated number 

of CVCs. In line with our previous definition of the venture categorization, the former variable 

takes the value of 1 if there is no CVC in the syndicate, the value 2 if there is exactly one CVC, 



Methodology 

 

58 

and finally the value 3 if there is more than one CVC. The latter variable can take values from 

0 to 4, each denoting the cumulated number of CVCs in a syndicate in a given year.     

 

Our other variable of interest is Venture industry relatedness. In order to measure the 

relatedness between the venture and the CVCs in a syndicate, we looked for previous ideas and 

solutions in the literature. Masulis and Nahata (2009) for example used the venture’s and CVC’s 

SIC codes and matched them on the four-, three-, and two-digit level. However, this procedure 

was only used for dyad relationships and has not been extended to triads and quartets. Similarly, 

Dushnitsky and Shaver (2009) introduced a variable that was set to 1, if the NAICS codes of 

both parties, i.e., venture and corporate investor, matched exactly. This method is also only 

applicable for dyad relationships. We, therefore, decided to extend the previously used 

matching methods to measure the relatedness between the venture and their corporate investors 

and took a series of steps to develop the variables. We started by calculating the relative number 

of SIC code matches of the syndicate investors with the venture. For example, consider an 

investment syndicate consisting of four CVCs. If three out of the four CVCs share the same 

SIC code with the venture, the index of Venture industry relatedness would be 0.75 because 75 

percent of CVC SIC codes match with that of the venture. If only the fourth venture would 

share its SIC code with the venture, the index would be 0.25 because 25 percent of CVC SIC 

codes match with that of the venture. An overview of the seven values the measure can assume 

is listed in Table 1.  

 

 

Table 1: Venture industry relatedness index overview   

Syndicate constellation  Venture industry relatedness 

No code overlap 0.0000 

One quarter of the CVCs share the same code as the venture 0.2500 

One third of the CVCs share the same code as the venture 0.3333 

Half of the CVCs share the same code as the venture 0.5000 

Two thirds of the CVCs share the same code as the venture  0.6667 

Three quarters of the CVCs share the same code as the venture 0.7500 

All CVCs and the venture share the same code 1.0000 

 

 

Since this resulted in a large number of zero values, it caused a non-normal distribution. This, 

in turn, resulted in a mean that could not be interpreted. Therefore, we further developed the 



Methodology 

 

59 

variable so that it would consist of three categories. The first category takes the value of 1 if 

there is no code overlap at all, i.e., if the Venture industry relatedness is 0. The second category 

takes the value of 2 if the Venture industry relatedness is anywhere between 0.25 and 0.75. The 

third category hence takes the value of 3 if the Venture industry relatedness was calculated as 

1. This allowed for categorization of low (1), medium (2), and high (3) industry relatedness of 

the corporate investors with the venture. Again, because of distribution problems, the variable 

was transformed into a dichotomous format, for medium and high relatedness (1) as well as 

low relatedness (0).  

 

 

4.3.3. Control variables 

 

After defining the dependent and independent variables, we introduced a number of venture- 

and CVC-level control variables that might have an impact on our outcome variable, i.e., the 

number of patent applications per venture per.  

 

Venture-level control variables  

 

On the venture-level, we control for the Raised capital, defined as the invested amount of 

investments in USD million that a venture has obtained from IVC, CVC and other investors to 

date, in line with previous research (e.g. Kim and Park, 2017; Lorenzo and van de Vrande, 

2018). We decided on this control, since the amount of funding that a venture received during 

the period before the filing of a patent application could be an indication for what lead to said 

patent application.  

 

To take into the account the timing of the CVC investment, i.e., whether it was injected early 

or late in the funding lifecycle, we controlled for the Funding round in a given year, which we 

obtained according to the TO round number classification, similar to Kim and Park (2017).  

 

A general concern for using patent counts as a proxy for innovation is that a pure count of 

patents does not take the quality of the patent into account. Groundbreaking inventions are not 

distinguished from incremental technological discoveries (Hsu, Tian, and Xu, 2014). Therefore, 
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we also controlled for a factor that impacts patent quality (Lorenzo and van de Vrande, 2018). 

The variable Forward citations (excl. sc) is defined as the number of forward citations a venture 

received for its patents per year. In order to ensure that this variable is only a signal of externally 

verified quality, we excluded self-citations.  

 

We also controlled for Pre-funding number of patents as this can be an indication for the quality 

of the venture’s pre-funding innovative capabilities, which could have an impact on post-

funding innovation rates (Park and Steensma, 2013). We obtained this measure by counting the 

number of patents the new venture applied for before the occurrence of the first round of 

funding, with the earliest patent application dating back to 1975. 

 

 

CVC-level control variables  

 

On the CVC-level, we primarily aimed to control for corporate parent firm size, since firm size 

has been shown affect the venture’s innovative performance (Chemmanur et al., 2014). We 

obtained a variety of financial data from the Compustat database that included but was not 

limited to total assets, sales, and number of employees. Typically, employee data is used as an 

indicator of firm size (Pahnke et al., 2015); however, for the period in our dataset too many 

observations were missing. Therefore, we decided to use the total assets figures as an indicator 

of firm size, as this had significantly fewer missing observations. Most of these were due to our 

observation period of twenty years being greater than what is included in the Compustat 

database. In order to deal with the missing values, we decided to manually calculate a 

compounded annual growth rate (CAGR) for total assets of every firm (Brealey, Myers, and 

Allen, 2011) We then used the CAGR to estimate missing values before and after the period 

available through Compustat. The CAGR formula looks as follows:  

 

 𝐶𝐴𝐺𝑅 = (
𝐸𝑛𝑑𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒

𝐵𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒
)

1
𝑁

− 1 (1) 

 

N is the number of years of non-missing observations available through the Compustat 

database.  
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We used this individually calculated CAGR to estimate the numbers for previous and following 

years, not provided by the database, conducting the following calculations: 

 

 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1 =  
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡

(1 + 𝐶𝐴𝐺𝑅𝑖)
 (2) 

 

 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡+1 = 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡 ∗ (1 + 𝐶𝐴𝐺𝑅𝑖) (3) 

 

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1 is the first missing observation before the first given observation, 

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡+1 is the first missing observation after the last given observation, and 𝐶𝐴𝐺𝑅𝑖 is 

the computed CAGR for Compustat parent firm i. However, in some exceptional cases, the 

numbers grew disproportionately large or small too big. In such cases, we used the first given 

number and kept it constant for all missing previous years as well as the last given number and 

kept it constant for all following years. In some cases, the reported currency was Canadian 

Dollars CAD. We harmonized the dataset by using the end of year USD – CAD exchange rate 

attained from the Bloomberg terminal.  

 

Given the panel format of our dataset that does not show individual corporate investors, 

especially when more than one CVC invested in the same year, it was not feasible to exhibit 

the total asset figure in a CVC parent per year format. Hence, in order to develop the actual 

control variable that acts as a proxy for firm size, we built the variable Weighted average of 

total assets. This variable measures the weighted average firm size of CVCs in a syndicate. For 

each year, starting with the first year a venture received an investment from at least on CVC, 

we calculated the sum of the total assets of all participating CVCs. We then calculated the 

percentage share of total assets of each CVC and then proceeded to obtain the weighted average 

of total assets according to these percentages. This way of calculating the firm size related 

measure allows us to compare syndicates consisting of varying numbers of CVCs and indicates 

how many resources on average the venture has access to in theory.  

 

The second CVC-level control variable we used is CVC equity share. This control variable 

measures the amount of equity invested by CVCs as the percentage of the total cumulated 

invested equity in a given year, as has been done previously by Park and Steensma (2013). 

When looking at CVC activity or presence in a syndicate and its effects on venture performance, 
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it is hard to distinguish between the value contributions by the CVCs and the value contributions 

by other investors. A substantial effect on venture innovative performance could lose meaning 

when the CVCs only own a minimal share of that venture. This is why we control for CVC 

equity share.  

 

 

4.4. Method 

 

To analyze the effect of multiple CVC syndication on venture performance, we make use of a 

panel data format to run fixed effects negative binomial regressions in our analysis. Panel data 

(also called longitudinal data) refers to data that is observed for n entities over two or more 

periods T (Stock and Watson, 2011). In our case, entities refer to ventures and periods refers to 

years. The increasing data availability, both in terms of entities and over time, has given rise to 

various estimation approaches that can be used to exploit the double dimensionality in panel 

data (Croissant and Millo, 2008). The double dimensionality permits pooling the observation 

on cross-section over several time periods, which has many advantages compared to cross-

sectional and time-series data. In this case, this entails the pooling of observations per venture 

per year. Baltagi (2005) lists, amongst others, the following benefits of panel data: It permits 

controlling for unobserved individual heterogeneity. Panel data estimation suggests that entities 

(in this case ventures) are heterogeneous and, thus, controls for constant unobservable factors 

that, if omitted in time-series or cross-section studies may bias the results. It increases the 

precision of the estimation. The increased precision arises from more informative data, more 

variability, less collinearity among the independent variables, increased degrees of freedom, 

and more efficiency. It is well suited for studying the dynamics of adjustment. As panel data 

incorporates both the individual and the time aspect to the model, it permits analyzing changes 

in the dependent variable between different time periods. Such analysis may reveal insights 

regarding how a certain trend has developed over time and which observations that benefits 

from it. 

 

Because our variable of interest is a count variable with a right-skewed distribution, we apply 

a panel negative binomial model (XTNBREG in Stata) with fixed individual-specific effects 

(Benner and Tushman, 2002; Hausman, Hall, and Griliches, 1984; Pahnke et al., 2015). A panel 
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negative binomial design with fixed individual-specific effects has previously been used for 

patent data (e.g., Pahnke et al., 2015) and provides key advantages in eliminating alternative 

explanations (Benner and Tushman, 2002). Negative binomial regression is similar to regular 

multiple regression. It is a generalization of Poisson regression (Hilbe, 2011). Like Poisson 

regression, negative binomial regression also describes the probabilities of the occurrence of 

whole numbers greater than or equal to zero but loosens the restrictive assumption made by the 

Poisson model that the variance is equal to the mean. Therefore, the model adjusts for 

overdispersion indicated by the variance of our independent variable exceeding its mean.  

 

The utilized fixed effects help to eliminate alternative explanations resulting from differences 

between ventures. By including fixed effects, we are controlling for the average differences 

across ventures in any observable or unobservable predictor such as size, age, geographic 

location, etc. (Stock and Watson, 2011). The fixed effect coefficients “soak up” all prevalent 

across-group dissimilarities. Only the within-venture variation in both independent and 

dependent variables is relied on by the model. In other words, given a venture’s different 

features, a significant statistical finding in this model requires that the presence of multiple 

CVCs and venture industry relatedness must be associated with an increase in patent 

applications, regardless of any other activities. Panel designs with fixed effects are therefore in 

particular helpful to correct for omitted-variable bias (Stock and Watson, 2011). Thus, in 

comparison to the common ordinary least squares (OLS) model, fixed effects regressions do 

not necessarily require including all relevant control variables that might affect the independent 

variable included (Stock and Watson, 2011). 

 

The formalization of our fixed effect regression is as follows (Wooldridge, 2013):  

 

 𝑌𝑖𝑡 =  
1

𝑋1𝑖𝑡 +  
2

𝑋2𝑖𝑡 +  
3

𝑋1𝑖𝑡𝑋2𝑖𝑡 + 𝑖 +  𝑪𝑖𝑡 +  𝑖𝑡 , 𝑡 = 1,2, … , 𝑇; 𝑖 = 1,2, … , 𝑛 (4) 

   

Where Y always represents number of patent applications filed by new ventures. Depending on 

the model, the independent variables differ. They are denoted as 𝑋1𝑖𝑡 or 𝑋2𝑖𝑡 with 𝑖 representing 

entities and 𝑡 representing time. 
1

(
2
) represents the slope of the Y intercept with variable 𝑋1𝑖𝑡 

(𝑋2𝑖𝑡), holding the other variables constant. Further, we make use of an interaction term, 

𝑋1𝑖𝑡𝑋2𝑖𝑡, that measures the partial effect of the dependent variable with regards to an explanatory 
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variable to depend on the magnitude of yet another explanatory variable (Wooldridge, 2013). 

The entity fixed effect is captured by 𝑖 and the error term is captured by 𝑖𝑡. A vector of control 

variables is denoted as 𝑪𝑖𝑡. This formalization will be adjusted accordingly, depending on the 

number of variables used in the respective model. 

 

To address our research questions, our analysis consists of two parts. First, the general 

performance implications of multiple CVCs compared to other types of syndicates are tested in 

Model 1 (M1). For that reason, the model includes ventures from all three categories. Second, 

the specific performance implications of syndicates including multiple CVCs compared to 

those including one CVC are assessed with regard to venture industry similarity (M2). 

Consequently, ventures in Category 1 (no CVC investors) are excluded in these regressions. 

The individual regressions will be elaborated on in section 5.2.  
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5. Results  

 

The following chapter starts with an extensive description of the sample that we have 

constructed, by presenting general summary statistics and characterizing ventures and corporate 

investors from the sample by, among others, the distribution of the number of patent 

applications, the industry occurrence and the amount of equity invested. It moves on to explain 

the results of the empirical analysis we have performed before it shows the results of the 

robustness test we conducted.  

 

 

5.1. Descriptive statistics  

 

Table 2: Summary statistics  
     

 Variable  Obs  Mean  Std.Dev.  Min  Max 

Number of patent applications 22,543 0.933 1.671 0 25 

CVC presence 22,543 0.204 0.403 0 1 

One CVC 22,543 0.149 0.356 0 1 

Multiple CVCs   22,543 0.055 0.228 0 1 

Venture category 22,543 0.259 0.550 0 2 

Cumulated number of CVCs 22,543 0.281 0.638 0 4 

Venture industry relatedness 4,603 0.327 0.469 0 1 

Raised capital 22,543 21.043 34.920 0.003 900.470 

Funding round 22,543 3.513 2.708 1 25 

Forwards citations (excl. sc) 22,543 9.282 32.735 0 1,057 

Pre-funding number of patents 22,543 0.590 1.938 0 31 

Weighted average of total assets 4,603 60,137 120,000 1 751,000 

CVC equity share 22,543 0.042 0.127 0 1 

Number of ventures = 3,449 
     

 

 

Table 2 presents the overall summary statistics for all variables used in our study. It is 

noteworthy to point out, that only the variables Weighted average of total assets and Venture 

industry relatedness exhibit a different number of observations. This is sensible, as both only 

contain a value when there is at least one CVC present. Since we decided to structure our sample 

into three categories of ventures depending on the types and multitudes of investors they 

received funding from, we also include category-based summary statistics. Table 3, therefore, 
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includes the summary statistics only for ventures in Category 1 (no CVCs), Table 4 for ventures 

in Category 2 (exactly one CVC), and lastly Table 5 for ventures in Category 3 (multiple 

CVCs). Table 6 presents the pairwise correlations. In contrast to the summary statistics, we use 

the same format of the variables that we will use in the following regression analysis. Therefore, 

the correlation matrix includes some variables in the log format for normality, which we denote 

in the variable description. Moreover, for completeness reasons we include all of our defined 

variables in the correlation matrix; however, we do not use all variables together in the same 

models. Hence, for example, the missing correlation between Log of weighted average of total 

assets and CVC presence as well as between Venture industry relatedness and CVC presence 

is sensible, as there is no combination where CVC presence takes the value of zero, and each 

of the other two variables will have a value that is not missing. In other words, whenever the 

Log of weighted average of total assets takes any value, CVC presence is always one. Thus, 

there is no variation in the values. However, this is not an issue, as these variable combinations 

are not used in the same models.   

 

 

Table 3: Summary statistics Category 1 
    

 Variable  Obs  Mean  Std.Dev.  Min  Max 

Number of patent applications 17,940 0.891 1.613 0 21 

Raised capital 17,940 15.734 29.597 0.003 900.47 

Funding round 17,940 3.202 2.589 1 25 

Forwards citations (excl. sc) 17,940 9.457 32.840 0 1057 

Pre-funding number of patents 17,940 0.605 1.938 0 31 

Number of ventures = 2,460 
Excluding CVC-specific variables      

 

 

Table 4: Summary statistics Category 2     
 Variable  Obs  Mean  Std.Dev.  Min  Max 

Number of patent applications 3,358 1.090 1.909 0 25 

Venture industry relatedness 3,358 0.276 0.447 0 1 

Raised capital 3,358 35.613 41.652 0.081 441 

Funding round 3,358 4.568 2.862 1 20 

Forwards citations (excl. sc) 3,358 8.535 33.366 0 818 

Pre-funding number of patents 3,358 0.582 2.155 0 20 

Weighted average of total assets 3,358 48,031 109,502 0.92 750,507 

CVC equity share 3,358 0.190 0.216 0.000 1 

Number of ventures = 667 
Excluding CVC constellation dummy variables    
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Table 5: Summary statistics Category 3     
 Variable  Obs  Mean  Std.Dev.  Min  Max 

Number of patent applications 1,245 1.119 1.771 0 14 

Venture industry relatedness 1,245 0.465 0.499 0 1 

Raised capital 1,245 58.257 49.165 2 388.375 

Funding round 1,245 5.157 2.643 1 22.000 

Forwards citations (excl. sc) 1,245 8.773 29.304 0 333 

Pre-funding number of patents 1,245 0.399 1.145 0 9 

Weighted average of total assets 1,245 92,789 140,531 160.862 736,338 

CVC equity share 1,245 0.252 0.192 0.008 1 

Number of ventures = 322 
Excluding CVC constellation dummy variables     

 

 

The sample consists of 3,449 ventures, of which only ten percent did not receive funding from 

investor syndicates, which means that about 90 percent of deals are syndicated. Furthermore, 

only ten ventures (0.29 percent) received funding from one corporate investor exclusively.  

 

The amount of equity invested in our overall sample ranges from USD 1,000 to USD 900 

million with an average of USD 5.34 million per venture per year. Interestingly, the USD 900 

million were received by the venture Winstar Communications Inc. from Microsoft and other 

investment firms in 2000 at the peak of the dot-com boom (Dow Jones Newswires, 1999), 

before going bankrupt one year later. It is a pivotal investment in characterizing the dot-com 

boom that enabled corporate venture funding to record considerable growth. The amount of 

equity invested by a corporate investor varies from USD 53 thousand to USD 145 million per 

year. Similarly, to Winstar Communications, it was Endwave Corporation that received the 

highest amount of CVC investment in the year 2000, also illustrative of the dot-com boom. If 

a venture received CVC funding, it received an average of USD 1.68 million of CVC equity 

per year. The total equity invested during the observation period of 1985 to 2005 amounts to 

USD 120,411 million, and the total equity invested by CVCs amounts to USD 7,754 million. 

The CVC equity hence makes up 6.4 percent of the total amount invested.  

 

The total number of patent applications over the observation period and across all ventures is 

21,302, with 15,981 in Category 1, 3,661 in Category 2 and 1,393 in Category 3. It corresponds 

to an overall average number of patent applications per venture per year of 0.93 (Table 2). 
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Table 6: Pairwise correlations               

 Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

(1) Number of patent applications 1.000             

(2) CVC presence 0.050 1.000            

(3) One CVC 0.039 0.826 1.000           

(4) Multiple CVCs 0.027 0.477 -0.101 1.000          

(5) Venture category 0.048 0.931 0.563 0.765 1.000         

(6) Cumulated number of CVCs 0.045 0.868 0.472 0.797 0.967 1.000        

(7) Venture industry relatedness 0.040 . -0.179 0.179 0.179 0.182 1.000       

(8) Log of raised capital 0.150 0.367 0.252 0.254 0.374 0.367 0.086 1.000      

(9) Funding round 0.023 0.227 0.163 0.147 0.227 0.219 -0.011 0.393 1.000     

(10) Log of forward citations (excl. sc) 0.607 0.000 -0.002 0.004 0.002 0.000 0.002 0.032 0.024 1.000    

(11) Log of pre-funding number of patents 0.103 -0.022 -0.021 -0.006 -0.019 -0.020 -0.011 -0.045 -0.072 0.111 1.000   

(12) Log of weighted average of total assets 0.052 . -0.305 0.305 0.305 0.310 -0.050 0.265 0.037 -0.007 0.025 1.000  

(13) Log of CVC equity share 0.042 0.931 0.722 0.518 0.897 0.852 0.105 0.301 0.167 0.001 -0.004 0.050 1.000 

Correlation coefficients greater than 0.01 are significant at the 5% level 
      

Number of ventures = 3,449              
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Looking at all three categories of ventures separately, however, paints a more fine-grained 

picture. Tables 3-5 show that Category 1 ventures applied for an average of 0.89 patents per 

year, which increases to 1.09 for Category 2 ventures. Ventures in Category 3 however applied 

for an average of 1.12 patents, which is about 25 percent more than that of Category 1. This 

means that not only do more ventures with funding from several CVCs generally apply for 

more patents, they on average also appear to apply for a greater number of patents. A similar 

picture is showcased when examining the average number of funding rounds in which a venture 

obtained capital, which is 3.51 overall. For Category 1 ventures, however, the number amounts 

to 3.2, which increases to 4.57 and 5.16 for Category 2 and 3 ventures respectively. This 

appears to be in line with previous research findings that CVCs have greater tolerance for 

failure and therefore exert less pressure for a fast exit (Chemmanur et al., 2014). 

 

When looking at the ventures’ industry, it becomes apparent that almost 40 percent of observed 

ventures have their primary business operations in the computer programming and data 

processing industry (737). Even across all three categories, this is the most prominent industry. 

The least frequent industry is cable and other pay television services (484), with only 0.12 

percent of ventures operating in that industry. An overview of the number of ventures per 

Category and chosen SIC code can be found in Table 7.  

 

The total number of patent applications within each of our three categories and during the 

period of 1985 to 2005 per industry type ranges from only seven applications in the cable and 

other pay television services industry (484) to 5,280 applications in the computer programming 

and data processing industry (737). Interestingly, even though almost 40 percent of ventures 

operate in the latter industry, only about 25 percent of patent applications can be attributed to 

those ventures. Similarly, only 13 percent of ventures belong to the surgical and medical 

instruments industry (384), yet about 20 percent of patent applications stem from those 

ventures. Furthermore, about 14 percent of ventures that are active in the drugs and 

pharmaceutical preparations industry (283) account for about 17 percent of patent applications. 

Lastly, the electronic components and accessories industry (367) accounts for about 12 percent 

of ventures in our sample but made more than 15 percent of patent applications. An overview 

of the number of patent applications per SIC code and venture category can be found in the 

Appendix, Table A1. 
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Table 7: Number of ventures per SIC code and Category  
   

    Venture category     

SIC Description 1 2 3 Total Rel. 

283 Drugs and pharmaceutical preparations 339 103 36 478 13.86% 

366 Communications Equipment  142 44 23 209 6.06% 

367 Electronic components and accessories 296 73 35 404 11.71% 

369 Miscellaneous electrical machinery and equipment 33 4 2 39 1.13% 

382 Laboratory apparatus and instruments 155 18 6 179 5.19% 

384 Surgical and medical instruments 358 72 22 452 13.11% 

481 Telephone Communications  48 20 7 75 2.17% 

483 Radio and television broadcasting stations 8 1 0 9 0.26% 

484 Cable and other pay television services 4 0 0 4 0.12% 

489 Communication services 29 5 6 40 1.16% 

679 Investing  27 3 3 33 0.96% 

737 Computer programming and data processing  862 286 171 1,319 38.24% 

738 Business services 34 10 4 48 1.39% 

873 Research, development and testing services 125 28 7 160 4.64% 

Total 2,460 667 322 3,449  100% 

 

 

This indicates that these industries produce more patents per venture than the other industries. 

It becomes a little clearer when examining the average number of patents per venture per 

industry over the observation period. The computer programming and data processing industry, 

which again is the most common among the ventures in our sample, produces an average of 

4.4 patent applications per venture. Yet the surgical and medical instruments industry produces 

an average of 10.3 patent applications per venture, which is the highest number. The lowest 

average number can be found in the cable and other pay television services industry, which 

amounts to only 1.8 patent applications per venture (Table 8).  

 

These apparent differences in patent production make sense because most of the industries that 

show high innovativeness are part of the life science sector, and some are part of the ICT sector. 

These industries, and especially the life science industry, are by nature among the most 

innovative and patent-intensive (Alvarez‐Garrido and Dushnitsky, 2016; Paik and Woo, 2017), 

as has been established above when selecting our 14 industry codes. The distribution of patents 

per SIC code is furthermore consistent across all three categories.  
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Table 8: Number of patent applications per SIC code per venture 

SIC code Description Mean Std. Dev Freq. 

283 Drugs and pharmaceutical preparations 8.247 8.779 478 

366 Communications Equipment  7.268 8.397 209 

367 Electronic components and accessories 8.775 8.707 404 

369 Miscellaneous electrical machinery and equipment 8.410 6.695 39 

382 Laboratory apparatus and instruments 8.274 8.031 179 

384 Surgical and medical instruments 10.257 9.143 452 

481 Telephone Communications  5.587 6.712 75 

483 Radio and television broadcasting stations 4.444 3.539 9 

484 Cable and other pay television services 1.750 0.957 4 

489 Communication services 5.850 6.643 40 

679 Investing  3.909 4.011 33 

737 Computer programming and data processing  4.358 5.846 1,319 

738 Business services 4.229 5.146 48 

873 Research, development and testing services 7.713 8.211 160 

Total   6.803 7.859 3,449 

 

 

Table 9 provides a summary of the percentage of total CVC equity invested from the CVC’s 

parent’s industry into the new venture’s industry, again based on the three-digit SIC code. The 

category “Other” includes SIC codes 369, 483, 484, 679, 738, 873. An overview of mentioned 

SIC code descriptions, including exemplary venture and CVC names, can be found in the 

Appendix, Table A2. The CVC investment amount reflected by the ten listed SIC codes of the 

corporate parents equates 76 percent of the total CVC equity invested.  

 

 

Table 9: Percentage CVC investment amount in venture industry by firm industry 

Into 
By 

283 366 367 382 384 481 489 737 Other 

737 1% 3% 3% 0% 0% 6% 1% 80% 7% 

367 0% 6% 14% 2% 1% 4% 3% 67% 3% 

357 0% 9% 8% 1% 0% 4% 1% 73% 3% 

283 66% 0% 0% 1% 11% 0% 0% 6% 15% 

999 2% 7% 6% 1% 4% 9% 2% 59% 11% 

481 0% 6% 1% 12% 0% 33% 1% 46% 2% 

366 1% 16% 8% 2% 2% 33% 1% 36% 1% 

484 0% 3% 4% 0% 0% 3% 18% 68% 4% 
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As expected, we find that many corporate firms invest in industries that are the same as or 

similar to their own. For example, 80 percent of the equity invested by corporations in the 

computer programming and data processing industry (737) went into ventures within the same 

industry. CVCs from the computer and office equipment industries (357) also predominantly 

invested in the computer programming and data processing industry. Similarly, 66 percent of 

the CVC investments from the drugs and pharmaceutical preparations industry (283) went into 

ventures within the same industry. An interesting observation is that communications and 

media industries (481, 484, 366) also heavily invested in computer programming and data 

processing ventures. This is due to our chosen observation period and hence reflects the growth 

of the internet and the resulting growth of ICT ventures. During this time, especially the years 

leading up to the burst of the dot-com bubble, traditional communication companies tried to 

modernize their operations and product offering by investing in high technology ventures 

(Dushnitsky, 2012).  

 

 

5.2. Empirical analysis  

 

The previous section on the description of our panel dataset already provides a sense of what 

is going on within our sample. We will now further analyze the data to uncover potential 

relationships between selected variables, as well as explain our results. This section is divided 

into two components: First, we run two regression models on the constructed panel dataset 

addressing both of our research questions. Second, we test the robustness of our results.  

 

 

5.2.1. Regression analysis 

 

This section presents the results of the regressions that we performed and is divided into two 

parts. The two parts consider the general impact of multiple CVC syndication on venture 

innovative performance and the more specific impact of multiple CVC syndication when taking 

venture industry relatedness into account. Throughout the following, the output of conducted 

regressions is presented in a table format and elaborated in the text body. 
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5.2.1.1. Multiple CVC 

 

As outlined in our conceptual development, the impact of multiple CVC syndication on venture 

innovative performance has not been addressed and tested empirically in the existing body of 

research. Because of this, the general effect of syndicates including one or more CVCs on 

venture innovative performance compared to syndicates including no CVCs is tested in Model 

1. Table 10 presents the results of the performed fixed effects negative binomial regression 

analysis using our constructed panel data. We tested for the effect of a number of different 

syndicate constellations, namely the independent variables CVC presence, One CVC, Multiple 

CVCs, Venture category and Cumulated number of CVCs. For each independent variable 𝑋1𝑖𝑡, 

the general association with the number of venture patent applications, 𝑌𝑖𝑡, was tested first. 

After that, the relationship was tested again with the inclusion of the vector of control variables 

𝑪𝑖𝑡 . We controlled for a set of variables applicable to all three syndication categories. These 

are Log of raised capital, Funding round, Log of forward citations (excl. sc), Pre-funding 

number patents and Log of CVC equity share (as introduced in section 4.3.3.). In this model, 

we ran a series of 11 different regressions. We will explain the output subsequently. 

 

Before assessing the main effects of interest, we examined the stand-alone effect of the five 

control variables as named above (M1-1). The results show that four out of five control 

variables are significant at the 0.1 percent level. With increasing capital raised, ventures file 

more patent applications. A positive coefficient of 0.239 confirms this. Similarly, the higher 

the funding round, the more patent applications are filed by ventures. The control variable 

Funding round reports a coefficient of 0.074 indicating a small positive effect on patent output. 

Also significant with a positive coefficient of 0.334 is the variable Log of forward citations 

(excl. sc). This is not surprising since the more patents a venture has applied for, the more 

patents are granted. Once a patent is granted, the number of forward citations cumulate over 

time, depending on the quality of the patent. Consequently, a higher number of patent 

applications are expected to be associated with more forward citations. Furthermore, if ventures 

are innovative before they accept funding, expressed in Log of pre-funding number of patents, 

they are more likely to file for more patents after the receipt of funding, as a significant and 

positive coefficient of 0.149 confirms. The only non-significant control variable is Log of CVC 

equity share, reporting a positive coefficient of 0.019. 
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After assessing the effect of the control variables, we moved on to the main effects of interest. 

First, we tested the general association of the presence of any number of CVC investors in a 

syndicate on the number of patent applications. Thus, M1-2 includes solely the dichotomous 

variable CVC presence as the independent variable without controlling for any effects. The 

variable reports a positive coefficient of 0.291 with significance at the 0.1 percent level, 

indicating a strong relationship. However, when adding the five control variables (M1-3), the 

regression output reports a negative coefficient of -0.072 with no statistical significance. This 

indicates that CVC presence is associated with more innovative ventures but does not have a 

significant effect on venture innovative performance itself. 

 

Second, the general association of the variable One CVC on the number of patent applications 

was tested. M1-4 again includes solely the dichotomous variable One CVC as the independent 

variable without controlling for other variables. The variable reports a positive coefficient of 

0.229 with significance at the 0.1 percent level, again indicating a strong relationship. Similar 

to M1-3, when adding control variables in M1-5, the regression output shows a negative and 

insignificant coefficient of -0.033.  

 

As a third step, the relationship between Multiple CVCs and venture patent output was tested. 

When only including the variable of interest without controlling for other factors, a strong 

relationship between the presence of multiple CVCs and venture patent output is found (M1-

6). The dichotomous variable Multiple CVCs reports a coefficient of 0.220 with significance at 

the 0.1 percent level. When adding the control variables, the positive coefficient remains, 

however, diminishes to a statistically insignificant effect with a coefficient of 0.022 (M1-7).  

 

Similar to M1-2 to M1-5, using categorical measures Venture category and Cumulated number 

of CVCs in isolation indicates a positive relationship between an increase in the number of 

CVCs and venture patent output, reporting coefficients of 0.196 (M1-8) and 0.144 (M1-10) 

respectively with significance at the 0.1 percent level. However, when adding control variables, 

the coefficient becomes negative (-0.006 and -0.012, respectively) with no statistical 

significance (M1-9 and M1-11, respectively).  
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All in all, findings of regression Model 1 can be summarized as follows: Both one CVC and 

multiple CVCs appear to invest in ventures with superior patent output. However, the 

innovativeness does not seem to stem from the CVC investment. This is indicated by the 

insignificant coefficients of all CVC related independent variables when adding control 

variables to the regression. The implications of these results will be elaborated on in the 

discussion of the results (section 6.1.).
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Table 10: Fixed effects negative binomial regression Model 1 

Variable M1-1 M1-2 M1-3 M1-4 M1-5 M1-6 M1-7 M1-8 M1-9 M1-10 M1-11 

            
CVC presence  0.291*** 

(7.23) 
 

-0.072 
(-0.66)    

 

     
      

 
    

One CVC  

  

0.229*** 
(5.40) 

-0.033 
(-0.59)        

           
Multiple CVCs  

    

0.220*** 
(3.50) 

0.022 
(0.31)      

           
Venture category  

      

0.196*** 
(6.79) 

-0.006 
(-0.10)    

           
Cumulated number of 
CVCs 

 

        

0.144*** 
(5.89) 

-0.012 
(-0.27)  

           
Log of raised capital 0.239*** 

(13.79)  

0.240*** 
(13.78)  

0.239*** 
(13.80)  

0.239*** 
(13.75)  

0.239*** 
(13.72)  

0.240*** 
(13.74) 

Funding round 0.074*** 
(8.36)  

0.074*** 
(8.37)  

0.074*** 
(8.36)  

0.073*** 
(8.31)  

0.074*** 
(8.28)  

0.074*** 
(8.33) 

Log of forward citations 
(excl. sc) 

0.334*** 
(92.07)  

0.334*** 
(92.07)  

0.334*** 
(92.05)  

0.334*** 
(92.03)  

0.334*** 
(92.03)  

0.334*** 
(92.01) 

Log of pre-funding 
number of patents 

0.149*** 
(5.41)  

0.150*** 
(5.41)  

0.149*** 
(5.40)  

0.149*** 
(5.40)  

0.149*** 
(5.41)  

0.150*** 
(5.41) 

Log of CVC equity share 0.019 
(1.10)  

0.043 
(1.07)  

0.027 
(1.23)  

0.017 
(0.94)  

0.021 
(0.69)  

0.024 
(0.93) 

Constant 1.343*** 
(9.22) 

0.127*** 
(4.05) 

1.453*** 
(6.57) 

0.150*** 
(4.87) 

1.382*** 
(8.66) 

0.169*** 
(5.53) 

1.335*** 
(9.02) 

0.134*** 
(4.29) 

1.354*** 
(7.25) 

0.143*** 
(4.60) 

1.367*** 
(8.02) 

Observations 22,543 22,543 22,543 22,543 22,543 22,543 22,543 22,543 22,543 22,543 22,543 
Ventures 3,449 3,449 3,449 3,449 3,449 3,449 3,449 3,449 3,449 3,449 3,449 
chi2 8,882.219 52.274 8,882.842 29.174 8,881.504 12.277 8,881.566 46.112 8,882.449 34.725 8,882.812 

z statistics in parentheses            
* p < 0.05, ** p < 0.01, *** p < 0.001 
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5.2.1.2. Multiple CVC and venture industry relatedness 

 

In order to analyze the underlying mechanisms of multiple CVC investment addressed in the 

second research question, Model 2 compares ventures with exactly one CVC investor 

(Category 2) to those with multiple CVC investors (Category 3). Table 11 presents the results 

of the performed fixed effects negative binomial regression using our constructed panel dataset. 

It tests for the univariate effects of multiple CVCs and venture industry relatedness on new 

venture patent output, the multivariate effect as well as the combined effect. It becomes 

apparent that the total number of ventures included in the regression is reduced by 200 

compared to the number of ventures in Category 2 and 3 seen in the descriptive statistics (5.1.). 

There are two reasons for this: First, some ventures in our dataset exhibit only a single year in 

which any number of CVCs is invested (136). Since we are not considering Category 1 

observations in Model 2, these ventures do not fulfill the required panel format. Second, some 

ventures applied for patents only before the receipt of CVC funding (64). Consequently, they 

exhibit all zero outcomes and also cannot be included in a panel analysis. We will explain the 

individual regressions in the following. 

 

The first regression, M2-1, includes the vector of control variables 𝑪𝑖𝑡 only. These are, as in 

Model 1, Log of raised capital, Funding round, Log of forward citations (excl. sc), Log of pre-

funding number of patents and Log of CVC equity share, but also include an additional CVC-

specific control variable, namely Log of weighted average of total assets. In this smaller dataset 

(Category 1 ventures are excluded) the results are similar to M1-1: Log of raised capital is 

significant at the 5 percent level reporting a coefficient of 0.143, Funding round is significant 

at the 1 percent level reporting a coefficient of 0.061 and Log of forward citations (excl. sc) is 

significant at the 1 percent level reporting a coefficient of 0.297. Also similar to M1-1, Log of 

CVC equity share has no statistical significance, reporting a coefficient of -0.104. Different to 

M1-1, Log of pre-funding number of patents reports no statistical significance and a coefficient 

of 0.110. The newly added control variable Log of weighted average of total assets reports a 

coefficient of 0.148 with high significance at the 0.1 percent level, indicating that ventures that 

received funding from on average larger corporations are associated with more patent 

applications.  
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The first effects we tested for are the individual effects of Multiple CVCs and Venture industry 

relatedness respectively. In regression M2-2, the independent variable 𝑋1𝑖𝑡 is set to Multiple 

CVCs and the regression was performed including the control variables 𝑪𝑖𝑡. The regression 

output reports no statistically significant effect of multiple CVCs on venture patent output. The 

coefficient is small and negative (-0.082). In regression M2-3, the independent variable 𝑋1𝑖𝑡 is 

set to Venture industry relatedness and the regression was equally performed including the 

control variables 𝑪𝑖𝑡. In this case, the regression output also reports no statistical significance 

on venture patent output. The coefficient of venture industry relatedness is also negative  

(-0.118). 

 

As a next step, we tested for the multivariate effect of both independent variables on the number 

of patent applications (M2-4). Again, no significant effect of either independent variable on 

the dependent variable was reported. The variable Multiple CVCs (𝑋1𝑖𝑡) reports a coefficient 

of 0.126, whereas the variable Venture industry relatedness (𝑋2𝑖𝑡) reports a coefficient of -

0.118. Interestingly, when controlling each variable of interest for the other, the previously 

univariate effect is slightly strengthened.  

 

To further test for the conceptualized effect of venture industry relatedness in the context of 

multiple CVC, we included an additional interaction term (𝑋1𝑖𝑡𝑋2𝑖𝑡) between both independent 

variables Multiple CVCs and Venture industry relatedness in regression M2-5. The motivation 

behind the interaction term is to examine whether the relationship between multiple CVC 

syndicates and venture innovative performance is different in the presence of venture industry 

relatedness. In this model, the coefficients of both independent variables indicate the effect of 

each variable when the other is not given. Hence, the coefficient for variable Multiple CVCs, 

which is -0.052 and insignificant, denotes the effect of the presence of multiple CVCs in the 

syndicate on venture innovation performance in the absence of venture industry relatedness. 

Similarly, the coefficient for variable Venture industry relatedness, which is -0.312 and 

significant at the 10 percent level, denotes the effect of the presence of venture industry 

relatedness on venture innovation performance in the absence of multiple CVCs in the 

syndicate. This suggests a negative impact of venture industry relatedness on patent 

applications in the absence of multiple CVC investors.  
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Table 11: Fixed effects negative binomial regression Model 2 

Variable M2-1 M2-2 M2-3 M2-4 M2-5 

      
Multiple CVCs 

 
0.108 
(0.96) 

 
0.126 
(1.09) 

-0.052 
(-0.38) 

      

Venture industry relatedness 
  

-0.082 
(-0.53) 

-0.118 
(-0.75) 

-0.312 
(-1.74) 

      

Interaction of Multiple CVCs and Venture 
industry relatedness 

    
0.422* 
(2.29) 

      

Log of raised capital 0.143* 
(2.38) 

0.118 
(1.81) 

0.147* 
(2.43) 

0.120 
(1.85) 

0.120 
(1.84) 

      

Funding round 0.061** 
(2.96) 

0.060** 
(2.88) 

0.062** 
(2.96) 

0.060** 
(2.88) 

0.061** 
(2.91) 

      

Log of forward citations (excl. sc) 0.297*** 
(39.71) 

0.297*** 
(39.68) 

0.297*** 
(39.70) 

0.297*** 
(39.67) 

0.297*** 
(39.71) 

      

Log of pre-funding number of patents 0.110 
(1.66) 

0.113 
(1.72) 

0.110 
(1.65) 

0.113 
(1.71) 

0.113 
(1.69) 

      

Log of weighted average of total assets 0.148*** 
(4.72) 

0.139*** 
(4.26) 

0.149*** 
(4.73) 

0.139*** 
(4.24) 

0.142*** 
(4.28) 

      

Log of CVC equity share -0.104 
(-1.60) 

-0.134 
(-1.86) 

-0.100 
(-1.53) 

-0.133 
(-1.85) 

-0.134 
(-1.86) 

      

Constant -0.283 
(-0.68) 

-0.187 
(-0.44) 

-0.268 
(-0.65) 

-0.149 
(-0.35) 

-0.093 
(-0.21) 

Observations 4,272 4,272 4,272 4,272 4,272 

Number of ventures 789 789 789 789 789 

chi2 1,616 1,613 1,616 1,613 1,620 

z statistics in parentheses 
     

* p < 0.05, ** p < 0.01, *** p < 0.001           
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Interestingly, we find that the interaction term has a statistically significant positive effect on 

patent applications. The interaction term between both independent variables reports a 

coefficient of 0.422 with significance at the 5 percent level. The presence of a significant 

interaction term indicates that the effect of multiple CVCs on venture innovative performance 

is different depending on whether at least one of them has an industry overlap with the venture 

or not. Given the positive coefficient, there is a positive relationship between Multiple CVCs 

and the number of patent applications given there is an industry overlap.  

 

 

Number of ventures per Category Multiple CVCs and Venture industry relatedness 

  

M
u

lt
ip

le
 C

V
C

s Yes 

II 

148 

(18.76%) 

I 

135 

(17.11%) 

No 

III 

364 

(46.13%) 

IV 

142 

(18.00%) 

  
No Yes 

  

Venture industry relatedness 

Figure 7: Observation matrix of independent variables 

 

 

In order to make our results more tangible, we utilize a matrix of observations, shown in Figure 

7. It shows the four different combinations of the dummy variables Multiple CVCs and Venture 

industry relatedness with the respective number of ventures in our dataset that exhibit the 

corresponding combination of characteristics. It also shows the percentage of each group of 

ventures out of the overall number of ventures in our dataset. Based on our results, we draw 

the following insights:  

 

The first quadrant (highlighted in blue) represents ventures that received funding from multiple 

CVCs, of which at least one is related to the industry of the venture. In our model, these 

ventures are associated with more patent applications and hence the best innovative 
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performance. Approximately 17 percent of all ventures with CVC investment in our dataset are 

associated to that group. Recalling the regression formula introduced in section 4.4. allows us 

to calculate the total effect, when both dummy variables, 𝑋1𝑖𝑡 and 𝑋2𝑖𝑡, take the value of 0. The 

coefficient 
1
 of 𝑋1𝑖𝑡 is -0.052, the coefficient 

2
 of 𝑋2𝑖𝑡 is -0.312 and the coefficient 

3
 of 𝑋1𝑖𝑡 

and 𝑋2𝑖𝑡 is 0.058. Plugging this into the regression formula yields the following calculation:  

 

 𝑇𝑜𝑡𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑡 = −0.052 ∗ 1 +  −0.312 ∗ 1 + 0.422 = 0.058 (5) 

   

This shows that the positive effect of the interaction offsets the negative effects of both 

individual independent variables.  

 

Ventures that received funding from multiple CVCs that are not related to their industry are 

represented in the second quadrant. About 19 percent of all ventures with CVC investment in 

our dataset are in this group. The innovative performance of these ventures is inferior to those 

with multiple CVCs with venture industry relatedness. The performance difference is estimated 

by summing the coefficient of multiple VCs (-0.052) and the coefficient of the interaction term 

(0.422), resulting in a positive effect (0.37) on venture innovative performance. 

 

Ventures in the fourth quadrant received funding from a single CVC that exhibits industry 

relatedness with the venture. This group represents 18 percent of all ventures with CVC 

investment in our dataset. Our results show that the innovative performance of these ventures 

is likewise inferior to those with venture industry relatedness in the context of multiple CVC 

investors. Summing up the coefficient of venture industry relatedness (-0.312) and the 

coefficient of the interaction term (0.422) provides an indication regarding the differences in 

venture performance (0.11).  

 

For ventures in the third quadrant, who have neither multiple CVC investors nor industry 

relatedness with their CVC investor, we cannot confidently judge performance differences.  
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5.2.2. Robustness test  

 

To examine the robustness of our results, we determined an alternative calculation to measure 

the industry relatedness between a venture and the corporate investors in a syndicate. The new 

independent variable is based on the individual SIC code digit match and will be referred to as 

Venture industry relatedness new.  

 

The calculation process was as follows: For each CVC in a syndicate, we calculated the 

percentage number of SIC code digits that match with those of the venture. We then averaged 

the resulting percentage across all participating corporate investors of the focal syndicate. For 

example, let us assume there are two CVCs in a syndicate, one operates in the three-digit SIC 

code of 737 and the other in the three-digit code of 283. Let us further assume that the venture’s 

code is 738. The first CVC matches the first two digits of the venture’s code; the second CVC 

does not match. The indices are hence 50 percent and 0 percent. The resulting calculation is 

(0.5 + 0.0) / 2 = 0.25. This means that the syndicate consisting of two CVCs has an index of 

average industry relatedness based on the individual digit match with the venture of 0.25. 

Subsequently, as with the original variable, we transformed this index into low, medium and 

high degrees of relatedness and finally to the dichotomous format of high and medium 

relatedness (1), as well as low relatedness (0). We then ran the same five regression models 

with the same controls as in Model 2 to test the robustness of our results. 

 

Table 12 presents the results for the conducted fixed effects negative binomial regression 

analyses for the effects of multiple CVCs and the new measure of industry relatedness on new 

venture innovative performance.  

 

The results confirm our findings from Model 2. Comparing the altered models M3-3, M3-4 

and M3-5 reveals the following: In all three models, the individual effect of multiple CVCs 

and venture industry relatedness are statistically insignificant.  
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Table 12: Fixed effects negative binomial regression Model 3 

Variable M3-1 M3-2 M3-3 M3-4 M3-5 

      
Multiple CVCs 

 
0.108 
(0.96) 

 
0.112 
(0.98) 

-0.204 
(-1.27) 

      

Venture industry relatedness new 
  

-0.005 
(-0.03) 

-0.033 
(-0.21) 

-0.220 
(-1.26) 

      

Interaction of Multiple CVCs and Venture 
industry relatedness 

    
0.512** 
(2.82) 

      

Log of raised capital 0.143* 
(2.38) 

0.118 
(1.81) 

0.143* 
(2.38) 

0.118 
(1.81) 

0.116 
(1.77) 

      

Funding round 0.061** 
(2.96) 

0.060** 
(2.88) 

0.062** 
(2.95) 

0.060** 
(2.88) 

0.059** 
(2.83) 

      

Log of forward citations (excl. sc) 0.297*** 
(39.71) 

0.297*** 
(39.68) 

0.297*** 
(39.68) 

0.297*** 
(39.65) 

0.297*** 
(39.76) 

      

Log of pre-funding number of patents 0.110 
(1.66) 

0.113 
(1.72) 

0.110 
(1.66) 

0.113 
(1.72) 

0.101 
(1.54) 

      

Log of weighted average of total assets 0.148*** 
(4.72) 

0.139*** 
(4.26) 

0.148*** 
(4.72) 

0.138*** 
(4.24) 

0.149*** 
(4.49) 

      

Log of CVC equity share -0.104 
(-1.60) 

-0.134 
(-1.86) 

-0.104 
(-1.58) 

-0.133 
(-1.85) 

-0.133 
(-1.84) 

      

Constant -0.283 
(-0.68) 

-0.187 
(-0.44) 

-0.280 
(-0.67) 

-0.168 
(-0.39) 

-0.185 
(-0.43) 

Observations 4,272 4,272 4,272 4,272 4,272 

Number of ventures 789 789 789 789 789 

chi2 1,616 1,613 1,616 1,613 1,626 

z statistics in parentheses 
     

* p < 0.05, ** p < 0.01, *** p < 0.001      
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The values in M3-2 are of course the same as in the original model. In M3-3, independent 

variable Venture industry relatedness new reports a coefficient of -0.005 (compared to -0.082 

in the initial M2-3). Likewise, M3-4 reports no significant effect of either independent variable 

on the dependent variable. Independent variable Multiple CVCs reports a coefficient of 0.112 

(compared to 0.126 in the initial M2-4) and independent variable Venture industry relatedness 

reports a coefficient of -0.220 (compared to -0.118 using the initial measure). 

 

In M3-5, both independent variables Multiple CVCs and Venture industry relatedness new have 

no statistically significant effect on the dependent variable stand-alone. For Multiple CVCs, the 

model reports a coefficient of -0.204 (compared to -0.052 in the initial M2-5) and for Venture 

industry relatedness new, the model reports a coefficient of -0.220 (compared to -0.312 in M2-

5). The previous 90 percent significance of the negative effect of venture industry relatedness 

diminishes using the new measure. As with the initial venture industry relatedness measure, 

the interaction term in M3-5 has a statistically significant positive effect on patent applications. 

The interaction term between Multiple CVCs and Venture industry relatedness new reports a 

coefficient of 0.512 with significance at the 1 percent level. Thus, the positive effect of the 

interaction between Multiple CVCs and Venture industry relatedness is even stronger using a 

more fine-grained measure for venture industry relatedness. Calculating the combined effect 

leads to the following value:  

 

 𝑇𝑜𝑡𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑡 = −0.204 ∗ 1 +  −0.220 ∗ 1 + 0.512 = 0.088 (6) 

   

In this case, the offset of the two negative effects is even stronger than in the previous model.   
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6. Discussion and conclusion  

 

This section is dedicated to putting our results into perspective. We start by discussing and 

interpreting our results from the previous chapter. We continue to state what and how we 

contribute to the existing literature and to elaborate on practitioner implications. Further, we 

challenge our research design and hence the results that we obtained while also pointing out 

future research opportunities. We end this chapter with a conclusion that summarizes the 

essential insights of this thesis.   

 

 

6.1. Discussion of results  

 

This thesis set out to explore the relationship between syndicates of multiple CVCs and venture 

innovation performance. We utilize insights from the literature on VC, CVC and SA to improve 

our understanding of this overlooked phenomenon. Our research has two main objectives: 

Answering the question whether multiple CVCs lead to superior innovative performance of 

new ventures and identifying whether industry relatedness with the venture plays a role. We 

find that multiple CVCs do enhance venture innovation, but only given industry relatedness 

with one or more CVCs from the syndicate. Our results, therefore, show an interesting and 

complex relationship between new ventures and their corporate investors, where both multiple 

CVCs and industry relatedness with the venture are important mechanisms. In the following, 

we discuss the possible explanations for and implications of these dynamics.  

 

Research question 1: Does the syndication of multiple corporate venture capital investors 

affect venture innovative performance? 

The first part of our analysis reveals that ventures receiving funding from one or more CVCs 

are not more innovative than ventures receiving funding from syndicates consisting of non-

CVC investor types. This goes against our expectation because the existing literature mostly 

finds superior innovation performance on the part of the venture as soon as one CVC is 

included in the syndicate (Alvarez‐Garrido and Dushnitsky, 2016; Chemmanur et al., 2014; 

Kim and Park, 2017). Consequently, our analysis does not confirm such previous research 

findings. 
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However, other research offers an explanation for the results. The general question whether 

investors actually have the ability to nurture new ventures’ innovations (treatment) or whether 

they have a superior ability to select already innovative ventures (selection) is a common 

discussion in the broader VC literature (Hirukawa and Ueda, 2011; Lerner and Kortum, 2001; 

Nahata, 2008; Sørensen, 2007). Previous research has particularly questioned the ability of 

CVCs to better nurture new ventures’ innovativeness compared to IVCs. Researchers in favor 

of the selection hypothesis suggest that CVCs tend to select ventures that already exhibit strong 

innovative capabilities rather than nurture them to become more innovative (Pahnke et al., 

2015; Park and Steensma, 2013). The fact that our results change from displaying a strongly 

positive relationship between multiple CVCs and venture innovative performance to a negative 

one once control variables are added points us towards the same logic. It appears that the higher 

a venture’s innovative capabilities already are, the more likely a CVC is and multiple CVCs 

are to invest. Further, we find no evidence that funding from multiple CVCs leads to a higher 

patent output than funding from one CVC. Therefore, the number of CVCs funding the venture 

does not have an effect. Similar to Park and Steensma (2013), we can associate a greater 

amount of raised capital, a later funding round and a higher number of pre-funding patent 

applications with ventures receiving funding from CVCs as compared to those receiving 

funding from non-CVCs. This suggests that the selection effect dominates the treatment effect.  

 

As outlined in the conceptual development however, it is not only relevant to explore whether 

syndication of multiple CVCs leads to superior venture innovative performance but also under 

what circumstances. Our second research question addresses one underlying mechanism of 

multiple CVC syndication worth investigating. 

 

Research question 2: How does venture industry relatedness affect venture innovative 

performance in the context of multiple CVC syndication? 

The second part of our analysis shows that the relationship between the presence of multiple 

CVCs and venture innovative performance is different when industry relatedness with the 

venture is given compared to when it is not. In order to explain why the effect is different when 

both mechanisms are present simultaneously, we will first look at each individual mechanism 

in the absence of the other. Therefore, the sub-questions we strive to answer are the following: 
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Why do multiple CVCs that are unrelated to the venture not lead to enhanced performance? 

Why does industry relatedness with a single CVC investor deteriorate performance? Why does 

the simultaneous presence of both increase performance? These questions will be discussed 

subsequently:  

 

First, isolating the effect of multiple CVCs from venture industry relatedness shows that there 

is no overall difference in terms of innovative performance between ventures receiving 

investments from multiple CVCs investors and a single CVC investor. In our theoretical 

conceptualization, we associate any industry overlap with the existence of useful resources that 

can enhance the venture’s innovativeness. The absence of industry relatedness, therefore, 

represents a lack of useful resources. Furthermore, we associate multiple CVCs with increased 

coordination cost. On the one hand, where there is not industry relatedness, it appears that when 

the venture deals with more than one corporate investor, greater coordination efforts inhibit a 

potential increase in venture performance. This is in line with the alliance literature that states 

that industry dissimilarity increases coordination efforts and thus costs (Das and Teng, 2000b). 

On the other hand, the lack of useful resources as a result of no industry overlap might inhibit 

the enhancement of the venture’s innovativeness. 

 

Second, weaker innovative performance of ventures that receive funding from a single CVC 

with an industry overlap appears to be in line with the paradox of CVC, as posited by 

Dushnitsky and Shaver (2009). They state that in a relationship between one CVC and a 

venture, industry similarity increases the threat of misappropriation as a same-industry CVC 

has a greater inclination to engage in opportunistic behavior. This inhibits such a relationship 

from materializing. Yet, our results indicate that the industry overlap and thus increased threat 

of misappropriation actually worsens innovative performance once the relationship has formed. 

Therefore, our results show that the increased risk of misappropriation not only prohibits the 

formation of relationships but also negatively impacts innovation performance post-formation. 

This implies that the corporate investor either engages in opportunistic behavior to 

misappropriate the venture’s knowledge or that the fear of misappropriation on the part of the 

venture inhibits it to engage with the corporate investor. The latter obstructs the access to the 

resources the corporate parent can provide. This is in line with Maula et al.’s (2009) finding. 

The threat of misappropriation can induce new ventures to introduce barriers to protect their 
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intellectual property. This, in turn, inhibits knowledge exchange which is necessary for the 

venture to benefit from the resources of the corporate parent. Therefore, even though an 

industry overlap is associated with the reception of valuable resources that foster innovation, 

the costs emerging as a consequence of the threat of misappropriation seem to outweigh the 

benefits of access to resources.   

 

Third, the joint presence of multiple CVCs and venture industry relatedness has a positive 

effect on venture innovative performance. The non-beneficial or even negative effects of the 

two individual effects in the absence of the other are offset when combined. We provide two 

possible yet somewhat conflicting explanations for this interesting finding, which we call 

“resource pooling” and “watch dog scenario”.  

 

Resource pooling addresses the importance of resource usefulness. It seems that the reception 

of useful resources as a result of industry relatedness that fosters the innovative performance 

offsets heightened coordination and misappropriation concerns that come with multiple 

corporate investors. The resource aggregation of multiple CVCs can either result in a more 

diverse pool of resources (not all CVCs are related to the venture) or in a larger pool of similar 

or the same resources (all CVCs are related to the venture and each other). The former would 

imply complementary resources whereas the latter would imply related resources (Maula et al., 

2009). Complementary resources, in turn, imply that the resources provided by each 

participating CVC are more useful jointly than separately. This is because CVCs from different 

backgrounds are expectedly able to provide different resources to the venture that can be 

combined to enhance the ventures’ innovative performance, as indicated by SA research (Das 

and Teng, 1998). However, related resources risk becoming redundant when they are too 

similar (Das and Teng, 2000b), which inhibits the unfolding of the benefits associated with 

industry relatedness. At this point, we cannot determine whether the resources that are “brought 

to the table” are complementary or related, yet it becomes apparent that relatedness is better 

than no relatedness in terms of fostering innovative performance. The presence of industry 

relatedness seems to ensure that the resources provided by the corporations are useful to the 

venture. 
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The watch dog scenario addresses costs associated with misappropriation that arise due to 

industry relatedness. The presence of multiple CVCs seems to offset such costs. If the syndicate 

exhibits both multiple CVC and venture industry relatedness, it implies that at least one CVC 

from the syndicate is related to the venture. Building on previous arguments, we assume this 

CVC is more inclined and also more able to misappropriate the venture’s knowledge 

(Dushnitsky and Shaver, 2009). Therefore, it appears that the other CVC(s) can function as a 

“third-party chaperone” of some kind, as proposed by Hallen et al. (2013). The explanation is 

quite intuitive: If there is at least one CVC in the syndicate that has the tendency and ability to 

misappropriate, it is against the interests of the other CVC(s) who have their own unique 

strategic objectives (Masulis and Nahata, 2011). Those CVCs, therefore, have an interest to 

make sure that no other CVC profits more from the innovation than they do; they take on the 

role of a “watch dog”. Wright and Lockett (2003) already posit that non-legal sanctions such 

as reputation effects might work more effectively in inducing cooperative and mitigating 

opportunistic behavior. Our finding seems to suggest just that. A related CVC is more inclined 

to misappropriate when “nobody is watching”, thus when misbehaving will not jeopardize their 

future business opportunities. This is why we refer to this as the watch dog scenario.  

 

However, this argument is undermined because in a syndicate without other CVCs watching 

there are usually other investor types that could also take on the role of a watch dog, especially 

prominent IVCs (Hallen et al., 2013). Yet, arguably CVCs are more prone to engage in 

monitoring behavior. It is especially plausible that the parent corporations are industry peers in 

the case of an industry overlap between co-invested CVCs, i.e., when one or more CVCs are 

related to the venture and thus also to each other. The gain of one CVC through 

misappropriation or opportunistic behavior could be at a direct cost to the other. Consequently, 

CVCs would be more inclined to monitor other CVCs to ensure they do not misappropriate 

knowledge from the venture or behave opportunistically. Additionally, if industry relatedness 

is associated with a greater inclination and ability to misappropriate, it might also be associated 

with a greater capability of detecting opportunistic behavior compared to other investor types.  

 

Both “resource pooling” and “watch dog scenario” are dependent on the relatedness between 

the CVCs in a syndicate. Whilst resource pooling benefits from diversity among CVC 

investors, the watch dog scenario benefits from their similarity. We conclude that multiple 
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CVC and venture industry relatedness are very different yet complementary mechanisms that 

can be employed to enhance the creation of innovative output on the part of a new venture. 

Overall our findings show that the phenomenon of multiple CVCs has the potential to increase 

venture innovative performance, if employed in conjunction with industry relatedness. 

Therefore, we show that it is relevant to account for different CVC syndicate constellations. 

Moreover, it is important to unfold the key mechanisms that drive venture success in a multiple 

CVC context. We only scratched the surface of an interesting and complex interplay of the two 

mechanisms, which offers potential for future research.  

 

 

6.2. Contribution  

 

This thesis shows that syndication of multiple CVCs is an overlooked yet regularly occurring 

phenomenon that is worth paying attention to and exploring further. Given the nascent nature 

of research on syndication of multiple CVCs and its underlying mechanisms, this thesis 

represents an early attempt to determine its overall performance implications and what such 

performance depends on. It makes six main contributions. 

 

First, in a broader context, our thesis contributes to the entrepreneurial finance, strategy and 

innovation literature. It highlights the importance of the ongoing conversation in the 

entrepreneurial finance literature regarding the distinctiveness and consequences of different 

investor types. Recent research has focused on the incentives and capabilities of different types 

of investors and their impacts on innovation rates (e.g., Alvarez‐Garrido and Dushnitsky, 2016; 

Kim and Park, 2017; Pahnke et al., 2015). We complement this research by showing that the 

benefits associated with a specific type of investor may only unfold under the right 

circumstances. The incentives and capabilities of CVC investors to enhance a ventures’ 

innovativeness appear to depend on both their relatedness to the venture as well as the 

composition of the syndicate (e.g., presences of other CVC investors). 

 

Second, we contribute more specifically to the CVC literature and its more recent focus on the 

underlying mechanisms of a CVC’s impact on venture performance by uncovering that 

syndication of multiple CVCs is a vastly ignored phenomenon in the existing body of literature. 
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Rather than treating all syndicates involving CVCs the same, we call attention to the 

heterogeneity of such syndicates in terms of different types of VC investors involved. Our 

findings illustrate that when CVCs invest in new ventures with other CVCs, it results in unique 

mechanisms that determine the innovative performance of the new venture. Therefore, we offer 

a more nuanced understanding of how syndicates involving CVC investors affect a new 

venture’s innovative performance. 

 

Third, we address the critical entrepreneurial activity of resource aggregation. While previous 

research highlights when ventures obtain resources from CVCs versus IVCs (Dushnitsky and 

Shaver, 2009), our findings highlight the importance of resource usefulness as a condition for 

a venture to benefit from CVC investment. However, we show that the benefits of useful CVC 

resources only cause an overall positive effect if other mechanisms (e.g., other CVC investors) 

create the right environment for it to occur. 

 

Fourth, we address the continuous challenge in the VC literature to disentangle treatment from 

selection effects associated with VC investor types (Hirukawa and Ueda, 2011; Lerner and 

Kortum, 2001; Nahata, 2008; Sørensen, 2007). In a CVC-specific context, evidence for the 

dominance of both treatment and selection in comparison to other types of VC has been found  

(e.g., Chemmanur et al., 2014; Pahnke et al., 2015). Our findings indicate a dominance of 

selection effects for CVC investments in general as well as in different syndicate constellations 

(i.e., one CVC and multiple CVCs). This highlights the relevance to pursue analyzing the 

effects of treatment and selection in academia. 

 

Finally, our thesis bears interesting implications for entrepreneurs and managers. In the context 

of increasing CVC activity and consequently an increase in CVC syndication, an improved 

understanding of the most beneficial syndicate compositions should enable entrepreneurs to 

make more informed decisions about whom to accept funding from. In light of the pronounced 

impact CVC investors can have individually and jointly as part of a syndicate, entrepreneurs 

operating new ventures would benefit from an enhanced understanding of what mechanisms 

affect the benefits and costs associated with this particular type of VC and how these 

mechanisms unfold. More precisely, our research suggests that a specific syndicate 

constellation increases the benefits and minimizes the costs for new ventures. Specifically, 
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when a venture is considering to accept funding from a corporate investor, it might be 

beneficial to ensure that there are multiple CVCs in the syndicate. When the venture further 

ensures that at least one CVC is related to its own industry, the benefits are expected to be 

maximized.  

 

 

6.3. Limitations and future research opportunities 

 

Our study is subject to several limitations that may have an impact on the validity of our results, 

but that also offer opportunities for further testing and research.  

 

First of all, our study examines only two mechanisms influencing the dynamics of CVC 

syndication and their performance implications. We believe our findings open up multiple 

avenues for future research exploring additional mechanisms that determine the impact of 

multiple CVC syndication on the innovative performance of new ventures. Furthermore, we 

relied on secondary data in our analysis, which limits the set of variables that can be studied, 

the degree of detail and the nature of measures that can be utilized. As a complement to our 

findings, survey-based primary research or in-depth qualitative studies might help to better 

understand the dynamics of multiple CVC syndication. Different observable factors might 

influence the behavior between co-invested CVCs.  

 

Another limitation is that we did not distinguish between varying degrees of industry 

relatedness, which does not allow us to differentiate between potentially complementary or 

related resources. Yet, existing research suggests that the degree of relatedness can actually 

play an important role in terms of impacting performance (Maula et al., 2009). It would be 

interesting to find out whether the relationship between multiple CVCs and venture innovative 

performance is different depending on the degree of relatedness. Additionally, future research 

could examine whether the relatedness between corporate parents shows a significant effect. 

In line with this, we could have expanded on the resource-based view and research on SAs to 

base our conceptual development, especially for discussing the recombination of 

complementary resources. Uncovering intra-industry and inter-industry relatedness dynamics 

between corporate investors and new ventures promises to be a fruitful area of research. This 
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would furthermore increase the understanding of the two explanations “resource pooling” and 

“watch dog scenario” that we offered. It would be interesting to test the validity of our two 

explanations and further assess the influence of different degrees of relatedness. 

 

Also, our way of measuring industry relatedness by matching SIC codes of the ventures and 

the primary codes of the corporate parents entails certain flaws. Masulis and Nahata (2009) 

point out that although measures based on SIC code similarity are commonly used in existing 

literature when examining product market competition, SAs and knowledge transfer between 

companies, it only provides a relatively broad description of two companies’ relatedness. In 

addition, the usage of a single SIC code can be misrepresenting for diversified corporations as 

these corporations have a wide array of business operations classified by a variety of SIC codes. 

A case in point is General Electric Company (GE). The corporation is listed within the SIC 

code category “Nonclassifiable Establishments” which matches with none of the ventures in 

our dataset. Consequently, GE never exhibits any industry relatedness with the ventures, even 

though it is highly likely that there is an overlap of knowledge and resources. As a potential 

fix, several SIC codes per company could be applied in the dataset. However, this would 

introduce a certain degree of subjectivity and complexity to the dataset because the lines 

between industries are blurry at times and there is no single reliable data source.  

As a complement to SIC code based relatedness measures, patent portfolios have previously 

been used as an indicator of the underlying knowledge embedded in companies (Stuart, 2000). 

Such measures more specifically capture technological relatedness between companies. 

However, given that less than 20 percent of CVC financed ventures in our dataset had filed 

patents before receiving CVC funding, we were unable to use such measures. Also, young 

ventures are unlikely to demonstrate a significant patent portfolio already. 

 

It is necessary to point out that our dataset only contains U.S. ventures. Researchers have shown 

in a VC as well as CVC context that findings based on U.S. data are not always directly 

transferable to other geographic regions (Colombo and Shafi, 2016; Manigart et al., 2006). 

Hence, future work could test whether these results hold up when using data from other 

geographic regions. Moreover, we limited the sample in our study to new ventures that operate 

in the life science and ICT sectors, in order to capture those industries that are associated with 

high R&D intensity and patenting activity. Although this is common practice when studying 
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new venture funding (Alvarez‐Garrido and Dushnitsky, 2016; Paik and Woo, 2017), it might 

limit the transferability and generalizability of our results. Moreover, within these sectors, we 

further limited the number of industries by hand-selecting 14 industry codes. It would be 

interesting to replicate our findings for other industries or to generalize them across industries.  

 

Using patent data to measure innovativeness is also subject to certain limitations. Even though 

it has been frequently used by previous researchers (e.g., Alvarez‐Garrido and Dushnitsky, 

2016; Kim and Park, 2017; Park and Steensma, 2013), it is an imperfect measure to capture 

innovativeness. Not all innovations are patented, and some technologies are not patentable at 

all (e.g., software which is typically copyright protected). Furthermore, different industries 

have different innovation propensity and duration (Chemmanur et al., 2014). We considered 

this by limiting our analysis to the ICT and life science industry. However, in some contexts, 

young new ventures might refrain from patenting for competitive reasons. Consequently, fewer 

patents generated by a new venture are not necessarily a reflection of it being less innovative. 

 

Also, we cannot with absolute certainty rule out that the patent data we used are subject to a 

truncation bias, which patent data inherently is (Lerner and Seru, 2017). Patent applications 

near the end of the database must be controlled for the fact that they are publicly released by 

the U.S. Patent Office and thus added to the database only after the grant date. The time 

between the application and grant date is usually two years. This means that towards the last 

year of the dataset, patent counts might appear too low compared to levels in previous years. 

However, we mitigate the severity of this bias by only including patent applications until 2005. 

Given that the patent dataset includes patent applications until 2007, we grant a two-year buffer 

for patent applications from 2005 to be publicly released and registered in the database 

retrospectively. Truncation bias also applies to our count of patent forward citations because 

patents could continue to receive citations after 2005 (the final year of our sample). Lerner and 

Seru (2017) argue it may take a decade or longer after a patents’ filing before its influence can 

indeed be assessed. To circumvent this bias we could have, for instance, adjusted the number 

of patent citations by using a weighting factor which estimates the shape of the citation-lag 

distribution (Hsu et al., 2014). 
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Furthermore, the usage of the TO database does not come without limitations. First of all, the 

database does not take into account that not all investors stay in the syndicate until the last 

round. Yet, investors sometimes liquidate their shares in a venture and leave the syndicate 

before the final round. This implies that, in some cases, the cumulated number of active CVCs 

that we computed might be inaccurate. Including the liquidation of shares in the dataset would 

potentially have reduced the cumulated number of observations measured by the variable 

Multiple CVCs. Also, in some cases not all financing rounds a new venture goes through are 

disclosed to the public. Even if the presence of a funding round is disclosed other relevant 

details may not. These include total equity invested, equity invested per investor and the 

valuation of the venture at which the investors invested. Where there is missing information, 

the TO database provides equity estimates to address this limitation by equally distributing the 

total disclosed investment amount among the number of investors. This affects our control 

variables Raised capital and CVC equity share and more precise data might have changed their 

impact in our models.  

 

While our sample is reasonably large, it is somewhat dated due to limitations in data 

availability. It is questionable whether it is still representative of today’s CVC engagement in 

new ventures. CVC activity has historically occurred in different waves, each with distinct 

investment patterns (Dushnitsky, 2012). Given the continuous structural changes and dynamic 

environment of CVCs, it cannot be expected to stand still but must be considered as a moving 

target. The majority of the time frame we analyze is during the third wave of CVC which took 

place in the 1990s until the burst of the dot-com bubble. After that, many corporations 

terminated their venturing activities (Dushnitsky, 2012). The current fourth wave of CVC is to 

some extent structurally different from the previous wave, as an increasing share of 

corporations sees CVC as a part of their innovation strategy. Further, CVC programs have 

proven to be more long-lasting compared to the previous wave. It is expected that this greater 

stability of current CVC programs can mitigate prior internal and external challenges 

(Dushnitsky, 2012). However, beyond these developments, the current wave of CVC is still 

comparable to the previous one. CVC programs are set up in the same ways and show similar 

investment patterns. We are therefore confident that our general findings are transferable to the 

present which is confirmed by other recent research analyzing data from a similar time-frame 

(Chemmanur et al., 2014; Pahnke et al., 2015).  
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Using the Compustat database to access general and financial data on the corporate parents 

also does not come without limitations. First of all, Compustat only contains data on 

corporations that are publicly listed. Including CVCs of non-listed firms would have led to an 

increase in both ventures who received funding from one CVC and ventures who received 

funding from multiple CVCs. To construct a more comprehensive dataset, an additional manual 

search and hand-matching of financial data of the corporate parents could have been conducted. 

Although there is no direct indication that CVCs of non-public corporate parents have a 

different effect on venture performance, we cannot rule out the possibility. Furthermore, even 

though we focused on using publicly traded firms, we were still confronted with missing values 

in the Compustat database. When dealing with such missing values, we decided to use the 

CAGR for estimation. This however not without flaws. The CAGR assumes a smoothed 

growth rate over a certain period and ignores volatility. This is especially problematic in cases 

where the financial data was only given for a short period of time (Brealey et al., 2011). Again, 

a manual search to hand-match financial data of the corporate parents could have led to a more 

accurate dataset. 

 

Lastly, even though we have tried our best to select a meaningful set of controls in order to 

help focus on the variables of interest, there remains a possibility that some important variables 

that would have altered our result have been missed.  

 

 

6.4. Conclusion  

 

This thesis set out to explore the potential performance implications of multiple CVCs as part 

of the same investment syndicate. The phenomenon has so far been largely ignored by existing 

literature, which assumes CVC singularity. This constitutes a research gap. We draw on the 

VC and CVC literature, as well as relevant aspects from the SA literature as a foundation of 

our conceptual development and derivation of research questions. This thesis offers an early 

attempt to fill the identified research gap by exploring whether the syndication of multiple 

CVCs affects venture innovative performance and whether industry relatedness with the 

ventures plays a role. 



Discussion and conclusion 

 

97 

  

Our study has two main findings: First, syndicates of multiple CVCs do not appear to have an 

overall impact on innovation performance. It seems that inherently more innovative ventures 

are more likely to attract CVC investors. We view this as an indication for the presence of a 

selection bias. Second, we uncover that multiple CVCs enhance venture innovative 

performance, if industry relatedness between the venture and at least one of the invested CVCs 

given. 

 

We offer two conceptual explanations for our second finding, namely “resource pooling” and 

the “watch dog scenario”. The former posits that the combination of resources from different 

CVCs is beneficial for innovative performance, while the latter suggests that multiple CVCs in 

the same syndicate prevent each other from behaving opportunistically. Both are dependent on 

the relatedness between the CVCs in a syndicate. Whilst resource pooling benefits from 

diversity among CVC investors, the watch dog scenario benefits from their similarity. Further 

research is needed in order to test and confirm our conceptual explanations. 

  

All in all, we conclude that it is relevant to account for different CVC syndicate constellations. 

As this thesis reveals, multiple CVCs and venture industry relatedness are very different yet 

complementary mechanisms that can be employed to enhance the creation of innovative output 

of new ventures. We contribute to the existing entrepreneurial finance as well as strategy and 

innovation literature by shedding light on this overlooked phenomenon. In addition, we also 

offer valuable insights for entrepreneurs by enhancing the understanding of the most beneficial 

syndication compositions, as well as aiding them to make more informed decisions about 

whom to accept funding from. Yet, we only scratched the surface of an interesting and complex 

interplay of two mechanisms, which offers potential for future research. 
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Figure A1: Graphical representation of data processing 
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Table A1: Number of patent applications per SIC code and Category   

   Venture category   

SIC Description 1 2 3 Total 

283 Drugs and pharmaceutical preparations 2,620 756 199 3,575 
  16% 21% 14% 17% 

366 Communications Equipment  1,002 271 138 1,411 
  6% 7% 10% 7% 

367 Electronic components and accessories 2,364 601 192 3,157 
  15% 16% 14% 15% 

369 Miscellaneous electrical machinery and equipment 216 39 6 261 
  1% 1% 0% 1% 

382 Laboratory apparatus and instruments 1,035 134 65 1,234 
  6% 4% 5% 6% 

384 Surgical and medical instruments 3,468 508 143 4,119 
  22% 14% 10% 20% 

481 Telephone Communications  249 99 18 366 
  2% 3% 1% 2% 

483 Radio and television broadcasting stations 28 4 0 32 
  0% 0% 0% 0% 

484 Cable and other pay television services 7 0 0 7 
  0% 0% 0% 0% 

489 Communication services 159 31 17 207 
  1% 1% 1% 1% 

679 Investing  78 19 15 112 
  0% 1% 1% 1% 

737 Computer programming and data processing  3,701 1,004 575 5,280 
  23% 27% 41% 25% 

738 Business services 149 22 6 177 
  1% 1% 0% 1% 

873 Research, development and testing services 905 173 19 1,097 

    6% 5% 1% 5% 

Total   15,981 3,661 1,393 21,035 

First row has frequencies and second row has column percentages     
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Table A2 : Overview of SIC code descriptions and examples 

 

SIC Description Venture examples CVC examples 

283 Drugs and pharmaceutical preparations Cytogen Corp. 
Icagen Inc. 

Merck & Co. 
Novo Nordisk A/S 

357 Computer and office equipment  N/A Dell Inc. 
Xerox Corp. 

366 Communications Equipment  Telebit Corp.  
Telica Inc. 

Alcatel-Lucent 
Ericsson 

367 Electronic components and accessories Canesta Inc. 
Vitelic Corp. 

Intel Corp. 
Kyocera Corp. 

369 Miscellaneous electrical machinery and 
equipment 

Cymbet Corp. 
Slicore Inc. 

Intelligent systems  
corp. 

382 Laboratory apparatus and instruments AirFiber Inc. 
Comverge Inc. 

Affymetrix Inc. 
Agilent Technologies 

384 Surgical and medical instruments Clarient Inc. 
Vascular Architects Inc. 

Boston Scientific Corp., 
Medtronic Inc. 

481 Telephone Communications  Genband Inc. 
Nuera Communications 

AT&T Inc. 
Deutsche Telekom 

483 Radio and television broadcasting 
stations 

AgentArts Inc. 
Worldspace Inc. 

Entercom Corp.  
Viacom Inc. 

484 Cable and other pay television services Continental Cablevision 
Gemstar International 

Comcast Corp. 
Time Warner Inc. 

489 Communication services Air2Web Inc. 
InterCall Inc. 

350Networks Inc. 
Cynergy Corp. 

679 Investing  Newco 
Synecor LLC 

Amisk Inc. 
GSV Capital Corp. 

737 Computer programming and data 
processing  

Good Technology Corp. 
Verisign Inc. 

Microsoft Corp. 
SAP AG 

738 Business services Buildnet Inc. 
PointCast Inc. 

Burns Intl Services 
Meckerlmedia Corp. 

873 Research, development and testing 
services 

Bioheart Inc. 
Perlegen Sciences Inc. 

Quintiles Transnational 
Corp. 

999 Nonclassifiable establishments* N/A General Electric Co.  
Siemens AG 

* Usually highly diversified firms such as General Electric 
Source: North American Industry Classification System Association 

 

 

 

 

 


