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ABSTRACT 

When do Interorganizational Relationships Work? 

Umit Ozmel Yavuz 

This dissertation analyzes under what conditions interorganizational relationships are 

beneficial and under what conditions they might negatively affect an organizations' 

strategies and performance. The first chapter investigates how third party ties, i.e., the 

relationships that focal organization's partner has, might affect the focal organization's 

performance. In this chapter, I provide a formal theory and empirical evidence to show 

that if i) there is a conflict of interest between the focal organization and third party 

organization, and ii) third party is more important than the focal organization for the 

survival of focal organization's partner; the focal organization's partner acts in line with 

third party' goals, rather than those of focal organization, decreasing the focal 

organization's performance. I provide evidence for my theory using the relationships 

between young organizations and VC firms endorsing them. The second chapter analyzes 

how the impact of status, i.e., deference given to an organization in networks of 

interorganizatinal relationships, varies with different dimensions of uncertainty in 

determining an organization's performance. Using an empirical context of the VC capital 

syndicate networks and VC investments, I show that status is more important especially 

when an organization faces high firm-specific uncertainty. The third chapter analyzes the 

relationship between formal and informal contracting mechanisms in alliance contracts. 

In particular, this chapter suggests that formal and informal contracts act as substitutes to 

the extent that they both mitigate opportunistic tendencies of partners. 
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Chapter 1: 

Transferred Conflict of Interest 

Abstract 

In this paper, I provide a theory and empirical evidence for the mechanism through which 

third party ties generate conflict of interest in inter-organizational relationships. I argue 

that third parties generate conflict of interest when two conditions are simultaneously 

satisfied: The focal organization's partner should be affiliated with other organizations, 

i.e., third parties, whose goals are not in line with those of the focal organization, and the 

third parties should be relatively more important than the focal organization for the 

partner's survival. In that case, the partner tends to pursue the interest of the third parties 

rather than the focal organization, decreasing the focal organization's performance. In 

other words, the conflict of interest originated between the focal organization and the 

third parties is transferred -i.e., reflected- to the relationship between the focal 

organization and its partner. As a result, I call the conflict of interest generated through 

this mechanism "the transferred conflict of interest." I also argue that the focal 

organization's performance might be more negatively affected by the transferred conflict 

of interest when it is more vulnerable. I test my hypotheses by analyzing the relationships 

among biotech startup companies and venture capital firms. Given that corporate VCs 

have strong interorganizational affiliations to their parents, they may lead to high levels 

of transferred conflict of interest. I find that biotech startup companies that are financed 

by corporate VCs, in comparison to other types of VCs, have lower hazards of IPO and 

are less capable of filing for new patents in the future. The negative effect is stronger 

when CVCs' parents operate in the same industry with the startup and when the startup is 
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in earlier stages, i.e., when it is more vulnerable. I find supporting evidence in another 

context as well. Startups that are more inferior to the other companies in VC firms' 

portfolio in terms of alliance activity and innovative capability face higher levels of 

transferred conflict of interest, decreasing their performance. The results are robust to 

using alternative measures of transferred conflict of interest and controlling for a possible 

endogeneity in the composition of the VC firms investing in the startup. 
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1. INTRODUCTION 

The strategy and organizational theory literatures investigate the benefits of inter-

organizational ties in detail. Inter-organizational ties facilitate trust (e.g., Granovetter, 

1985; Gulati, 1995; Brass et al., 2004), growth (e.g., Powel et al., 1996; Stuart, 2000), 

learning and innovative capability (e.g., Shan, Walker and Kogut, 1994; Powell et al., 

1996; Stuart, 2000; Gulati, 1998; Hagedoorn and Schakeenrad, 1994). In addition, such 

ties provide certification (e.g., Baum and Oliver, 1991; Podolny, 1993; Stuart et al. 1999), 

and competitive advantage (e.g., Burt 1992; Gulati, 1998; Ingram and Roberts, 2000; 

Stuart, 2000; Gimeno, 2004). 

However, the effects of interorganizational relationships are not uniform (Stuart et 

al. 1999; Burt, 1997; Stuart, 2000; Gulati and Higgins, 2004; Beckman et al., 2004; 

Ozmel, 2007). Furthermore, under certain conditions, some inter-organizational 

relationships might have negative effects on performance due to conflict of interest. For 

example, inter-organizational relationships might result in strong dependency on the 

other firms (e.g., Singh and Mitchell, 1996a, 1996b; Uzzi, 1997; Burt, 1992; Barnett, 

1994; Williamson, 1991a, 1991b) and increase the risk of the leakage of proprietary 

knowledge (e.g., Hamel, 1991; Oxley and Sampson, 2004). In addition, the conflict of 

interest among partners may lead to moral hazard and hold up problems (Grossman and 

Hart, 1986; Hart and Moore, 1990; Williamson, 1981, 1985), which might prevent the 

organization from attaining as much benefit from the interorganizational relationships. 

Therefore, it is imperative to better understand the mechanisms that generate conflict of 
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interest in inter-organizational ties and the impact of the conflict of interest on an 

organization's performance. 

My paper contributes to the organization theory and strategy literatures by 

shedding light on why inter-organizational ties might generate conflict of interest and 

how the conflict of interest affects the performance of the firm. Although the potential 

conflict of interest in inter-organization relations is a very important issue, its sources are 

analyzed mainly by focusing on project characteristics (e.g., Holmstrom, 1982; 

Williamson, 1985; Kogut, 1989; Gulati et al., 1994; Pisano, 1989). However, previous 

literature does not incorporate the conflict of interest generated by the third parties; i.e., 

under what conditions focal organization's partner pursues the goals of its other 

affiliate(s), which are the third parties, rather than the goals of the focal organization. In 

order to have a complete understanding of the mechanisms that generate the conflict of 

interest, we need to consider the impact of the partners' affiliation structures, i.e., the 

third party ties, on the actions of the partners. 

The first theoretical contribution of this paper is to fill this gap by arguing that if 

the focal organization's partner has affiliations to third parties whose goals are not in line 

with those of the focal organization, there might be a conflict of interest between the 

focal organization and its partner. The second theoretical contribution of this paper is to 

describe under what conditions an organization's partner pursues the interest of its other 

affiliates over that of the focal organization. Organizations depend on their affiliates for 

survival and performance (e.g., Aldrich, 1976; Pfeffer and Salancik, 1978; Emerson, 

1962; Cook, 1977; Aldrich and Whetten, 1981). However, some affiliates of the focal 

organization's partner may be more important than the focal organization for the survival 
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and performance of the partner, (e.g., Gulati, 1998; Stuart et. al, 1999; Stuart, 2000). I 

suggest that each economic actor makes a hierarchical ordering of its affiliates in terms of 

the importance of these affiliates for her survival. Focal organization's partner has a 

higher tendency to comply with the expectations of its more important affiliates than 

those of the focal organization in order to maximize her survival chances and 

performance. Therefore, the transferred conflict of interest occurs only when the partner's 

other affiliate, i.e., third pary, is more important for the partner's survival than is the focal 

organization. 

The mechanism is simple; the conflict of interest originated between the focal 

organization and the third party is carried, or transferred, to the relationship between the 

focal organization and its partner when the third party is more important than the focal 

organization for the partner's survival. As a result, the interest of the third party is 

reflected on the partner's behavior and partner acts in line with the third party's interest 

rather than those of the focal organization. I call the conflict of interest generated through 

this mechanism "the transferred conflict of interest." 1 introduce a simple theoretical 

model, which illustrates when the transfer of conflict of interest might exist. Furthermore, 

the model shows that the extent to which transferred conflict of interest affects focal 

organization's performance depends on the relative importance of the partner's affiliate 

for the partner's survival and the vulnerability of the focal organization. 

I also argue that organizations suffer more from the transferred conflict of interest 

when they are more vulnerable and when the third party is highly important for the 

organization's partner (pfeffer and Salancik, 1978). When organizations have fewer slack 

resources they are more vulnerable because such organizations have fewer resources to 
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buffer against the negative effects of organization's environment (Scott, 2003). This 

suggests that such organizations are more negatively affected by the transferred conflict 

of interest. On the other hand, the focal organization's partner internalizes some of the 

negative consequences of its opportunistic behavior because the partner also receives 

payoffs from its relationship with the focal organization. Therefore, when vulnerability 

increases transferred conflict of interest damages the focal organization more only when 

the third party is important enough for the partner's survival, as it is in the contexts I use 

in empirical analyses. 

I test my theory using two different contexts. First, I analyze the inter-

organizational relationships formed among biotech startup companies and different types 

of venture capital firms (VCs) through VC investments in startup companies. This is an 

ideal context to test my theory because there are differences in the levels of transferred 

conflict of interest generated by different types of VCs. This enables me to identify the 

impact of transferred conflict of interest on performance. Corporate venture capital firms 

(CVCs) have strong organizational affiliations to their parent companies; hence the 

survival of CVCs largely depend on their parent organizations (Gompers and Lerner, 

2001). This suggests that when the interest of a CVCs parent organization is not in line 

with that of the CVCs portfolio companies, CVC might have a high tendency to pursue 

the interest of its parent organization rather than that of the portfolio companies. This 

suggests that CVCs, in comparison to other types of VCs, might carry higher levels of 

transferred conflict of interest in their relationships with portfolio companies. 

Supporting my hypotheses, I show that startups that are funded by CVCs have 

lower hazards of IPO and exit than the startups that are funded by other types VCs. I also 
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show that when there is a higher level of transferred conflict of interest, the future 

innovative capability of the startup company decreases. In addition, startup's 

performance decreases especially if the CVC's parent is in the same industry with the 

startup company. This finding is consistent with the transferred conflict of interest being 

more severe when the focal organization and CVC's parent are in the same industry and 

inconsistent with the counter argument that such CVCs may provide better help to their 

portfolio companies because they have better industry expertise. Furthermore, the hazards 

of IPO and exit, as well as the future innovative capability of the biotech companies are 

more negatively affected by the CVC funding if the company is in earlier stages, i.e. if it 

is more vulnerable. 

I also provide evidence for my theory in another context. If the focal company has 

less alliance activity or is less innovative than the other companies in the portfolio of the 

VC firm, it becomes less important for the VC firm's survival. As a result, it is exposed 

to higher levels of transferred conflict of interest because VC firm uses more of its 

limited resources to add value to the other portfolio companies and exerts relatively less 

effort on the focal organization. This decreases the focal organization's hazard of IPO 

and Exit, controlling for the startup's absolute level of alliance activity and patent count. 

The empirical results are robust to using various measures of transferred conflict 

of interest, controlling for the value adding capability of the VCs, the quality of the 

startups, market conditions, and handling possible endogeneity in the composition of the 

VCs investing in a biotech company. 
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2. THEORY AND CONTEXT 

2.1. The Transferred Conflict of Interest in Inter-organizational Ties 

The conflict of interest between an organization and its partner might decrease the 

overall benefit of inter-organizational relationship by introducing moral hazard and hold 

up problems. Therefore, it is very important to fully understand the mechanisms leading 

conflict of interest and related performance implications. Even though the conflict of 

interest in an inter-organizational relationship might be generated through various 

mechanisms, previous literature mainly focuses on the mechanisms pertaining to project 

characteristics or to the immediate interests of the partners forming the relationship 

(Holmstrom, 1982; Williamson, 1981, 1985; Kogut, 1989; Hamel et al., 1989; Gulati et 

al., 1994; Pisano et al., 1988; Pisano, 1989). 

According to the transactional cost theory of the firm, conducting transactions 

with other parties is beneficial only if its cost is less than the cost of handling the 

transaction within the organization (Williamson, 1981, 1985). The theory of the firm 

literature analyzes some of the negative implications of inter-organizational ties by 

showing that inter-organizational relations introduce moral hazard or hold up problems 

(Grossman and Hart, 1986; Hart and Moore, 1990). However, both of the theories above 

investigate the potential moral hazard and hold up problems of inter-organizational 

transactions that are generated by partners without considering the partners' affiliation 

structures. However, third parties might affect partners' decision and create conflict of 

interest. Therefore, ignoring the partners' affiliation structure leaves us with an 

incomplete understanding of the factors leading to conflict of interest in an inter-

organizational relationship. 
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Third parties might affect the behavior of the focal organization's partner towards 

the focal organization. Gulati and Westphal (1999) show that in relationships between 

directors and CEOs, independent directors might act more in line with the interest of their 

other affiliates rather than the interests of CEOs. Supporting this argument, it is shown 

that third party ties might result in distrust between the focal actor and her partner (e.g., 

Burt & Knez, 1995; Burt, 1997; Gulati and Westphal, 1999) due to the possibility that the 

focal actor's partner might pursue the interest of its other affiliate rather than that of the 

focal actor. Similarly, when an advertising agency begins to work with clients having 

competitive overlap, the clients' likelihood of leaving the agency increases due to the 

concerns that the agency might leak information from some clients to the others (Rogan, 

2006). Furthermore, an organization does not want to work with underwriters who also 

work with the organization's rivals because of the fear that such underwriters might leak 

organization's proprietary information to its rivals (Asker and Ljungqvist, 2005). In 

addition, when third parties generate conflict of interest between the focal organization 

and its partner, the partner might exert less effort on the focal organization and more 

effort on the third party. 

In the following section, I provide a theory that describes the mechanism through 

which third party ties lead to conflict of interest and that shows that focal organization's 

performance is negatively affected when third party ties generate conflict of interest. 

The Theory of Transferred Conflict of Interest 

I propose a theory that suggests that third parties generate conflict of interest 

between the focal organization and its partner when two conditions are satisfied at the 

same time. At first, the goals of the focal organization should not be in line with those of 
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the third party. Second, the third party should be relatively more important than the focal 

organization for the survival of the focal organization's partner. I assume that the partner 

pursues the interest of the affiliate on whom its survival depends most. As a result, when 

the two conditions above are satisfied, the focal organization's partner acts in favor of the 

third party to maximize its own survival chances. This suggests that the focal 

organization's partner might act in a way to decrease the focal organization's 

performance. I call the conflict of interest generated through this mechanism "the 

transferred conflict of interest." As a result, organizations that face higher levels of 

transferred conflict of interest might receive lower benefits from inter-organizational 

relationships in comparison to the organizations that face lower levels of transferred 

conflict of interest. 

At this point, it is important to understand that this paper analyzes the 

performance differences on the margin. In other words, I am not interested in the 

performance difference between having interorganizational relationships and not having 

such relationships. Instead, I am interested in the difference between the performance of 

the firms facing a higher transferred conflict of interest and the performance of the firms 

facing lower levels of transferred conflict of interest. 

Economic actors depend on other actors in the environment in order to access the 

resources necessary to survive (e.g., Aldrich, 1976; Pfeffer and Salancik, 1978; Emerson, 

1962; Scott, 2003). Organizations and other economic actors might enter into 

relationships with many other actors. Some affiliates of an economic actor might be more 

important for the actor's survival than its other affiliates. In a relationship between two 

economic actors A and B, if A depends more on B than B depends on A to access the 
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resources necessary for survival, there is a power imbalance between A and B (e.g., 

Emerson, 1962; Cook, 1977). However, A might depend on another affiliate, C, more 

than it depends on B. In that case, A might pursue the interest of C, compromising that of 

B if the interests of B and C are incongruent. 

Above argument suggests that when we investigate the dependence of an 

organization on her affiliate, we need to incorporate the organization's ties to other actors 

in the environment as well. I provide a theory, which enables us to incorporate an 

organization's dependence on all the actors in its environment, rather than its dependence 

on a particular actor, B. I suggest that organization A hierarchically orders its affiliates 

with respect to the level of the A's dependence on her affiliates for survival. The highest-

ranking affiliate in this ordering is the most important one for the actor's survival, and so 

on. Similarly, focal organization's partner ranks the focal organization and partner's other 

affiliates with respect to their importance for the partner's survival. 

Survival chances and performance of an economic actor increase more if the actor 

forms and maintains ties to the affiliates that are more important for her survival (e.g., 

Gulati, 1995; 1998; Stuart et al., 1999; Stuart, 2000). Furthermore, the negative impact of 

the dissolution of an affiliation increases as the importance of the affiliate for the 

economic actor's survival increases (e.g., Singh and Mitchell, 1996; Uzzi, 1997). This 

suggests that the survival chance of an economic actor decreases more if she loses an 

affiliate to whom her survival depends on more. Hence, an economic actor primarily 

wants to maintain her relationships with the affiliates that are more important for her 

survival. 
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Above arguments suggest that when the interests of the focal organization and 

those of the third party are conflicting, the partner pursues the interest of the party that 

ranks higher in this hierarchical ordering: In other words, if the third party is more 

important than the focal organization for the partner' survival, the partner tends to act in 

favor of the third party, rather than the focal organization. This generates a conflict of 

interest between the focal organization and the partner. This means that the conflict of 

interest between the focal organization and the third party is carried to, or transferred to, 

the relationship between the focal organization and its partner. Hence, I call the conflict 

of interest generated through this mechanism "transferred conflict of interest". 

Above argument suggests that as the relative importance of the third party for 

partner's survival increases, the partner has more incentives to pursue the interests of the 

third party, rather than the focal organization. This leads to higher levels of transferred 

conflict of interest and decreases the performance of the focal organization even further: 

Hypothesis 1: As the relative importance of the partner's affiliate increases, the 

level of transferred conflict of interest increases, decreasing the focal organization's 

performance. 

In equilibrium, an organization might still enter into a relationship that contains a 

transferred conflict of interest especially when there are limited opportunities to form 

relationships to the other organizations that will not generate transferred conflict of 

interest. In addition, at the time the relationship is formed, the focal organization may not 

be fully aware of the importance of the third parties for its partner's survival. In other 

words, the focal organization's information set might be limited. I show that if an 
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organization's partner carries a transferred conflict of interest, the organization's survival 

chances and performance might be negatively affected. 

When Does the Transferred Conflict of Interest Hurt Firm Performance 

More? 

Organizations in earlier stages are more vulnerable because such organizations 

have fewer slack resources. Therefore, they have higher difficulty replacing the resources 

and assets that were lost due to transferred conflict of interest. Hence, the extent of the 

danger posed by the transferred conflict of interest is higher when the focal organization 

has less protection, i.e., when the organization is more vulnerable. 

In technology intensive industries, products can be quite complicated (e.g., Powel 

et al., 1996; Stuart and Podolny, 1995, 1996). Therefore, there can be a substantial 

amount of grace period between the time an organization starts developing a product and 

the time it applies for a patent. In addition, in earlier stages there is very high uncertainty 

regarding the quality and future prospects of the organizations' products. Due to high 

uncertainty, early stage organizations have less capability to access external funding 

(Gompers and Lerner, 1999). This suggests that early stage organizations have fewer 

slack resources than organizations whose products are in more advanced stages. Hence, 

early stage organizations might have quite limited resources to buffer against the negative 

impacts of environmental conditions (Scott, 2003). For example, when an early stage 

organization loses some of its assets due to conflict of interest, it might have high 

difficulty to replace these lost resources. Therefore, early stage organizations are more 

vulnerable to transferred conflict of interest. 
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In addition, since early stage organizations have limited capabilities to access 

external funding, they might have less bargaining power against their partners when 

negotiating the terms of the partnerships. Hence, early stage organizations might give 

more rights to their partners to access their proprietary knowledge. This might make early 

stage organizations' intellectual property relatively less protected in comparison to that of 

the organizations in later stages. 

Hypothesis 2: Transferred conflict of interest more negatively affects the 

organization's performance if the organization is more vulnerable, e.g., if it is in early 

stage. 

2.2. Model 

A simple model is helpful to illustrate how the transferred conflict of interest 

works. Assume that two organizations, the focal organization and its partner, come 

together to form an inter-organizational relationship. For example they might form an 

alliance to work on a particular project. I assume that each organization wants to 

maximize its individual payoff. Both organizations exert effort and contribute to their 

joint project. In addition to the payoff from the joint project, partner also receives benefit 

from the payoff to the third party, B. Therefore, partner cares about the payoff to the third 

party as well. 

As the focal organization and its partner exerts more effort on the joint project, 

they achieve higher performance, or payoff, from their joint project. Therefore, the payoff 

to the project by exerting a particular level of effort is shown as e: the effort level of the 

focal organization is ei and the effort level of its partner in contributing to their joint 

project is &2-
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On the other hand, exerting effort is costly because partners spend valuable 

resources such as work hours and money. For example, in an R&D alliance the scientists 

of alliance partners spend several hours on laboratories and executives spend time and 

money developing strategies. I assume that the cost of any type of effort e for both 

partners is e2, which is an increasing and convex function. Note that having a convex cost 

function guarantees the existence of an optimal effort level. Furthermore, the focal 

organization's share from the profit of the joint project is defined as (1-P), and the share 

of firm's partner is defined as p. 

Since the focal organization's partner wants to maximize its own payoff, as it 

receives higher benefit from the payoffs to the third party, it cares more about the payoff 

to the third party. Therefore, focal organization's partner makes a hierarchical ordering of 

its affiliates based on the importance of these affiliates for the partner's survival. Based 

on this proposition, I assume that the focal organization's partner hierarchically orders 

the focal organization and the third party, B, with respect to these organizations' 

importance for the partner's survival. Based on this, let's define "the relative importance 

of the affiliate B for partner's survival" as: 

f = The importance of the partner's affiliate B for partner's survival-The 

importance of the focal organization for partner's survival. 

When f is positive, third party is relatively more important than the focal 

organization for the partner's survival. In that case, when the goals of the third party are 

not in line with those of the focal organization, the focal organization's partner exerts a 

different type of effort, e3, to act in favor of the third party, rather than the focal 
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organization. The level of e3 shows the level of transferred conflict of interest; as e3 

increases the payoff to the focal organization decreases. 

In addition, the parameter k measures the vulnerability of the focal organization. 

As k increases, the focal organization has fewer slack resources and it has less bargaining 

power in determining the terms of the relationship with its partner. Hence, as k increases 

the focal organization becomes more vulnerable. 

Using the notation above, we can write the objective functions, i.e., the payoff 

functions, of each of the joint project, focal organization and its partner and that of the 

third party, firm B, as below: 

Payoff to the Project = ei+e2-ke3. 

Payoff to the Focal organization = (1-P) (ei+e2-ke3) - e\2 

Payoff to the Focal organization's Partner = P(ei+e2-ke3) -e22-e32 + fe3 

Payoff to Firm B, the third party = e3 

We can solve the optimization problems to find the optimal effort levels of the 

focal organization and its partner. The optimization problem of the focal organization is 

simple because there is no transferred conflict of interest pertaining to it. From the first 

order condition, focal organization's optimal effort level, ei*, is: 

The focal organization's partner, on the other hand, decides both on the level of 

its contribution to the success of the project, e2, and the level of transferred conflict of 

interest, e3. The optimal effort levels of the partner from the first order condition of its 

optimization problem are: 
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2 2 
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3 " 2 

Above equation shows that there will be transferred conflict of interest, i.e., 

e3 * will be greater than zero, when partner cares a lot about the payoff of the third party 

B, i.e., when f is high; or when partner's share of the profit of the focal organization is 

low, i.e., when |3 is low. 

Lemma 1: The transferred conflict of interest exists, i.e. e3 is positive, when f > 

Pk, otherwise e3* is zero and transferred conflict of interest does not exist. 

The Relative Importance of Affiliation and the Transferred Conflict of 

Interest 

As the relative importance of the affiliation to third party, f, increases the 

performance of the focal organization decreases. We can see this relationship from the 

derivative of the focal organization's payoff function with respect to the level of 

affiliation, which is always negative. ' 

d{(\-(3)(e,+e2-ke,)-e2,] = -k{\-P) 
df 2 

Proposition 1: As the relative importance of the third party increases, the focal 

organization's performance decreases. 

Vulnerability and the Transferred Conflict of Interest 

1 Note that I put ei*, e2*, and e3* in focal organization's payoff function, then take the derivative with 
respect to f. 
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We can see the effect of the focal organization's vulnerability, k, on the 

performance of the focal organization by taking the derivative of the focal organization's 

payoff with respect to the k. 

d[<}-Mel+e2-ke3)-en = (J _ ^ ^ _ f) 

dk 

How the vulnerability of the focal organization affects the relationship between 

the transferred conflict of interest and the performance of the firm depends on the 

parameters. From Lemma 1, we see that if the relationship between the partner and the 

third party, B, is highly important for the partner, i.e., f > pk, the transferred conflict of 

interest exists. If 2pk > f > pk, the derivative above has a positive sign meaning that as 

the vulnerability increases, the firm's performance increases. As e3 increases, partner gets 

more payoffs from the third party. However, at the same time partner internalizes part of 

the losses to the joint project's payoff due to transferred conflict of interest. As a result, 

as vulnerability increases, the level of e3 decreases. The decrease in the focal 

organization's payoff due to transferred conflict of interest is k* e3. When 2pk > f > pk, 

the decrease in e3 is higher than the increase in k; hence as vulnerability increases the 

payoff to A increases and the sign of the above derivative becomes positive. 

On the other hand if f > 2pk, the sign of the derivative is negative. This suggests 

that when the affiliation between the partner and its affiliate, firm B, is very important for 

the partner's survival, partner's benefit from acting in favor of the third party is higher 

than the partner's loss due to the decreased payoff to the joint project. Therefore, if f > 

2pk the decrease in e3 is lower than the increase in vulnerability. Consequently, the loss 
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to A's payoff, k*e3, increases as vulnerability increases. This means that at high levels of 

f, the focal organization's performance will decrease as its vulnerability increases. 

Proposition 2: The focal organization's performance decreases as the 

vulnerability of the firm increases when the third party is highly important for the focal 

organization's partner. 

2. 3. Context 

First Context 

I test my hypothesis on venture capital investments in the biotech industry. 

Entrepreneurial companies in high tech industries and VC firms investing in these 

companies work in highly uncertain and risky environments because they mainly use 

novel technologies (e.g. Gompers and Lerner, 1999; Haveman et. al, 2005; Sine et al., 

2006; Knott, 2006; Guler, 2007; Goldfarb et al., 2007). VC firms help entrepreneurial 

companies by hiring better managers, providing strategic guidance, increasing their 

innovative and collaborative capabilities (e.g., Hellmann and Puri 2000, 2002, Gorman 

and Sahlman 1989, Baum and Silverman 2004; Hsu, 2004, 2006; Megginson and Weiss, 

1991; Lee and Wahal, 2005). Therefore, inter-organizational ties formed between an 

entrepreneurial organization and Venture capital (VC) firms investing in it are critical for 

the survival and performance of the entrepreneurial organization (startup company from 

now on). 

On the other hand, VC firms may cause substantial damage to the startup 

company if they exploit the startup's intellectual property and expertise. Biotech industry 

startups are especially vulnerable to the exploitation by VC firms because the assets of 
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biotech startups are primarily intangible: quite many biotech startup companies have 

unpatented products and ideas at the time they get VC investment. 

Corporate venture capital firms (CVCs) are venture capital firms that are founded 

by well-established, big corporations. CVCs get funding primarily from their parent 

organizations. Furthermore, in many cases the managers of CVCs are primarily appointed 

by their parent corporations. In addition, the compensation a CVCs manager receives is 

determined mainly by the strategic value of the CVCs investments (Bygrave and 

Timmons, 1992; Gompers and Lerner, 1999). 

The above facts suggest that a CVC is heavily dependent on its parent company in 

order to access the resources necessary for survival. Therefore, a CVCs parent firm 

ranks very high in the hierarchical ordering of CVCs affiliates with respect to the 

importance of these affiliates for CVCs survival. As a result, when the interest of a 

CVCs parent company is not in line with the interests of the CVCs portfolio companies, 

the CVC might have a high tendency to pursue the goals of its parent company, rather 

than the goal of the portfolio companies. This might create a high level of transferred 

conflict of interest between the CVC firm and the startup companies in which it invests, 

decreasing the performance of the startup companies. 

Even though a CVC might carry a high level of transferred conflict of interest, 

other types of venture capital firms (VCs) are not likely to have high levels of transferred 

conflict of interest. The primary goals of other types of VCs are to take their portfolio 

companies to IPOs or to sell them through M&As because the survival and performance 

Note that the conflict of interest described above does not stem from the differences between the immediate 
goals of the CVC and its portfolio companies. 
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of other types of VCs mainly depend on their capability to get returns on their portfolio 

investments. 

The difference between CVCs and other VC types in terms of the level of 

transferred conflict of interest they carry enables me to identify the impact of the 

transferred conflict of interest in an inter-organizational relationship on the performance 

of the startup company. Therefore, the inter-organizational relationship between biotech 

startup companies and the VC firms investing in them provides an ideal context to test 

my hypotheses. 

The testable implication of Hypothesis 1 within this context is that startup 

companies that get investment from CVCs perform worse than the startups that get 

funding from other types of VCs. In addition, if the CVCs parent is in the same industry 

with the startup, there might be higher competitive overlap between the parent and the 

startup. As a result, CVCs parent might have higher incentives to access the startup's 

intellectual property, or to learn about the particular projects the startup is working on. 

This suggests that when the CVCs' parents are in the same industry with the startup, 

startup is more likely to be exposed to transferred conflict of interest and hence its 

performance is more likely to be negatively affected. 

The testable implication of Hypothesis 2 is that startup companies in earlier stages 

are harmed more by receiving CVC funding. In earlier stages, a company's intellectual 

property is relatively less protected. In addition, in earlier stages the startup has higher 

difficulty getting funding because there is high uncertainty about the future prospects of 

its products (Gompers and Lerner, 1999). Hence, startups in early stages do not have 

much slack resources to replace the assets lost due to transferred conflict of interest. 
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Therefore, startups are more vulnerable in earlier stages. This suggests that the 

transferred conflict of interest generated by getting CVC funding should damage startup's 

performance more in earlier stages. 

Second Context 

I test my hypotheses in another context as well. I analyze the relationship among 

the focal startup company, the VC firms investing in it and the other companies in the 

portfolio of these VC firms. Other portfolio companies are the third parties in the 

relationship between the focal startup and the VC firms. Based on the theory I describe, 

each VC firm investing in the focal startup, which are startup's partners, form a 

hierarchical ordering of the startup companies in its portfolio based on the importance of 

these companies for VC firm's survival and performance. Considering that VC firms' 

performance mainly depend on their return on investment in portfolio companies, startups 

with better future prospect become more important for the VC firm's performance and 

rank higher. 

Above argument suggests that as the focal startup company ranks lower than the 

other portfolio companies, i.e., as the focal startup becomes more inferior to the other 

companies in VC's portfolio, the other companies become more important for the VC 

firm's performance. This increases the level of transferred conflict of interest faced by the 

focal startup company because the VC firm tends to spend more of its limited resources 

on the other portfolio companies and consequently spends fewer resources on the focal 

startup company. As an example, VC firm might spend more time and exert more effort 

to add value to the other portfolio companies rather than to the focal startup. As a result, 

startup's performance decreases. Therefore, the testable implication of my theory in this 
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context is that as the focal startup company becomes more inferior to the other portfolio 

companies in terms of survival chances, its performance decreases. As I explain in the 

next section, I operationalize startup's inferiority using various measures. 

3. DATA AND VARIABLES 

3.1. Data 

To test my hypothesis, I form a unique data set by combining the data from 

various data sources including Recombinant Capital, Thomson's VentureXpert, 

Corptech, NBER's, and USPTO's patent databases. My data includes company-month 

level observations of 1933 VC-backed non-public biotech companies that are listed in the 

VenturExpert databases and have actively operated at any time between 1980 and 2005. 

The biotech firm's alliance data is attained from the Recap, i.e., Recombinant Capital, 

which is a company specialized in gathering various types of data in the US biotech 

industry. The data on the patent applications of biotech companies until the end of 1999 

is obtained from NBER's data. The data on patent applications after 1999 is downloaded 

directly from USPTO's website. 

I obtain the data about the VC investments in the biotech industry from the 

VentureXpert database, which is part of the Thomson Financial's Venture Economics 

database. The data utilizes the VC investments that are made in the biotech industry 

between 1980 and the end of 2005. As it is done in the previous studies, I exclude the VC 

investments that were made before 1980 because VentureXpert's data pertaining to that 

period is not very reliable. I manually collected some portion of the missing data 

regarding the type of the VC firms using Factiva and other online resources. 
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The data is compiled form the above data sources using both name matching 

algorithms and manual matching with respect to the company names. Hence, these 

companies' may be listed under several names in the various databases, and their names 

do not produce matches. I search Factiva records to see whether the non-matching 

companies have been recorded under different names. This enables me to increase the 

extent to which biotech companies in different databases are matched. In addition, when I 

question the accuracy of the pairing of two companies from different databases, I 

manually checked the accuracy of the matching using Factiva and other online resources. 

The data pertaining to the stage of the biotech startup's projects is available at 

VentureXpert only at the times the startup company has venture capital financing rounds. 

Thus, the company stage data pertaining to the years when the startup company does not 

receive venture capital funding is not available. To compensate for this, I manually 

gathered some portion of this missing data by looking at the company information at 

Recap and Factiva. I also manually collected all of the data about the industries of the 

CVCs' parent organizations using Factiva and other online resources. 

3.2. Variables 

3.2.1. Dependent variables 

The Hazard of Events that Bring Liquidity 

IPO. For a private company, the most critical measures of performance are the 

company's likelihood to do IPO (Bygrave and Timmons, 1992; Gompers and Lerner, 

1999; Stuart et al., 1999). Doing IPO enables the company to sell its stocks to the public, 

which is a very important source of funding and liquidity. In addition, for the venture 

capital firm, the primary way to realize its return on investment in the startup company is 
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to take the startup to IPO. As a result, IPO is a very strong signal of startup's 

performance (Gompers and Lerner, 1999). Therefore, the first dependent variable is the 

hazard of IPO. For this purpose, I use IPO dummy, which takes on one if a particular 

company does IPO during the current period. 

M&A. M&A is another event through which the company's founders and 

investors can access funding in order to continue their activities. Therefore, second 

measure of dependent variable is the hazard of M&A. For this purpose, I use M&A 

dummy takes on one if a particular company is sold through mergers or acquisitions 

during the current period. 

Exit. Finally, I analyze the combined hazard of exit, i.e., the event of either IPO or 

M&A. For this purpose, I use a dummy variable that takes on one if a particular company 

goes to IPO or is sold through mergers or acquisitions during the current period. 

The Innovative Capability of the Startup Company 

The number of new patents applied for during the next period. In high-tech 

industries, a firm's innovative capability is another important measure of the firm's 

performance (e.g., Sorensen and Stuart, 2000; Stuart & Podolny, 1996; Stuart, 1998; 

Kim, 2006). The number of new patents indicates the number of patents the company has 

applied for during a particular period. Patent count is frequently used in the literature to 

measure the innovative capability of a company in high-tech industries (e.g., Stuart and 

Podolny, 1995, 1996; Podolny et al., 1996; Powel et al. 1996; Kim, 2006; Fleming and 

Sorenson, 2004). Organizations may change with respect to their propensities to patent. 

In addition patent count may not completely illustrate the extent of the tacit knowledge 

possessed by an organization. However, the number of patents applied by an organization 
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is still a strong measure of innovative capability in biotech industry due to two reasons. 

First, patent count is a good indicator of the codified knowledge of the organization (e.g., 

Meyer, 2000; Stuart, 1999; Kim, 2006). Second, keeping the other factors constant, 

organizations with more patents are better able to protect their intellectual property, 

which provides them with competitive advantage. Furthermore, after analyzing a large 

sample of companies in high-tech industries, Hagedoorn and Cloodt (2003) suggest that 

patent count is one of the most important indicators of innovative capability. As a result, I 

use the number of new patents applied by the startup company in a particular period in 

order to measure the innovative capability of the startup company. 

3.2.2. Independent variables 

CVC dummy: This variable takes on one if the startup receives funding from a 

corporate VC as of the end of the current year. Otherwise, it takes on zero. Since CVC 

firms have strong affiliation to their parent organizations, when CVC dummy takes on 

one, the startup company is exposed to a very high level of potential transferred conflict 

of interest. 

Whether CVC's Parent is in the Same Industry with the Startup. This dummy 

variable takes on one if there is at least one CVC invested in the startup whose parent 

operates in the same industry with the startup. Otherwise, it takes on zero. 

The Investment Fraction of CVCs. The investment fraction of the CVC firms 

investing in a startup company indicates the fraction of the number of CVCs to the 

number of all of the VC firms that have invested in startup i by the end of time t. In other 

words, investment fraction is: 

The number of corporate VC firms investingin the startup companyi, 

Total number of VC firms investingin the startup companyi t 
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A high level of investment fraction indicates that the startup company is exposed 

to higher levels of transferred conflict of interest because the fraction of the CVCs is 

higher among all the VC firms investing in the startup. An alternative measure would be 

the fraction of the USD amount of a startup's equity held by CVCs. However, venture 

capital firms do not publicly provide this data. Therefore, I cannot use the fraction of the 

CVCs' USD investments made in the startup company. 

Independent Variables of the Second Context: Transferred Conflict of 

Interest Generated by the other Companies in VC Firm's Portfolio 

Inferiority to the other portfolio companies based on the Hazard of IPO. IPO is 

one of the primary ways through which VC firms can exit their investments successfully. 

Hence, VC firms might rank the startups in its portfolio with respect to their likelihood of 

doing IPO. VC firms are expected to spend their limited resources mainly on the portfolio 

companies that are more likely to do IPO in order to maximize their own performance. 

This suggests that in the relationship between the focal startup company and the VC firm 

investing in it, as the startup becomes more inferior to the other startups in VC's portfolio 

in terms of the hazard of IPO, startup faces higher level of transferred conflict of interest. 

Hence, another measure of Transferred conflict of interest is the inferiority with respect 

to the hazard of IPO as shown below: 

Average IPO hazard of the startups in investing VCs' portfol iot - IPO hazard of the startup i t 

Average IPO hazard of the startups in investing VCs' portfolio, 

The inferiority to the other portfolio companies based on innovativeness. This 

variable shows the ratio of the difference between the innovativeness of the other startups 

in the portfolio of the VC firms that has invested in the focal startup i as of time t and the 
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innovativeness of the focal startup i: 

Average # of the patents of other portfolio companies, - # of patents of the startup it 

Average # of the patents of other portfolio companies, 

Where patent counts are calculated using 5-year rolling windows. Above variable 

is used to test the transferred conflict of interest in a different context: the relationship 

among the focal startup company, VC firms investing in it and the other startups in the 

VC firms' portfolio. Note that in this context, the other companies in the VC firm's 

portfolio are the third parties for the startup. As the above ratio increases, the focal 

startup becomes more inferior to other companies in the portfolio of the VCs investing in 

the startup. As a result, transferred conflict of interest increases and startup's performance 

decreases. Therefore, I expect that the coefficient of the inferiority variable be negative. 

Inferiority to the other portfolio companies based on alliance activity. In biotech 

industry, engaging in collaborative activities can be critical for an organization's 

performance and survival. Therefore, startups that rank lower in terms of alliance activity 

might face higher levels of transferred conflict of interest. Inferiority to the other 

portfolio companies based on alliance activity is calculated as below: 

Average # of alliances of other portfolio companies, -#of alliances of the startup i, 
Average # of alliances of other portfolio companies, 

Where, I measure alliance count in two different ways: First, I use a 5-year 

moving window because most recent activities of an organization have more impact on 

organization's performance and future prospects. Then I measure the accumulated count 

of alliances since the founding of the startup in order to incorporate the startup's overall 

collaborative activity. 
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3.2.3 Control Variables 

The Status of the VC firms Investing in the Startup Company. Eigen-vector 

centrality (Bonacich, 1987) is frequently used to measure the status of an organization in 

a network of social relationships (e.g., Sorenson and Stuart, 2000; Podolny, 1993, 1994, 

2001; Nerkar and Paruchuri, 2005). It incorporates the status of the organizations that are 

both directly and indirectly linked to the focal organization. For the purposes of brevity, 

from now on I refer to Eigen-vector centrality as centrality. I measure the centrality of a 

VC firm i at time t by using all of the syndicate ties formed between the VC firm i and 

the other VC firms for a five-year window between t-5 and t. In other words: 

Centrality of the VC firmjit = Q, t = ]T (a, + S,cJtl )Rlj: 

y=' 

where cJt is the centrality of the VC firm j at year t, and Ryt is the relationship 

matrix that shows the number of coinvestments between VC firms i and j for the time 

period between t-5 and t. Nt is the total number of VC firms that were active at any point 

in time between t and t-5. 8t is the weighting coefficient. Following the previous literature 

(e.g., Podolny 1993; Jensen, 2003), I set 8t equal to three-quarters of the reciprocal of the 

largest eigen-value of R. In order to be able to compare centralities across time, I set a so 

that the maximum centrality for each year is equal to 1. 

In order to control for the status of the VC firms investing in the biotech startup 

company, I use the average centrality of the VC firms that have invested in a startup 

company prior to time t. In the robustness tests I also use the maximum and cumulative 

centrality of the VC firms that have invested in the startup company by time t. 

Quality, Reputation and Experience of the VC Firms Investing in the Startup. 
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The reputation of a VC firm mainly represents its quality because it reflects the 

VC's capability to take its portfolio companies to liquidation events such as IPO or 

M&A. A VC firm with a better reputation may have better firm selection ability, which is 

an important determinant of the VC's success. In addition, in the post-investment period, 

such VC firms can provide better monitoring and value adding services to their portfolio 

companies (e.g., Bygrave and Timmons, 1992; Gompers and Lerner, 1999; Megginson 

and Weiss, 1991). As a result, in this paper I use the VC's quality and reputation 

interchangeably. 

The Average (Max) of The Ratio of the IPOs In the Portfolio of The VC Firms 

Invested In The Startup. In the analyses, I primarily use the ratio of the number of 

portfolio companies that have done IPO to the total number of companies in VC's 

portfolio to operationalize the VC's quality. VC firms with more deal counts tend to 

make more IPOs. Therefore, using the ratio of the IPOs in VC's portfolio instead of the 

number of IPOs in the portfolio provides us with a more accurate measure of the VC 

firms' quality and reputation. For each VC, IPO ratio is calculated using the number of 

VC's IPOs and deal counts within the past 5 years. In order to measure the average 

quality of the VC firms investing in the startup at time t, I take the average of the IPO 

ratios of the VCs investing in the startup as of time t. 

A VC firm's quality and reputation can be proxied using several other measures 

such as the number of portfolio companies that have done IPO or M&A, as well as the 

size of VC's investment portfolio and VC's age (Gompers and Lerner, 1999; Hsu, 2004). 

In robustness analyses, I use all of the alternative measures listed above. Below, I explain 

each of these alternative proxies in more detail. 
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The Average (Max) Age of the VC Firms Investing in the Startup. Older VCs are 

less likely to suffer from the liabilities of newness (Stinchcombe, 1965). Compared to 

young firms, older firms have clearer identities and have achieved higher legitimization. 

In addition, older firms have more effective and stable routines that might enable them to 

be more successful. By staying in the business longer, they show that they are reliable 

and stable and that they can handle the challenges of their environment. Older firms also 

tend to have better ties to their exchange partners. As a result, older firms might be better 

quality and may perform better (Stinchcombe 1965, Carroll and Hannan 2000). I 

operationalize the average age of the VC firms investing in startup by taking the average 

of the time elapsed since each VC firm made its first investment to any startup. In 

alternative models, I also control for the age of the oldest VC firm invested in a startup by 

time t. 

Average (Max) Size of the VC Firms Investing in the Startup. Another way to 

measure VCs quality is using the size of the VC firm. Since higher quality VC firms can 

more easily and less costly attract startup companies into their portfolio (Hsu, 2004). I 

operationalize a VC firm's size using deal count, which is the number of companies the 

VC firm has invested during the past 5 years. The average size of the VCs investing in a 

startup is the average of the deal counts of the VC firms invested in startup as of time t. In 

alternative models, I use the maximum of the deal counts of the VC firms as well. 

The Average & Max of the Number of IPO's in VC Firm's Portfolio. IPO is the 

most important event for many VC firms because it enables VC firms to realize their 

return on investments in startupm companies. Therefore, capability to take the portolio 

companies to IPO is an important indicator of VCs quality and reputation. In the 
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analyses I use both mean and maximum IPO counts of the VC firms investing in the 

startup. 

Environmental Factors and Market conditions 

Year Dummies. In order to control for the impact of market-wide conditions, 

which affect all of the organizations, I include year fixed effects for the years between 

1980 and 2005. 

Market Conditions in Biotech Industry. In order to measure market conditions, I 

also use the ratio of the number of biotech companies that went to IPO during the past 

three months compared to the number of the private biotech companies. As the biotech 

industry is doing well, investors are more optimistic about the quality and future 

prospects of the biotech companies. This increases the companies' ability to do IPO, 

increasing the IPO ratio in the industry. 

Startup's quality 

Patent Count of the Company. In high tech industries, being innovative is a 

critical determinant of the startup's quality and future prospects (e.g., Hagedoorn and 

Cloodt, 2003; Stuart, 2000; Sorensen and Stuart, 2001; Aldrich et al., 2006; DeCarolis 

and Deeds, 1999; DeCarolis, 2003). Therefore, the number of patents applied during the 

last 5 years is one of the frequently used measures of an organization's quality in high 

tech industries. 

Alliance Count of the Company. In the biotech industry, the previous stock of 

alliances shows the company's overall experience, its position in alliance networks, the 

extent of its long term business transactions, as well as its experience in forming 

partnerships with other organizations to increase its survival capabilities. Furthermore, 
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companies with higher alliance counts tend to perform better in the future (e.g., Gulati, 

1998). Therefore, I control for the number of alliances during the past 5 years as another 

measure for the startup's quality. 

The Size of Company's Previous alliances. If the startup can form larger alliances 

in terms of USD, this indicates that the startup is connected to larger sized or larger 

numbers of clients. This increases startup's capability to fund its activities, and enables it 

to access the knowledge of the other companies. Therefore, alliance size can be another 

indicator of startup's quality. In addition, organization's size is an important factor 

affecting performance (Carroll and Hannan, 2000) and the size of an organization's 

alliances is highly correlated with the organization's size since larger organizations are 

likely to have more alliance activity. Therefore, I control for the log of the USD size of 

the startup's alliances within the past 5 years. 

Equity Investment in the Company' Previous Alliances. Equity invested in a 

company is another measure of the funding the biotech company has achieved. Hence, it 

can be used as another proxy for the biotech company's quality. Similar to the other 

measures, I use 5-year moving windows to calculate the USD amount of equity involved 

in a startup's alliances. 

The stage of the startup. This variable shows the extent to which the startup 

company is vulnerable to the hazards generated by the transferred conflict of interest. 

Companies in earlier stages have high uncertainty regarding the future prospect of their 

projects. Therefore, there might be a large time gap by the time they apply for patents for 

their innovations. Furthermore, early stage companies might lack critical resources for 

survival and face high uncertainty (Gompers and Lerners, 1999; Sorenson and Stuart, 
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2001). Therefore, they do not have much negotiation power against VC firms regarding 

the VC's access to the startup's proprietary knowledge. This suggests that compared to 

the ones in later stages, early stage companies are more vulnerable. 

4. METHODOLOGY 

4.1. Estimation of the Hazards of IPO, M&A, and Exit 

Based on Kalbfleisch and Prentice (1980), one can define hazard rate as the 

probability that the organization leaves a particular condition at the time oft, conditional 

on surviving until t and conditional on the vector of covariates X. For a particular event r, 

hazard function can be defined as below, where T is duration: 

Pr[t<T<t + dt\T>t,X] 
hr(t) = lim— ! —-r *x° dt 

I estimate the hazards of IPO and M&A by applying the competing hazard Cox 

Proportional Hazard model (Cox, 1972). 3The hazard of a particular event r is defined as: 

K(t) = hrfi(t)exp(X/3r) 

Where hr,o(t) is the baseline hazard function for event r, which is obtained when 

covariates are equal to zero, X is the matrix of the time-varying and time-invariant 

covariates. Cox proportional hazard model is quite robust because no particular 

assumption is needed about the distribution of the baseline hazard (Cox, 1972). 

At any given time, the startup can experience either one of the three events; IPO, M&A, or organizational death, i.e., 
failure. When either one of these events occur, startup leaves the dataset. Otherwise, it stays in the dataset. I do not 
report the results for the failure because in this paper I am focusing on the direct measures of performance. However, I 
can provide the related results upon request. 



35 

Proportionality assumes that changes in levels of the independent variables will lead to 

proportionate changes in the hazard function and the proportions are independent of time. 

4.2. Estimation of New Patent Count using Negative Binomial Models 

Poisson models assume that the mean and variance of the count variable are 

equal. On the other hand, negative binomial models allow for overdispersion in the count 

variable. I estimate the count of new patents the startup has applied for in a particular 

period by conducting panel negative binomial regressions due to the overdispersion in the 

number of new patents. I conduct both random effect and fixed effect analyses. Fixed 

effect analyses are more robust because they enable me to control for the company-level 

time-invariant omitted variables. 

4.3. Endogeneity and Instrumental Variable Analysis 

If the factors that might affect the composition of the VC firms investing in the 

startup are omitted and if these factors affect the performance of the startup, endogeneity 

problem occurs. One way to deal with endogeneity is to use instrumental variable(s). In 

order to instrument the fraction of the CVCs investing in the focal startup, I use "the 

fraction of the number of CVCs to the total number of VC firms headquartered in the 

state where the startup company is founded" as an instrument. 

For an instrumental variable to be valid, at first it needs to be correlated to the 

endogeneous explanatory variable. Second, the instrumental variable should not have any 

direct effect on the dependent variable. Even though there is no perfect instrumental 

variable, the instrumental variable I use is highly likely to be valid. In unreported 

analyses, I show that the instrumental variable I use is correlated with the endogeneous 

explanatory variable of the fraction of CVCs investing in the startup. 
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The second condition requires that the fraction of the CVCs headquartered in a 

particular state is uncorrelated with the omitted variables that affect the performance of 

startup company. Hence, a primary concern about the instrumental variable I use is 

whether it is correlated with the quality of the startup company. I measure the quality of 

the startup company using various variables such as the previous alliance activity of the 

startup, the reputation and centrality of the VCs that have invested in the startup so far 

and the startup's patenting capability. These variables enable us to incorporate the quality 

of the startup to a large extent. 

In addition, there is no particular theory that suggests that the fraction of the 

number of CVCs operating in a particular state should systematically affect the 

performance of the startup companies in that state positively or negatively. If startups are 

performing relatively better in a particular state compared to the other states, VCs have 

higher willingness to invest in this state. As a result, in equilibrium the fraction of the 

number of CVCs to the total number of VCs operating in this particular state should not 

be different than the fraction in other states. 

Another candidate for instrumental variable would be the fraction of the CVCs at 

the MSA level, rather than the state level. However, the fact that 

I am able to receive significant results at a less precise level suggests that I would be able 

to receive even better results with the MSA level. In the results section, I discuss the IV 

regressions in detail. 

5. RESULTS 
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Table 1 shows the summary statistics of the variables used in the analysis. Table 2 

shows the piecewise correlations among the variables. Table 2 shows that the 

independent variables are not highly correlated with the control variables, suggesting that 

empirical analyses do not suffer from the multicollinearity problem. 

5.1. The Hazard of Liquidation Events 

5.1.1. The Hazard of IPO 

Table 3 shows that receiving funding from CVCs, rather than other types of VC 

firms, has negative and significant effect on the hazard of IPO. In columns 1 to 6, I use 

the fraction of the number of CVCs as explanatory variables. In columns 2 to 4, I 

gradually add the early stage dummy, the patent count and the variables related to 

alliance activity. In columns 5 and 6, I add the variables that reflect the value adding 

ability of the VC firms to invest in the startup company. In order to control for the 

reputation and quality of the VC firms investing in the startup, I add the mean IPO ratio 

of the VC firms investing in the startup (VC IPO ratio). Previous literature shows that 

companies endorsed by high status organizations are perceived to be higher quality, 

which enables the company to attract better resources and achieve higher performance. 

The eigen-vector centrality of the VC firms reflects the VC's status and embeddedness in 

the VC syndicate investment networks. The VCs that are better positioned in these 

networks have better capability to access proprietary information about the quality and 

future prospect of startup companies. Furthermore, such VCs can better add value to the 

startups in the post-investment period because they can cooperate extensively with the 

other VCs (e.g., Hochberg et al., 2006; Ozmel, 2007; Kortum and Lerner, 2000). As a 

result, in Column 6,1 added the average eigen-vector centrality of the VC firms investing 
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in the startup. In addition, in all models I include year fixed effects in order to control for 

the impact of market-wide conditions on the startup's likelihood of exit. 

Column 6 shows that even after including all of the control variables, the 

coefficient of the CVC fraction continues to be negative and significant at 1 % level. The 

coefficient has high economic significance as well. One standard deviation increase in the 

CVC fraction decreases the IPO hazard by almost 30 %. 

Column 7 shows the relative impact of getting CVC funding in comparison to 

receiving funding from another type of VC firm. After including all of the control 

variables, the coefficient of the CVC dummy continues to be negative and significant at 

1% level. This suggests that on average, startups that receive CVC funding have lower 

hazards of doing IPO than the startups that receive funding from other types of VCs. 

Column 8 of Table 3 suggests that getting funding from CVCs whose parents are 

in the same industry with the startup decreases startup's performance above and beyond 

the effect of getting CVC funding. In fact, the effect of CVC dummy vanishes once I add 

the dummy variable indicating the whether or not the CVCs' parents are in the same 

industry with the startup. This suggests that transferred conflict of interest from the 

CVCs parent mainly stems from the parents who are in the same industry with the focal 

startup company. 

As expected, the hazard of IPO is significantly lower for the startup companies 

that are in early stages. In addition, alliance count has positive and significant impact on 

the hazard of IPO throughout all models. Similarly, the quality of the VC firms investing 

in the startup increases the hazard of IPO with 1 % significance. 

5.1.2. The Hazard of M&A 
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In Table 4, I repeat the previous analyses for the hazard of M&A. As shown in 

Columns 1 to 5, the impact of CVC fraction is negative and significant at 10 % level. 

However, the significance vanishes after I control for the centrality of the VC firms 

investing in the startup. On the other hand, CVC dummy and the dummy variable 

showing whether any of these CVCs have the same industry parents do not generate 

significant coefficients. 

Above findings provide evidence against the argument that CVCs provide benefit 

to the startup company mainly through strategic means. If this argument were through, 

we would see positive and significant effect of CVC funding on the hazard of M&A. 

Hence, above findings provide support for my theory. 

5.1.3. The Hazard of Exit 

Table 5 shows that the impact of CVC funding on the hazard of exit is similar to 

its impact on the hazard of IPO. Columns 1 to 6 suggest that as the fraction of the CVCs 

investing in a startup company increases, startup's hazard of exit decreases. Similarly, 

column 7 shows that if the startup receives funding from CVC, rather than other types of 

CVCs, its hazard of exit decreases significantly. In addition, when the startup receives 

funding from a CVC whose parent is in the same industry with the startup, startup's 

hazard of exit decreases above and beyond the impact of getting CVC funding. The 

significance and magnitude of the coefficient estimates are lower than those for the 

hazard of IPO because the event of exit includes both the events of IPO and M&A. 

5.2. Innovative Capability 

In high-tech industries, the innovativeness of an organization is very important for 

the organization's survival and competitive position. Therefore, innovative capability is 
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one of the most important measures of performance (e.g., Powel et al., 1996; Sorensen 

and Stuart, 2000; Stuart, 2000; Gupta et al., 2006). Table 6 shows the results of the 

random effect and fixed effect negative binomial regressions, where the dependent 

variable is the number of new patents applied for by the biotech company in the current 

month. All of the explanatory variables are lagged for one month. 

Columns 1, 2 and 3 of Table 6 display the results of the random effect negative 

binomial regressions. Column 1 shows the results where the startup's stage, alliance and 

patenting activity are controlled. Startup's previous patenting activity helps me control 

for the impact of the company level attributes such as the quality of its scientists, which 

may affect the startup's future innovative capability. In the biotech industry, products can 

be very complicated, and the knowledge necessary to produce a successful product is 

distributed across among many players (e.g., Powel et al., 1996). Therefore, organizations 

that have higher alliance activity might be more innovative. Therefore, I control for the 

impact of the biotech companies' alliance activity by using the number of previous 

alliances, total USD amount of alliances, and total USD amount of equity funding the 

startup has received through these alliances. In columns 2 and 3,1 add VC firm's quality 

and centrality. In all columns, I also control for the market wide factors with year 

dummies for each of the years from 1980 to 2005. 

Column 3 shows that after controlling for all of the factors above, the coefficient 

of the CVC fraction is negative and significant at 1 % level. This suggests that as the 

transferred conflict of interest increases, the startup's patenting capability decreases. 

In columns 4 through 6,1 repeat the above analyses using fixed effect regressions 

and the results are robust: the fraction of the CVCs investing in the startup has negative 
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and significant coefficient at 5 % level. The coefficients of the control variables have 

expected signs as well. As age increases, innovative capability increases with 1 % 

significance. On the other hand, it seems that startups in earlier stages are less innovative. 

The USD size of the startup's alliance also has positive and significant impact on new 

patent counts, supporting the findings of the previous literature that collaborative 

activities increases an organization's innovative capability. Furthermore, VC firm's 

quality increases the future innovative capability. This finding supports the view that 

higher quality VCs can provide better value adding services to their portfolio companies. 

5.3. Vulnerability to the Transferred Conflict of Interest 

Companies in earlier stages are more vulnerable than the companies in later stages 

due to two reasons. First, in earlier stages the company's intellectual property is less 

protected. Second, in earlier stages startup has high uncertainty due to its future prospects 

and it has fewer established relationships with the other economic actors in its 

environment. Therefore, in earlier stages the startup has higher difficulty to receive the 

funding to continue its operations and it has fewer slack resources. Therefore, I use early 

stage dummy to operationalize whether or not the startup company is vulnerable. 

Table 8 shows to what extent being in early stage moderates the impact of the 

CVC funding on the startup's hazard of IPO and exit. Columns 1 and 2 show the 

regression results without including the early stage and the CVC fraction, respectively. 

Column 3 shows the comprehensive model, where the interaction of the early stage 

dummy and the CVC fraction is included together with their main effects and all of the 

control variables. The negative and significant coefficient of the interaction variable 

suggests that the startup's hazard of IPO decreases more if the startup is in earlier stages. 
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The main effect of the early stage variable stays negative and highly significant in all 

specifications. However, the main effect of the CVC fraction vanishes once the 

interaction variables are included. In columns 4, 5, and 6, I repeat the analyses for the 

hazard of Exit. Supporting the findings of the IPO hazard models, column 6 shows that 

an increase in the fraction of the CVCs investing in the startup decreases the hazard of 

exit more if the startup is in early stage. 

5.4. Results of the Analyses on the Second Context 

5.4.1. Inferiority to Other Portfolio Companies as a Measure of Transferred 

Conflict of Interest 

As I explain briefly in the data section, I test my hypothesis in a different context 

as well. I analyze the relationships among the focal startup company, the VC firms 

investing in the startup company and the other startup companies in the portfolios of the 

VC firms. The focal startup and the other portfolio companies, i.e. the third parties, are 

competing for the limited resources of VC firms. I suggest that as the focal startup 

becomes has lower survival chances than the other portfolio companies, i.e., as the focal 

startup becomes more inferior to the other companies in VC's portfolio, VC firm has 

higher incentives to spend its limited resources on the startups with better future 

prospects, decreasing VC's spending on the focal startup. Therefore, as the focal startup 

becomes more inferior to the other portfolio companies, it faces higher levels of 

transferred conflict of interest, decreasing its performance. The empirical results reported 

on Tables 9, 10, 11 and 12 provide strong evidence in favor of my hypothesis. 

In Tables 9, 10 and 11, I measure the portfolio companies' survival chances with 

respect to their hazard of IPO. Then, I ranked the portfolio companies with respect to 
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their IPO hazard and calculate the inferiority of the focal startup to the other portfolio 

companies. The inferiority is a unitless measure because I normalize it with respect to the 

maximum value in VC's portfolio. Table 9 shows that as the inferiority to the other 

portfolio companies increases, startup has lower hazard of IPO. One might argue that the 

result is tautological because the ranking itself is made with respect to IPO hazard. To 

address this issue, I gradually include all of the variables I use to calculate the inferiority 

measure. Column 7 shows the results where all of the variables that are used to calculate 

the inferiority measure. As you see, the inferiority of the startup still decreases startup's 

IPO hazard with 1 % significance. This finding supports Hypothesis 1 strongly. 

As expected, the early stage dummy has negative and significant coefficient, with 

1 % level. Furthermore, the alliance count of the startup during the past five years is also 

an important determinant of the startup's hazard of IPO. In addition, the size of the 

startup's previous alliances and the amount of equity investment in these alliances have 

very strong and positive impact on the IPO hazard. However, the significance of these 

latter two factors disappear once I control for the VC firm's reputation and centrality. 

Column 7 shows that the ratio of the IPOs in VC's portfolio, which represents the VC 

firm's reputation and quality, has positives and significant impact on the hazard of IPO at 

1 % level. This finding strongly supports the previous literature that VC's with better 

reputation and quality are better able to add value to their portfolio companies. 

In Table 10,1 repeat the above analyses when dependent variable is the hazard of 

M&A. The inferiority has negative and significant coefficient in the models reported 

from Column 1 through 4. However, when I control for the USD amount of previous 

alliances and the VC-level factors, the significance vanishes. The insignificance might 
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occur probably because M&A is not as a strong indicator of quality as IPO. A startup 

company can get acquired not only because it has good future prospects, but also because 

it might be insolvent and not able to fund its operations. Table 11 shows the results where 

the dependent variable is the hazard of exit. Similar to the results of the IPO hazard, the 

inferiority of the focal startup has negative and significant impact on the hazard of exit 

through IPO or M&A at the 1% level. The findings in Tables 9, 10 and 11 suggest that 

transferred conflict of interest generated by the other portfolio companies has significant 

and negative impact on the startup's performance. 

5.4. 2. Alternative Measures of Inferiority 

In order to test the robustness of above findings, in this section I repeat the above 

analyses by using three different alternative measures of transferred conflict of interest. 

These are; inferiority to other portfolio companies in terms of patent count within last 

five years, alliance count within last five years and cumulative alliance count since the 

foundation of the startup company. The results, which are provided on Table 12 provides 

strong support for my theory that as the level of transferred conflict of interest increases, 

performance decreases. Table 12 shows that as the level of conflict of interest generated 

by the third parties, i.e., the other portfolio companies, increases startup's performance 

decreases. 

The first three columns of Table 12 show the results where performance is 

measured by the IPO hazard. Columns from 4 to 6 report the results for the hazard of 

Exit. Even after controlling for startup's absolute level of quality using its stage, patent 

count, alliance activity, reputation and centrality of the investing VCs, the inferiority to 

the other portfolio companies in terms of the patenting and alliance activity has negative 
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and significant effect on the hazard of IPO. Columns 2 and 3 show that especially the 

inferiority with respect to alliance activity has significance impact at the 1 % level. 

Column 1 shows that inferiority with respect to the patenting activity has significance at 5 

% level. The results are similar for the hazard of Exit; inferiority in alliance activity has 

negative and significant impact on the hazard of Exit at 1 % level. However, inferiority 

with respect to patent count does not have a significant impact. This might be because in 

biotech industry patent count is a noisy measure of quality. For example, some 

companies might have few but highly influential patents. As expected, the last three 

columns of Table 12 show that the alternative inferiority measures do not have significant 

impact on the M&A activity. This finding probably stems from the fact that M&A is a 

much weaker measure of performance, in comparison to IPO and Exit. 

Highly significant impact of inferiority based on alliance activity is attained after 

controlling for the alliance activity of the startup. Furthermore the variables related to 

quality are not highly correlated with the inferiority measures. This rejects the alternative 

explanation that the inferiority is another measure of quality. The strong and negative 

impact of inferiority based on alliance activity suggests that VC firms rank their portfolio 

companies with respect to portfolio companies' survival chances. Above and beyond the 

impact of the startup's absolute survival chances, as the survival chances of the third 

parties, i.e., those of the startups in VC's portfolio, increases, VC firm has higher 

tendency to exert effort and add value to the third parties. 

Above robustness analyses provide strong support for the main hypothesis of the 

paper: As the inferiority of the focal startup increases, VC directs more of its resources 
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towards the third parties, increasing the level of transferred conflict of interest. As a 

result, the performance of the startup decreases. 

6. ROBUSTNESS TESTS 

6.1. Alternative Explanation: Endogeneity in the Composition of the VC 

Firms Investing in the Startup 

Table 7 shows the results of the instrumental variable regressions, where the 

fraction of the number of CVCs to the total number of VCs investing in the startup is the 

endogeneous explanatory variable. Columns 1 and 2 suggest that as the fraction of the 

CVC increases the likelihoods of IPO and exit decreases significantly. The results of the 

instrumental variable analyses illustrate that the findings of the previous sections are 

robust to controlling for a possible endogeneity in the composition of the VC firms 

investing in the startup. This provides another support for my hypothesis by showing that 

the negative effect of the transferred conflict of interest on an organization's performance 

is not an artifact of a potential endogeneity problem. 

6.2. Alternative Measures for VC firms' Reputation and Experience 

A venture capital firm's previous performance and its experience are strong 

indicators of its quality and reputation. VC firm's deal count, i.e., the number of 

companies in VC firm's portfolio, the number of companies the VC firm took to IPO, and 

VC firm's age are frequently used in finance literature as proxies for the VC firm's 

quality, and reputation (Gompers and Lerner, 1992). 

In unreported models, I repeat the analyses using alternative measures of the VCs' 

reputation and quality. These measures include the average and maximum ages of the 
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VCs investing in the startup as well as VCs' average and maximum deal counts. I also 

repeat analyses using the maximum and cumulative centrality of the VC firms investing 

in the startup to control for the status of the VCs in the VC syndicate networks. The 

results are robust.4 

7. DISCUSSIONS AND CONCLUSION 

In this paper, I investigate the theoretical mechanisms that generate the conflict of 

interest in inter-organizational ties and the performance implications of these 

mechanisms. My first theoretical contribution is to provide a theory that shows that 

partners' affiliation structure can generate a conflict of interest. I suggest that if an 

organization's partner is affiliated with another organization whose goals are not in line 

with those of the focal organization, the transferred conflict of interest might be 

generated. My second theoretical contribution is to show that when there is a transferred 

conflict of interest between the focal organization and its partner, it is in the best interest 

of the partner to act in favor of the affiliate who is more important for partner's survival. 

I test my theory by analyzing inter-organizational relationships among non-public 

biotech startup companies and the VC firms investing in them. A CVC's parent 

organization is more important than the startup company in determining the CVC's 

survival chances. As a result, biotech companies that receive funding from CVCs might 

face higher levels of transferred conflict of interest, compared to the companies that are 

funded by other types of VCs. 

To maintain brevity in documentation, I do not show the tables for alternative experience measures here. I can 
provide them upon request. 
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Supporting my theory, I find that biotech companies that are funded by CVCs, 

rather than other types of VCs, have lower hazards of IPO and exit. Furthermore, as the 

fraction of the number of CVCs investin in the startup company increases, the startup's 

hazards of IPO and exit decrease. An alternative explanation for these results might be 

that CVCs add value to startups in other ways such as increasing the startup's hazard of 

M&A of its innovative capability. However, my findings show that CVC funding does 

not have significant impact on the hazard of M&A. Furthermore, startups that get CVC 

funding are less innovative in the future. As a result, my findings suggest that startups 

that get CVC funding perform worse than the startups that do not get CVC funding due to 

transferred conflict of interest. 

Hazards of IPO and exit decrease especially if the parent organization of the CVC 

is in the same industry with that of the startup. This suggests that the transferred conflict 

of interest mainly stems from the CVCs whose parents are in the same industry with the 

focal startup. In addition, I show that if an organization is more vulnerable to the 

transferred conflict of interest and at the same time if the affiliation between the 

organization's partner and the third party is high enough, the organization suffers more 

from the transferred conflict of interest. 

I correct for a possible endogeneity in the composition of the VCs investing in the 

startup by using an instrumental variable. Instrumental variable analyses show that my 

findings are not the artifacts of a possible endogeneity in the composition of the VC firms 

investing in startup companies. Even though there is no perfect instrumental variable, as I 

discuss in the methodology section the instrumental variable I use is the best candidate 

among the alternatives. 
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I also provide further evidence for my theory in another context. I analyze the 

interorganizational relationships between the focal startup company, VC firms investing 

in that company and the other companies in the portfolio of these VC firms. In this 

contexts, the other startups in VCs' portfolio are the third parties. I show that as the focal 

startup company becomes more inferior to the other portfolio companies, the other 

portfolio companies -third parties- become more valuable for VC firm's survival. This 

increases the level of transferred conflict of interest the focal startup is facing. The reason 

is, VC firm prefers to spend more of its limited resources to add value to the other 

companies in its portfolio. As result, the VC firm exerts more effort on the third parties, 

and less effort on the focal organization, decreasing the focal startup's performance. 

I measure the transferred conflict of interest generated by inferiority to other 

portfolio companies in various ways. First, I measure the inferiority based on the IPO 

likelihoods of the startups in VCs's portfolio. Secondly, I calculate the inferiority based 

on innovative capability, measured by the companies' patent count during the past five 

years. Finally, I calculate the inferiority based on the portfolio companies' collaborative 

activities, measured both by the alliance count during the past five years and by the 

accumulated alliance count of the startup since the founding. As you see in tables from 9 

to 12, the results are robust. The Tables 9 to 12 suggest that as the level of transferred 

conflict of interest increases, the focal startup's hazard of IPO and Exit decreases. 

One alternative explanation for this finding would be that the inferiority measures 

represent the quality of the startup company, rather than its relative position with respect 

to the other portfolio companies, i.e., the third parties. To address this issue, I control for 

various factors including the startup's alliance activity, patenting activity, the reputation 
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and centrality of the VC firms investing in startup. Furthermore, the correlations table 

shows that there is very low correlation between the above measures of quality and the 

variables representing inferiority in the VCs' portfolio. This strongly suggests that the 

variation in inferiority variables represent the variation in relative ranking in VCs' 

portfolio rather than the startup's absolute quality. 

To summarize, this paper shows that in a partnership, the conflict of interest 

might be generated by the third party ties in addition to the dyad level mechanisms 

investigated by the previous studies. Future studies can test the theory proposed in this 

paper in many other contexts as well. As an example, one can analyze how partner's 

repeated ties and long term relationships to third parties might affect the level of 

transferred conflict of interest and its effect on the focal organization's performance. 

My findings have very important managerial implications as well. Before forming 

inter-organizational partnerships, organizations need to pay attention to the affiliation 

structure of their prospective partners. If an organization's potential partner has 

affiliations to other parties whose goals are not in line with those of the focal 

organization, the focal organization needs to be aware of the possibility of a transferred 

conflict of interest. Furthermore, organizations operating in high tech industries and the 

ones working with novel products need to pay more attention to the potential transferred 

conflict of interest in their interorganizational relationships because such organizations 

are more vulnerable to the transferred conflict of interest. 
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Variable 
CVC Dummy 

CVC's Parent is in the 
Same Industry 
Investment Fraction 
ofCVCs 
Inferiority based on 
IPO Hazard 
Inferiority based on 
Patent Count-5yr 
Inferiority based on 
Alliance Count-5yr 
Inferiority based on 
Alliance Count-
Cumulative 
Early Stage 

Patent Count 

Alliance Count 

Log Cum. Equity Size 
of Firm's Alliances 
Log Cum. Size of 
Firm's Alliances 
Mean IPO ratio of the 
VCs 
Mean VC central ity 

Table 1 
Mean 
0.21 

.11 

0.08 

0.15 

.25 

0.29 

.25 

.52 

1.08 

0.55 

0.09 

0.24 

0.20 

0.09 

- Summary Statistics 
St. Dev. 
0.41 

.31 

0.22 

0.36 

.84 

0.71 

.64 

.50 

4.18 

1.73 

0.45 

0.90 

0.17 

0.14 

Min 
0 

0 

0 

-24.3 

-16 

-12 

-12 

0 

0 

0 

0 

0 

0 

0 

Max 

110 

35 

3.96 

6.61 

1 

1 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Table 2 -

Variable 

CVC Dummy 
CVC's Parent is in the 
Same Industry 
Investment Fraction of 
CVCs 
Inferiority based on IPO 
Hazard 
Inferiority based on 
Alliance Count-5yr 
Inferiority based on 
Alliance Count-
Cumulative 
Inferiority based on 
Patent Count-5yr 

Early Stage 

Patent Count-5yr 

Alliance Count-5yr 

Log (Alliance Equity 
Size-5yr) 

Log (Size of Firm's 
Alliances-5yr) 
Mean IPO ratio of the 
VCs (VC Quality) 

Mean VC central ity 

1 

1 

.67 

.74 

-.08 

-.12 

-.12 

-.07 

-.11 

.06 

.14 

.13 

.10 

-.00 

-.06 

- Correlations 

2 

1 

.43 

-.04 

-.10 

-.10 

-.04 

-.11 

.06 

.16 

.13 

.11 

.06 

-.04 

3 

1 

-.02 

-.01 

-.03 

-.02 

.02 

-.03 

.02 

.03 

0 

-.06 

-.11 

4 

1 

.44 

.43 

.24 

.11 

-.18 

-.34 

-.38 

-.39 

.13 

.14 

5 

1 

.98 

.26 

.10 

-.15 

-.53 

-.31 

-.37 

-.01 

.02 

6 : 

1 

.26 

.09 

-.15 f 

-.51 i 

; 

-.30 

-.36 i 

-.01 ( 

( 
.02 : 



Table 2 

Variable 

8 
Early Stage 

9 
Patent Count 

10 
Alliance Count 

11 Log (Alliance Equity 
Size) 

12 Log (Size of Firm's 
Alliances) 

13 Mean IPO ratio of the 
VCs (VC Quality) 

14 
Mean VC central ity 

- Correlations, 

8 

1 

-.11 

-.17 

-.08 

-.13 

-.10 

.01 

9 

1 

.25 

.22 

.26 

.14 

.12 

Continued 

10 

1 

.52 

.60 

.16 

.16 

11 

1 

.67 

.12 

.12 

12 

1 

.17 

.15 

13 

1 

.36 

14 

1 
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Table 3 - Transferred Conflict of Interest and the Hazard of IPO 
The first row shows coefficients, the second row 
indicate the significance at the levels of 1%, 

CVC's Parent is 
in the Same 
Industry 

CVC Dummy 

Inv. Fract. of 
CVCs 

Early Stage 
Dummy 

Patent Count 

Alliance Count 

Log (Alliance 
Equity Size) 

Log (Alliance 
Size) 

VC Quality 

VC Centrality 

Year Dummies 

Loglikelihood 

1 2 3 

-2.55*** -2.816*** -3.03*** 

0.425 0.481 0.52 

-1.13*** -1.16*** 

0.156 0.16 

0.03*** 

0.01 

Yes Yes Yes 

-1360 -1321 -1310 

shows standard errors. *** 
5%, and 10 %, respectively. 
4 

-4.52*** 

0.77 

-0.99*** 

0.17 

0.02** 

0.01 

0.09*** 

0.02 

0.28*** 

0.11 

0.19*** 
0.07 

Yes 

-1089 

5 6 7 

-0.87*** 

0.31 

-1.44*** -1.59*** 

0.54 0.58 

-1 44*** _1 44*** _1 24*** 

0.24 0.24 0.24 

0.01 0.01 0.02 

0.01 0.01 0.02 

0.11*** 0.11*** 0.11*** 

0.03 0.03 0.03 

0.30" 0.30** 0.33** 

0.14 0.14 0.16 

0.04 0.04 0.01 

0.09 0.09 0.10 

0.01*** 0.01*** 0.01*** 

0.00 0.00 0.00 

-0.70 -0.68 

0.70 0.73 

Yes Yes Yes 

-755 -755 -758 

8 

1.17* 
* 

0.54 

-0.32 

0.36 

1.25* 
** 
0.241 

0.012 

0.015 
0.11* 
** 
0.03 

0.36* 
* 
0.15 

0.01 

0.10 
0.01* 
** 

0.00 

-0.74 

0.73 

Yes 

-756 
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Table 4 -
The first row 

Transferred Conflict of Interest and the Hazard of M&A 
shows coefficients, the second row shows standard errors. ***, 

**, * indicate the significance at the levels of 1%, 5%, 

CVC's Parent is in 
the Same Industry 

CVC Dummy 

Inv.Fraction of 
CVCs 

Early Stage 
Dummy 

Patent Count 

Alliance Count 

Log (Alliance 
Equity Size) 

Log (Alliance S 

VC Quality 

VC Centrality 

Year Dummies 

Loglikelihood 

ize) 

2 3 

-0.82" -0.81** 
0.39 0.39 

-0.75*** -0.76*** 

0.19 0.19 

-0.04* 

0.02 

Yes Yes 

-895 -894 

4 

-0.92* 
0.54 

-0.49** 

0.21 

-0.08** 

0.03 

-0.00 

0.05 

-0.78*** 
0.18 

0.59*** 
0.08 

Yes 

-667 

5 

-0.90* 
0.54 

-0.46** 

0.21 

-0.08** 

0.03 

-0.00 

0.05 

-0.77*** 
0.18 

0.57*** 
0.08 

0.00 

0.00 

Yes 

-665 

and 10% 

6 

-0.85 
0.540 

-0.46" 

0.20 

-0.08" 

0.03 

-0.01 

0.05 

-0.76*** 
0.18 

0.57"* 
0.08 

0.001 

0.001 

0.55 

0.69 
Yes 

-664 

, respectively. 

7 

0.025 

0.244 

-0.46** 

0.21 

-0.08** 

0.03 

-0.01 

0.06 

-0.77*" 
0.18 

0.58"* 
0.08 

0.001 

0.001 

0.65 

0.68 
Yes 

-665 

8 

-0.11 

0.40 

0.09 

0.30 

-0.46** 

0.20 

-0.08" 

0.03 

-0.01 

0.05 
_ 
0.77*" 
0.19 

0.58*" 
0.08 

0.001 

0.001 

0.65 

0.68 
Yes 

-665 
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Table 5 
The first row 
* indicate the 

CVC's Parent-
Same Ind. 

CVC Dummy 

Inv. Fraction of 
CVCs 

Early Stage 

Patent Count 

Alliance Count 

Log (Alnc-
Equity Size) 

Log (Alliance 
Size) 

VC Quality 

VC Centrality 

Year Dummies 

Loglikelihoo 
d 

- Transferred Conflict of Interest and the Hazard of Exit 
shows coefficients, the second row shows standard errors. * * * , **, 
significance at the levels of 1%, 5%, and 10 %, respectively. 

2 3 

-1.74*** -1.79"* 

0.33 0.34 

-0.98*** -0.98*** 

0.12 0.12 

0.02*** 

0.01 

Yes Yes 

-2268 -2263 

4 

-2.71*** 

0.56 

-0.76*** 

0.131 

-0.002 

0.007 

0.07 

0.02 

-0.04 

0.09 

0.35*** 

0.06 

Yes 

-1840 

5 

-1.46*** 

0.44 

-0.89*** 

0.16 

-0.01 

0.01 

0.07*** 

0.02 

-0.06 

0.100 

0.29*** 

0.06 

0.01*** 

0.00 

Yes 

-1594 

6 

-1.59*** 

0.46 

-0.89*** 

0.16 

-0.01 

0.01 

0.06*** 

0.02 

-0.06 

0.10 

0.29*** 

0.06 

0.01*** 

0.00 

-0.77 

0.51 

Yes 

-1592 

7 

-0.53*** 

0.18 

-0.78*** 

0.16 

-0.01 

0.01 

0.07*** 

0.02 

-0.110 

0.107 

0.32*** 

0.07 

0.01*** 

0.00 

-0.71 

0.513 

Yes 

-1596 

8 

-0.55* 

0.32 

-0.25 

0.23 

-0.78*** 

0.16 

-0.01 

0.01 

0.07*** 

0.02 

-0.09 

0.11 

0.31*** 

0.07 

0.01*** 

0.00 

-0.78 

0.51 

Yes 

-1595 



Table 6-Transferred Conflict of Interest and the Number of New Patents 
The first row shows coefficients, the second row shows standard deviations. ***, 
**, and * show the significance at level of 1%, 5%, 

Investment 
Fraction of CVCs 

Age 

Early Stage 
Dummy 

Patent Count 

Alliance Count 

Log Alliance 
Equity Size 

Log Alliance Size 

VC Quality 

VC Centrality 

Market 
Conditions 
Loglikelihood 

RE 
1 

-0.99*** 
0.23 
0.003*** 
0.00 

-0.26*** 
0.06 
0.01*** 
0.00 
0.04** 
0.01 

0.26*** 
0.046 
0.03 
0.03 

Yes 
-10161 

R E 
2 

-0.787*** 
0.234 
0.002** 
0.001 

-0.280*** 
0.060 
0.010*** 
0.002 
0.034** 
0.014 

0.221*** 
0.047 
0.037 
0.028 

0.001*** 
0.000 

Yes 
-9716 

RE 
3 

-0.75*** 
0.23 
0.002** 
0.001 

-0.288*** 
0.060 
0.011*** 
0.002 
0.036** 
0.014 

0.225*** 
0.047 
0.039 
0.028 

0.001*** 
0.000 
0.427** 
0.212 

Yes 
-9714 

and 1 0 % 

FE 
4 

-0.94** 
0.36 
0.01*** 
0.00 

-0.13** 
0.07 

-0.00 
0.00 
0.01 
0.02 

0.22*** 
0.05 
0.01 
0.03 

Yes 
-7935 

respectively. 

FE 
5 

-0.779** 
0.371 
0.006*** 
0.001 

-0.173** 
0.068 
0.001 
0.002 
0.016 
0.015 

0.211*** 
0.050 
0.017 
0.029 

0.001** 
0.001 

Yes 
-7527 

FE 
6 

-0.79** 
0.37 
0.01*** 
0.00 

-0.17** 
0.07 
0.00 
0.00 
0.01 
0.02 

0.21*** 
0.05 
0.02 
0.03 

0.001** 
* 
0.000 

-0.245 
0.249 

Yes 
-7526 
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Table 7 - Instrumental Variable Analyses 
First row shows coefficients and second rows show standard deviations. ***, 
**, and * show the significance at the level of 1%, 5%, and 10 %, respectively. 

Investment Fraction of CVCs 

Age 

Early Stage 

Patent Count 

Alliance Count 

Log (Equity Size in Alliances) 

Log (Alliance size) 

VC Quality 

VC Centrality 

VC Quality 

Market Conditions 

Loglikelihood 

IPO 

-4.9433*** 

0.1450 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

9157 

EXIT 

-4.7562*** 

0.1911 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

8488 
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Table 8 - Vulnerability and Performance 
Results are robust and clustered at the company level. The 
coefficients, the second row 
significance at the levels of 1% 

Early Stage*(Inv. 
Fraction of CVCs) 

Investment Fraction 
of CVCs 

Early Stage 

Patent Count 

Alliance Count 

Log (Equity in 
Alliances) 

Log (Alliance Size) 

VC Quality 

VC Centrality 

Year Dummies 
Loglikelihood 

IPO 

1 

-1.453*** 

0.24 

0.007 

0.015*** 

0.107 

0.025 

0.304** 

0.136 

0.039 

0.087 

0.011*** 

0.001 
-0.262 
0.647 
Yes 

-761 

shows standard errors. ***, ** 
5%, and 10 %, respectively. 

IPO 

2 

-1.821*** 

0.622 

0.010 

0.014 

0.118*** 

0.027 

0.285** 

0.136 

0.117 

0.089 

0.010*** 

0.001 
-0.727 
0.670 
Yes 

-799 

IPO 

3 

-5.642** 

2.693 

-0.359 

0.609 

-1.350*** 

0.247 

0.007 

0.015*** 

0.110 

0.026 

0.327** 

0.136 

0.031 

0.088 

0.011*** 

0.001 
-0.676 
0.701 
Yes 

-753 

EXIT 

4 

-0.90*** 

0.16 

-0.01 

0.010 

0.068*** 

0.019 

-0.068 

0.101 

Q 291*** 

0.060 

0.007*** 

0.000 
-0.376 
0.471 
Yes 

-1603 

first row shows 
, * indicate the 

EXIT 

5 

-1.60*** 

0.45 

-0.012 

0.010 

0.078*** 

0.021 

-0.059 

0.099 

0.323*** 

0.060 

0.007*** 

0.000 
-0.661 
0.482 
Yes 

-1632 

EXI 
T 
6 

2.15** 

1.05 

-0.856 

0.538 

0.832* 
** 

0.167 

-0.012 

0.011 

0.070* 
** 

0.020 

-0.055 

0.100 

0.289* 
** 

0.061 

0.007* 
** 

0.000 
-0.752 
0.506 
Yes 

-1591 
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Table 9- Infer ior i ty i 
Results are 
coefficients 
significance 

Inferiority 
based on 
IPO 
Hazard 

Early 
Stage 

Patentco 
unt-
5years 

Alliancec 
ount-
5years 

Log(Equit 
y of 
Previous 
Alliances 
-5years) 

Log(Size 
of 
Previous 
Alliances 
-5years) 

Mean VC 
Centra lity 

Mean VC 
Quality 
and 
experienc 
e 

Year 
Dummies 
Number 
of Spells 
Logplikeli 
hood 

n VC's Portfolio and the Hazard of IPO 
robust and clustered at the company level. The first 
the second row shows standard errors. * * * , 

at the levels of 1%, 5%, and 10 %, respectively. 

1 

-1.26** 

0.11 

-0.98** 

0.14 

Yes 

74606 

-1549 

2 

-1.14** 

0.12 

-1.02** 

0.14 

0.03** 

0.01 

Yes 

74606 

-1542 

3 

-0.69** 

0.16 

-0.95** 

0.14 

0.02** 

0.01 

0.12** 

0.03 

Yes 

74606 

-1504 

4 

-0.102 

0.167 

-1.0** 

0.14 

0.02** 

0.01 

0.10** 

0.02 

0.51** 

0.08 

Yes 

74606 

-1481 

5 

0.081 

0.175 

0.951** 

0.141 

0.019** 

0.007 

0.090** 

0.023 

0.33** 

0.09 

0.21*** 

0.06 

Yes 

74606 

-1474 

5 ' 

6 

0.09 

0.18 

-0.95** 

0.141 

0.02** 

0.01 

0.09** 

0.02 

0.33** 

0.09 

0.22** 
* 

0.06 

-0.11 

0.45 

Yes 

74606 

-1474 

row shows 
ndicate the 

7 

- 0.53** 

0.20 

-1.39** 

0.20 

0.01 

0.01 

0.09** 

0.02 

0.17 

0.12 

0.07 

0.07 

-0.79 

0.63 

0.01*** 

0.00 

Yes 

73598 

-1013 



67 

Table 10 - Inferiority in 1 

Results are robust and clustered at the 
second row shows standard 
and 10 %, respectively. 

Inferiority 
based on IPO 
Hazard 

Early Stage 

Patentcount-
5years 

Alliancecount-
5years 

Log (Equity of 
Previous 
Alliances-
5years) 

Log(Size of 
Previous 
Alliances-
5years) 

Mean VC 
Centra lity 

Mean VC 
Quality and 
experience 

Year Dummies 
Number of 
Spells 
Logplikelihoo 
d 

1 

-0.15** 
0.06 

-0.58*** 
0.20 

Yes 

74119 

-707 

errors. * * * , 

2 

-0.17*** 
0.06 

-0.60*** 
0.20 

-0.04* 
0.02 

Yes 

74119 

-706 

yC's Portfolio and the Hazard of M & A 
company level. The first row shows coefficients, the 
** , * indicate the signif 

3 

-0.11 
0.09 

-0.55*** 
0.20 

-0.05** 
0.02 

0.08*** 
0.02 

Yes 

74119 

-703 

4 

-0.16*** 
0.06 

-0.55*** 
0.20 

-0.05* 
0.02 

0.10*** 
0.03 

-0.35* 
0.19 

Yes 

74119 

-701 

cance at the levels of 1 %, 5%, 

5 

0.11 
0.31 

-0.50** 
0.21 

-0.08** 
0.03 

-0.01 
0.05 

-0.78*** 
0.19 

0.60*** 
0.08 

Yes 

74119 

-667 

6 

0.04 
0.28 
-0.50** 
0.21 

-0.08** 
0.03 

-0.01 
0.05 

-
0.78*** 
0.19 

0.59*** 
0.08 

0.75 
0.67 

Yes 

74119 

-667 

7 

0.00 
0.25 

-0.47** 
0.21 

-0.08** 
0.03 

-0.01 
0.05 

-
0.78*** 

0.19 

0.58*** 
0.08 

0.61 
0.69 

0.00 
0.001 

Yes 

73111 

-665 
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Table 11 - Inferiority in V C ' s 

The first row shows coeff icients, the second 

Portfolio and the Hazard of Exit 

row shows standard errors. 

the signif icance at the levels o f 1 % , 5%, and 10 %, 

clustered at the 

Inferiority 
based on IPO 
Hazard 

Early Stage 

Patentcount-
5years 

Alliancecount-
5years 

Log(Equity of 
Previous 
Alliances-
5years) 

Log (Size of 
Previous 
Alliances-
5years) 

Mean VC 
Centrality 

Mean VC 
Quality and 
experience 

Year Dummies 
Number of 
Spells 

Logplikelihood 

company level. 

1 2 

-0.35*" -0.33"* 

0.06 

Yes 

74955 

-2392 

0.06 

-0.89*** 

0.11 

Yes 

74119 

-2343 

3 

-0.32*** 

0.05 

-0.90*** 

0.11 

0.03"* 

0.01 

Yes 

74119 

-2334 

4 

-0.27*** 

0.05 

- 0 . 8 1 * " 

0.11 

0.02" 

0.01 

0.12*" 

0.02 

Yes 

74119 

-2278 

) ) 

respectively. Results are 

5 

-0.14 

0.09 

-0.83*** 

0.12 

0.01* 

0.01 

0.09*** 

0.02 

0.36*** 

0.07 

Yes 

74119 

-2261 

6 

0.11 

0.15 

-0.76*" 

0.12 

0.00 

0.01 

0.08*** 

0.02 

0.08 

0.08 

0.34*** 

0.05 

Yes 

74119 

-2233 

7 

0.10 

0.15 

-0.76** 

0.12 

0.003 

0.01 

0 . 0 8 " * 

0.021 

0.08 

0.08 

0 . 3 4 " * 

0.05 

0.17 

0.38 

Yes 

74119 

-2233 

* indicate 

robust and 

8 

-0.20*** 

0.06 

' -0.97*** 

0.15 

-0.01 

0.01 

0.07"* 

0.02 

-0.02 

0.09 

0.27*" 

0.06 

-0.76 

0.48 

0 . 0 1 " * 

0.00 

Yes 

74119 

-1861 
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Table 12 -Panel A-Performance Analyses Using Alternative Measures of 
Transferred Conflict of Interest 

This table shows the results of 
dependent variable is hazard of IPO. 

Cox proportional hazard 
Explanatory variables are 

regressions, where 
alternative measures 

of transferred conflict of interest generated by the other startups in VCs' portfolio. 
Year fixed effects are included for each of the years between 1980 and 2005, but not 
reported here for the sake of brevity. Errors are robust and clustered at the company 
level. The first row shows coefficients, the second row shows standard errors. ***, 
**, * are significance at 1% 

Inferiority-Patent Count 
5yr 

Inferiority-Alliance 
Count 5yr 

Inferiority-Cum ulative. 
Alliance Count 

Early Stage 

Patentcount-5years 

Alliancecount-5years 

Log(Equity of Previous 
Alliances-5years) 

Log(Size of Previous 
AIIiances-5years) 

Mean VC Centrality 

Mean VC Quality 

Year Dummies 
Number of Spells 
Logplikelihood 

5%, and 10 %, respectively. 

IPO 
1 

-0.243*" 

0.110 

-1.25** 
0.21 
-0.01 
0.015 
0.10*** 
0.0235 

0.214* 

0.115 

0.097 

0.074 
-1.511** 
0.723 
0.011*** 
0.001 
Yes 
59428 
-924 

IPO 
2 

-0.346*** 

0.088 

-1.259*** 
0.216 
0.004 
0.013 
0.086*** 
0.023 

0.24** 

0.112 

0.058 

0.071 
-1.084 
0.681 
0.011*** 
0.001 
Yes 
54354 
-901 

IPO 
3 

-0.494*** 

0.102 
-1.29*** 
0.21 
0.004 
0.013 
0.079*** 
0.022 

0.237 

0.110 

0.056 

0.070 
-1.098 
0.672 
0.011*** 
0.001 
Yes 
55112 
-909 
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Table 12 -Panel B-Performance Analyses Using Alternative Measures of 
Transferred Conflict of Interest 

This table shows the results of Cox proportional 
variables are hazard of Exit and M&A. 

hazard regressions, where dependent 
Explanatory variables 

of transferred conflict of interest generated by the other startups 
ire alternative measures 
in VCs' portfolio. Year 

fixed effects are included for each of the years between 1980 and 2005, but not reported 
here for the sake of brevity. 
first row shows coefficients 

Errors are robust and clustered at the company level. The 
>, the second row shows standard 

significance at 1%, 5%, and 10 %, respectively. 

Inferiority-
Patent Count 
5yr 

Inferiority-
Alliance Count 
5yr 

Inferiority-
Accum. 
Alliance Count 

Early Stage 

Patentcount-
5years 

Alliancecount-
5years 

Log (Equity of 
Previous 
Alliances-
5years) 

Log(Size of 
Previous 
Alliances-
5years) 

Mean VC 
Centrality 

Mean VC 
Quality 

Year Dummies 
Number of 
Spells 
Logplikelihood 

EXIT 
4 

-0.1230 

0.0813 

-0.8636*** 
0.1590 

-0.0177 

0.0131 

0.0697*" 

0.0201 

-0.0082 

0.0921 

0.2720*** 

0.0576 

-0.9709* 

0.5381 

0.0079*** 

0.0004 
Yes 

58989 

-1687 

EXIT 
5 

-0.2396*** 

0.0718 

-0.8937*** 
0.1621 

-0.0150 

0.0104 

0.0588*** 

0.0191 

-0.0049 

0.0910 

0.2526*** 

0.0571 

-0.8390 

0.5306 

0.0080*** 

0.0005 
Yes 

53895 

-1605 

EXIT 
6 

M&A 
7 

0.0472 

0.1168 

-0.3160*** 

0.0726 
-0.9147*** -0.3494 
0.1602 

-0.0149 

0.0105 

0.0556*** 

0.0186 

-0.0051 

0.0903 

0.2520*** 

0.0568 

-0.8428 

0.5282 

0.0081*** 

0.0005 
Yes 

54653 

-1616 

0.2227 

-0.0834** 

0.0384 

-0.0159 

0.0530 

-0.7843*** 

0.1906 

0.5765*** 

0.0827 

0.4526 

0.7223 

0.0002 

0.0007 
Yes 

58989 

-585 

errors. ***, **, * are 

M&A 
8 

-0.1006 

0.0945 

-0.4823** 
0.2348 

-0.1089*** 

0.0389 

-0.0155 

0.0526 

-0.7804*** 

0.1874 

0.5638*** 

0.0791 

0.4772 

0.7523 

0.0004 

0.0007 
Yes 

53895 

-537 

M&A 
9 

-0.1056 

0.0987 
-0.4909** 
0.2353 

-0.1091*** 

0.0389 

-0.0140 

0.0521 

-0.7800*** 

0.1874 

0.5659*** 

0.0788 

0.5062 

0.7495 

0.0004 

0.0007 
Yes 

54653 

-538 
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Chapter 2: The Impact of Status on Performance under Different Types of 
Uncertainty: Evidence from the Venture Capital Industry 

Abstract 

Uncertainty is important for the performance of firms. We know that status can be very 

important in helping a firm help manage the uncertainty it faces. In this paper, I combine 

modern finance theory with organizational theory to analyze how status affects 

performance under different dimensions of uncertainty. I argue that the effect of status on 

a firm's performance is higher when there is higher firm-specific uncertainty. Under high 

firm-specific uncertainty, signaling the firm's quality is more important, making status 

more valuable. Hence, status has higher affect on resource flow and leads to higher 

performance when there is higher firm-specific uncertainty. On the other hand, the impact 

of status on performance does not change with the level of exposure to market 

uncertainty. Even though status can affect the level of exposure to market uncertainty, 

such an exposure only affects required returns, not excess returns. Hence, it does not have 

an impact on performance. I test my hypotheses on the venture capital (VC) industry and 

find that the effect of VC's status in syndicate networks on VC performance increases as 

the VC faces higher firm-specific uncertainty. On the other hand, the effect of status on 

the VC's performance does not change with the VC's exposure to the market uncertainty. 

My findings have important theoretical and managerial implications on organizational 

decision-making, strategy, and organizational innovation. 
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1. INTRODUCTION 

It is well documented that uncertainty is important for the performance and 

success of organizations (e.g., Thompson, 1967). Organizations that can better handle 

uncertainty can be more successful than those that do not. Status, i.e. the deference given 

to an organization in its social relations, is one of the factors that help organizations 

perform better under uncertainty (e.g., Merton, 1968; Podolny, 1993; Podolny et al., 

1996; Benjamin & Podolny, 1999; Roberts & Dowling, 2002; Jensen, 2003; Sine et al., 

2003). Not only an organization's own status but also its affiliations with high status 

firms increase its performance (Baum & Oliver, 1991, 1992; Finkelstein, 1992; Han, 

1994). It is also shown that status becomes more important when uncertainty is higher 

(Stuart et al., 1999; Stuart, 2000; Chung et al., 2000; Higgins & Gulati, 2003). 

Despite the substantial work in this area, we still do not know how different types 

of uncertainty moderate the relationship between status and performance. Status increases 

perceived quality, affecting resource flows and hence elevating performance under 

uncertainty. However, since the sources of different types of uncertainty are distinct, the 

social process initiated by status might have different impacts under distinct dimensions 

of uncertainty. Therefore, it is imperative to investigate the effect of status on firm 

performance under different types of uncertainty. 

In this paper I combine modern finance theory with organizational theory and 

sociology to analyze how status affects performance under different dimensions of 

uncertainty. We can decompose uncertainty into two distinct components: Firm-specific 

uncertainty and the uncertainty associated with the domain of the firm's activities, i.e. the 

firm's exposure to market uncertainty. I suggest that status should be more valuable for 
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performance when firm-specific uncertainty is higher. On the other hand, the value of 

status on a firm's performance should not change with the firm's exposure to market 

uncertainty. 

The first dimension of uncertainty, firm-specific uncertainty, is the uncertainty 

stemming from the factors unique to the firm, which cannot be explained by the market-

wide changes. The second dimension of uncertainty is the "uncertainty associated with 

the market-wide changes in the domain of activities of the firm". This type of uncertainty 

shows the extent to which a firm's business is affected by the unexpected changes in 

market conditions. Previous literature in organization theory and strategy is focused on 

market-wide uncertainty, which is the same for every firm. However, each firm is 

affected by market uncertainty to a different extent (Sharpe, 1965 and Lintner, 1964). 

Therefore, one needs to focus on "to what extent market uncertainty affects a particular 

organization", rather than the market uncertainty itself. 

Status of a firm in a network of social relationships can be defined as the 

deference given to the firm due to its position in the network. Having high status or being 

affiliated with high status firms can help a firm to manage firm-specific uncertainty by 

enabling it to be perceived as higher quality. This certification facilitates the flow of 

resources towards the firm, increasing the firm's actual quality. Even when actual quality 

does not change, the certification still enables the firm to attract more resources and gain 

competitive advantage. As a result of this mechanism, the firm achieves better 

performance. Note that "managing firm-specific uncertainty" does not necessarily mean 

reducing uncertainty but rather means engaging in value-increasing activities that will 

increase the likelihood of positive outcomes independent of market conditions. 
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The venture capital (VC) industry provides an excellent example of how status 

can help a firm manage firm-specific uncertainty. Uncertainty faced by a VC firm is 

mainly determined by the uncertainty pertaining to its portfolio companies. Hence, a VC 

firm manages the uncertainty it faces mainly by managing the uncertainty pertaining to 

the new ventures in its portfolio. VC firms help their portfolio companies by hiring better 

managers, providing strategic guidance, making them more professional organizations, 

and increasing their innovative and collaborative capabilities (e.g. Hellman and Puri, 

2002; Gorman and Sahlman, 1989; Baum and Silverman, 2004; Hsu, 2006; Megginson 

and Weiss, 1991). 

VCs can manage firm-specific uncertainty not only via their own resources or 

market ties but also by signaling the quality of the new ventures in their portfolios. High 

status VC firms are perceived to conduct better due diligence before investing in a 

company (e.g. Megginson and Weiss, 1991). Furthermore, such VCs are perceived to be 

providing better value-adding services as well. As a result, new ventures that are 

endorsed by high status VC firms are perceived to be higher quality by the outsiders. 

Hence, even if the VC firm does not expend any of its own resources; the sole fact that it 

invests in a particular new venture may certify the quality of the new venture. This 

certification enables the new ventures in VCs portfolio more easily attract high quality 

managers, scientists, alliance papers, and investors. Therefore, independent of market 

conditions high status VC firms can help portfolio companies perform better. This 

suggests that high status VC firms are better able to manage firm-specific uncertainty 

compared to the VCs with lower status. 
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I argue that status becomes more valuable as firm-specific uncertainty increases. 

When there is higher firm-specific uncertainty, outsiders have more difficulty in 

evaluating the quality of the focal firm and its investments. Therefore, regardless of the 

market conditions the signals, or cues, about the firm's quality become more valuable 

when there is higher firm-specific uncertainty. As a result, the status of the firm in a 

network of social relations becomes more valuable when there is higher firm-specific 

uncertainty. 

On the other hand, having high status should not become more valuable when 

there is higher exposure to market shocks. According to the Capital Asset Pricing Model 

(CAPM) in finance theory, investors cannot diversify the uncertainty generated by the 

market shocks. Therefore, market compensates the level of firm's sensitivity to market 

shocks with the "required return". In other words, the required return of a firm is the 

expected return for facing a particular level of exposure to market shocks. Above 

argument suggests that the performance of a firm is determined by the firm's excess 

return, which is the return attained above and beyond the firm's required return (Sharpe, 

1965 and Lintner, 1964). Since the level of a firm's exposure to market uncertainly 

determines required return, not excess return, the effect of status on the firm's exposure 

to market uncertainly should not lead to changes in performance. 

I focus on the venture capital (VC) industry to test my hypotheses. VC firms face 

very high uncertainty, and status in the VC syndicate networks is very important for the 

success of the VC firms and their portfolio companies (Gorman and Sahlman 1989, 

Sahlman 1990, Bygrave and Timmons 1992, Bygrave 1997, 1998, Lerner 1994, Gompers 
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and Lerner 1999, Sorenson and Stuart 2001, Kaplan and Stromberg 2002). Therefore, the 

VC industry provides an ideal context to test my hypotheses. 

Anecdotal evidence also confirms the value of the venture capital firm's position 

in the syndicate networks on the success of the VC firm and its portfolio companies. Phil 

Meyers, President and CEO of the Cyclone Commerce, which is a portfolio company of 

the Trinity Ventures, says that "we have worked with Trinity strategically to leverage 

their network to bring us prospective customers, partners, and other critical resources we 

need to grow." Trinity Ventures is among the highest status VC firms in my sample, and 

this anecdotal evidence suggests that they are using their status in the syndicate networks 

to help their portfolio companies manage firm-specific uncertainty. 

I find that as the fund-specific uncertainty of the VC fund increases; the status of 

the fund's parent VC firm in VC syndicate networks has greater impact on the fund's 

performance. However, the impact of the parent VC's status on the fund's performance 

does not vary with the fund's exposure to market uncertainty. I conduct both cross 

sectional and panel data analyses. I also control for the endogeneity in VC firm's status 

by using instrumental variables. The results are robust across various tests on panel and 

cross sectional data, and they strongly support my hypotheses. 

2. THEORY AND HYPOTHESES 

2.1. Status and Uncertainty 

Having high status enables the firm to better manage firm-specific uncertainty. 

When the quality of the firm is not observed or is uncertain, status signals the perceived 

quality of the firm. Hence, the firm can get better resources at more favorable terms, 
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enabling it to attain positive outcomes with greater likelihood. As a result, the focal 

firm's actual quality increases and it becomes more successful than the lower status firms 

(Merton 1968, Podolny 1993, Podolny and Stuart 1995). Furthermore, even when status 

does not increase actual quality, the certification provided by high status enables the firm 

to gain competitive advantage by increasing its capability to attract valuable resources. 

Therefore, attaining a high status position is a very effective way for a firm to handle 

uncertainty (Merton 1968, Podolny 1993, 1994). 

2.2. Hypotheses 

Uncertainty has significant impact on the success of firms. Therefore, it has been 

a central issue in organizational theory (e.g. Thompson 1967). Since this paper is 

investigating the relationships between status, uncertainty, and performance, the relevant 

type of uncertainty is the uncertainty perceived by outsiders about the quality of the firm. 

This type of uncertainty is similar to the altercentric uncertainty as defined by Podolny 

(1994).5 Previous literature investigated the impact of status on performance under 

uncertainty without disentangling the dimensions of uncertainty. Therefore, one needs to 

investigate the relation between status and performance under distinct types of 

uncertainty. 

The first dimension of uncertainty, i.e. the exposure to market uncertainty, is the 

uncertainty associated with the firm's domain of activities. It shows how much the firm's 

business is affected by unexpected changes in market conditions.6 Previous literature in 

organizational theory mainly assumes that uncertainty associated with a firm's domain of 

However, my definition of uncertainty slightly diverges from Podolny's altercentric uncertainty. Podolny allows 
comparisons of ego and altercentric uncertainty at different times. Hence, he suggests that there can be cases where 
altercentric uncertainty is lower than egocentric uncertainty. However, one needs to look at different types of 
uncertainty simultaneously. Except for the highly unlikely cases where the outsiders know more than focal firm about 
the focal firm's environment, altercentric uncertainty should contain a huge portion of egocentric uncertainty. 
6 We can call unexpected changes in market conditions "market shocks". 
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activities is the market uncertainty. However, each firm can be affected by market 

uncertainty differently. Therefore, we need to focus on "how much a firm's business is 

affected by the market uncertainty", rather than market uncertainty itself. 

Status might affect a firm's level of exposure to market uncertainty. Assume that 

there is an unexpected decrease in the market-wide demand. Under such a condition, high 

status enables a supplier to be placed in front of the queue representing the perceived 

quality of the suppliers. To the extent that the quality of the product is unobservable, 

consumers prefer to transact with suppliers that have higher perceived quality. This 

suggests that high-status suppliers and the ones affiliated with high status firms may be 

less affected by demand shocks compared to the low status ones. 

However, the impact of status on performance should not change with the level of 

firm's exposure to market shocks. According to the CAPM in modern finance theory, 

investors cannot diversify the uncertainty stemming from the unexpected changes in 

market conditions. Therefore, depending on the level of firm's exposure to market 

shocks, there is a particular level of required return that the firm is expected to generate. 

This means that only the firms that can gain excess returns above and beyond the 

required returns can attain positive performance. By affecting the level of a firm's 

exposure to market uncertainty, status can only change the level of the required return of 

the firm. This means that status cannot help firm to attain excess return through this 

mechanism. Therefore: 

Hypothesis 1: The impact of status on performance should not vary with the level of 

firm's exposure to market uncertainty. 
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The second dimension of uncertainty is firm-specific uncertainty, which is the 

uncertainty that emanates from the factors that are unique to the firm and that are 

generated independent of market conditions. Such uncertainty is independent of market-

wide conditions. Based on this definition, below I describe the main reasons through 

which firms might face firm-specific uncertainty. 

Organizations vary in many other aspects, and these variations lead to differences 

in the uncertainty pertaining to each organization. Outsiders may perceive firm-specific 

uncertainty for various reasons. Exchange partners of the firm (Stuart 1998, Robinson 

and Stuart 2006, Gulati 1995, Williamson 1981), incomplete knowledge about cause-

effect relationships, and variations in organizational learning (Cyert and March 1963, 

March 1978, Levitt and March 1988) that stem from organization-related factors create 

firm-uncertainty. 

If the focal firm is young, inexperienced, or its core technology is unclear, 

outsiders also perceive high uncertainty about the quality of the focal firm (Stinchcombe 

1965, Hannan and Freeman 1984, Sorensen and Stuart 1999). Similarly, firms that are at 

the beginning of their learning curve, engaging in restructuring, or working on very 

uncertain and complex projects face high firm-specific uncertainty (Haveman 1992, 

Haunschild 1994, Greeve 1996). 

Furthermore, when the focal firm does not have a clear identity, outsiders also 

have higher firm-specific uncertainty since they cannot put the firm into well-defined 

cognitive categories (Zuckerman 1999). Lack of legitimacy is another source of firm-

specific uncertainty. The level of compliance with the requirements of regulative, 

normative, or cognitive institutions changes across organizations. Organizations that do 
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not comply with the requirements of the institutions suffer from lack of legitimacy (e.g. 

Scott, 2003; Meyer and Rowan, 1977; Dimaggio and Powell, 1991; Singh et al., 1986; 

Davis, 1991; Ruef, 1998). The lack of legitimacy hinders the organization's capability to 

access necessary resources to survive regardless of the market-wide conditions. This 

leads not only to low performance but also to firm-specific uncertainty about the 

organization's future prospects. 

Given two firms that have the same level of firm-specific uncertainty, the one that 

is perceived as having higher quality can access better resources and hence can attain 

higher performance. This means that, even if the two firms had equal value at the 

beginning, the one that is perceived as having higher quality will be more successful at 

the end. 

VC industry provides plenty of evidence that focal firms can better manage firm-

specific uncertainty if they are affiliated with prominent organizations. VC firms provide 

portfolio companies with strategic advice, help them professionalize their management, 

and attract better quality managers. Furthermore, new ventures are better able to attract 

other resources from the environment such as new investors, alliance partners, and clients 

because of the certification benefits of the VC investments. This enables the new venture 

to find alliance partners, suppliers, investors, and reputable underwriters (Gorman and 

Sahlman, 1989; Megginson and Weiss, 1991; Hellman and Puri, 2000, 2002; Rao and 

Drazin, 2000; Amit et al., 2002; Baum and Silverman, 2004; Hsu, 2006). VC firms 

provide the value-adding services above regardless of the market conditions. Therefore, 

the value-adding services of VC firms help portfolio companies manage firm-specific 

uncertainty. 
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Since affiliation with high-status firms certifies the quality of the focal 

organization, the organization can gain higher legitimacy and hence better manage firm-

specific uncertainty. Firm-specific uncertainty is also correlated to the organization's 

needs and objectives. Depending on its objectives, each organization might benefit from 

different network structures. (Burt, 1992, 1997; Powel et al., 1996; Uzzi, 1999; Hansen, 

1999; Ahuja, 2000; Ingram and Roberts, 2000). To the extent that having high status and 

affiliations with high status firms enable the firm to form ties with the desired exchange 

parties (e.g. Podolny 1994, Hsu 2004, Stuart 2000), status helps firms form and maintain 

the patterns of network ties that are more conducive to achieving positive outcomes. 

Hence, status helps the focal organization better manage firm-specific uncertainty. 

Outsiders evaluating the quality of young companies and the companies operating 

at early stages tend to face higher firm-specific uncertainty. Stuart et al. (1999) show that 

young companies benefit more from the certification provided by the endorsements of 

prominent firms. The VC industry also provides evidence in favor of this argument. 

Bygrave and Timmons (1992) suggest that new ventures operating at early stages benefit 

more from the investment of reputable VC firms. In addition, Zuckerman (1999) shows 

that as a company has a less clear identity, outsiders have more difficulty evaluating the 

firm's quality, and hence they rely more on the opinions of analysts. Furthermore, the 

certification benefit of affiliations with high-status firms increases as the focal firm 

suffers more from the lack of identity and legitimacy. 

Similarly, as firm-specific uncertainty increases, the status of the focal firm itself 

also becomes more important in signaling the firm's perceived quality to the outsiders 

because little information is provided by the other sources about the focal firm's quality. 



82 

The above argument suggests that status is more valuable for performance when there is 

higher firm-specific uncertainty. 

Hypothesis 2: The value of status for performance should be higher when there is higher 

firm-specific uncertainty. 

3. RESEARCH DESIGN 

3.1. Research Site-Venture Capital Industry 

I focus on the venture capital industry to test my hypotheses. Venture capital (VC) 

firms invest in companies that face very high uncertainty regarding their future prospects. 

Therefore, VC firms face very high uncertainty (Gorman and Sahlman 1989, Sahlman 

1990, Bygrave and Timmons 1992, Gompers and Lerner 1999, Lerner 1994, Sorensen 

and Stuart 1999, Kaplan and Stromberg 2002, Podolny 2001). 

In addition, the status of the VC firm in syndicate networks is very important for 

performance. The ties formed through co-investments enable the VC firms to become 

aware of the investment opportunities, conduct better due diligence, and provide better 

strategic advise and monitoring in the post investment period. Furthermore, VC firms can 

leverage their positions in the syndicate networks to help their portfolio companies attain 

better quality resources. As a result, VC firms can attain more return on their investment 

(Bygrave 1987, 1988, Bygrave and Timmons 1992, Lerner 1994, Sorenson and Stuart 

2001, Podolny 2001, Hochberg et al. 2006), thus making the status of VC in syndicate 

networks a critical factor for high performance. 

Furthermore, the venture capital industry has become increasingly important in 

the financing of entrepreneurial organizations. Equity financings for Venture-Backed 
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companies were 22.8 billion USD in 2005.7 It is very important for entrepreneurs, venture 

capitalists, and investors to understand the factors that determine the performance of 

venture capital firms. 

When a VC firm with high status in the syndicate networks invests in a new 

venture, the VC firm provides its portfolio company with certification. As a result, 

portfolio companies of the high status VC firms are perceived as high quality. 

Certification of quality is very important for the performance of the new ventures (Stuart 

et al. 1999), enabling them to access a variety of resources such as new investors, better 

managers, and alliance partners. In the end, the actual quality of the companies in the 

high-status VC firm's portfolio increases, thus increasing the performance of these 

companies. Consequently, the performance of the VC firm increases since the VC firm's 

performance depends on the performance of the companies in its portfolio. 

3.2. Data 

I obtain data from the VentureXpert database, which is part of the Thomson 

Financial's Venture Economics database. I focus on the investments made by the US 

venture capital firms and exclude foreign venture capital firms. Foreign venture capital 

firms are subject to different regulations and environmental factors. Such heterogeneity 

could lead to problems in estimating the impact of network status on VC's performance 

given that I do not have data to control the impact of such factors. I also exclude the VCs 

affiliated with the corporations or working as subsidiaries of other corporations since 

those VCs might have different aims such as investing in the companies as part of the 

strategy of the parent company. I exclude all the VC firms, VC funds, and portfolio 

companies that are recorded as "undisclosed" since such names are not sufficient to 

7 Source: 1Q' 2006 Ernst & Young/VentureOne Venture Capital Report. 
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uniquely identify an organization. The data contains 2,288 unique VC firms that invest in 

24,242 portfolio companies via 5,667 distinct VC funds. I focus on the VC investments 

that are made between 1/1/1980 and 12/31/2005. Following the previous studies, I 

exclude the VC investments that are made before 1980 since VentureXpert's data 

pertaining to that period is not very reliable. Gompers and Lerner (1999) provide detailed 

information about the database. 

I use COMPUSTAT and CRSP files to get the list of the public companies and 

the returns of their stock prices. VentureXpert fails to provide information about the SIC 

codes of many portfolio companies. I receive the 4 digit SIC codes for more than three 

thousand companies from Ueda and Hirukawa (2006), who had hand matched the SIC 

codes using various sources. 

3.3 Variables 

3.3.1. Dependent variable 

In order to measure the performance of funds, I ideally need the rate of the return 

of the fund. Unfortunately, this information is not available. I use the exit ratio of the 

fund to proxy for the fund's return. The exit ratio of the fund is equal to the ratio of the 

number of IPOs and M&As to the number of companies in the VC fund's portfolio. A 

VC fund can only realize returns from a portfolio company if the company goes public or 

is acquired by some other company. Given that exit from the portfolio is the single most 

important event in determining the returns of a VC fund, the actual returns and the exit 

ratio should be positively correlated. Hochberg et al. (2006) also use the exit ratio to 

proxy for VC fund return, and in a sub-sample they show that the two measures are 

positively and significantly correlated. 
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3.3.2. Independent variables 

The status of the parent VC firm. I measure the status of the VC fund at the level 

of the parent VC firm, i.e. the VC firm that founded the fund. A particular VC firm may 

invest in new ventures through many funds. Hence, a VC firm forms syndicate ties to the 

other VC firms via all of its funds. Therefore, when evaluating the status of a particular 

fund, third parties mainly refer to the status of the parent VC firm. As a result, a new fund 

established by a high status VC will be considered high status in the market. 

I operationalize the parent VC firm's status in the VC industry as the VC firm's 

eigenvector centrality, as defined by Bonacich (1987), in the VC syndicate investment 

network. Eigenvector centrality has been commonly used to operationalize the status of 

an firm in a network of social relationships (e.g. Sorenson and Stuart 2000, Podolny 

1993, 1994, 2001). Eigenvector centrality is particularly useful to measure status in a 

social network because it incorporates the status of the firms that are both directly and 

indirectly linked to the focal firm. For the purposes of brevity, from now on I refer to 

eigenvector centrality as centrality. 

I measure the centrality of the focal VC firm i at time t by using all of the 

syndicate ties formed between the VC firm i and the other VC firms for a five-year 

window between t-5 and t. In other words: 

Centrality of the VC firmijt = Q,, = £ (a, + Stcif )RiJ, (1) 

where Cj t is the centrality of the VC firm j at year t, Rjjt is the relationship matrix which 

shows the number of coin vestments between VC firms i and j for the time period between 

t-5 and t. Nt is the total number of VC firms that were active at any point in time between 

t and t-5. 5t is the weighting coefficient, which can be assigned an arbitrary number. 
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Following the previous literature (e.g. Podolny 1993, 1994, Jensen 2003, Shipilov 2005), 

I set 8t equal to three-quarters of the reciprocal of the largest eigenvalue of the R. In order 

to be able compare centralities across time, I set a so that the maximum centrality for 

each year is equal to 1. 

VC fund's sensitivity to market shocks. This variable shows the extent to which 

the firm's business is affected by the shocks in the market. In other words, it shows the 

extent to which the firm's business varies with the unexpected changes in the market. I 

operationalize this variable as the average beta of the companies in the VC fund's 

portfolio utilizing the Capital Asset Pricing Model (CAPM). I call this average beta the 

VC fund's beta. For the panel data regressions at the VC fund-year level, I calculate the 

VC fund's beta each year from 1980 to the end of 2005. 

One can use the CAPM estimation equation below to estimate the beta of a 

particular portfolio company i. Rj is the return of the company's stock, Rf is the return of 

the risk free asset and Rm is the market return. I use the annual return to the S&P 500 

index to proxy Rm and the annualized return for the 6-month T-bills to proxy Rf. S&P 500 

is more appropriate than the return to other indices such as NASDAQ because S&P more 

closely represents the market portfolio. 

Ri>rRf,t = beta*. t*(Rm,t-Rf,t) + e i, t (2) 

We cannot apply this formula to portfolio company i when it is private since such 

companies' shares are not publicly traded. One way to estimate the beta of a non-public 

company is to use the return data of the public companies that have similar characteristics 

to i. Even for the companies that have return data, beta is generally estimated by using the 

return of a portfolio of similar stocks in order to decrease the estimation error (Fama and 
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French, 1992). I follow this commonly utilized method to estimate the beta of the 

companies in the fund's portfolio. First, for each year 11 form a portfolio consisting of all 

of the public companies that have the same 4-digit SIC code as the company i. Then, I 

calculate the beta for this portfolio and assign it to the company i. Note that the portfolio 

is updated every year with the companies exiting and entering the industry defined by the 

4-digit SIC code. 

To calculate the beta of a particular industry portfolio between 1980 and 2006, I 

conduct moving window regressions that shift by one month and that have a width of 60 

months. To find the annual beta of this industry portfolio at year t, I took the average of 

the monthly betas for the past 12 months. A VC fund generally has more than one 

company in its portfolio. After estimating each company's beta for year t, I took the 

average of the company betas to calculate the VC fund's beta at year t. The ideal way to 

calculate this would be to take a weighted average, where the weights are the USD 

amount of the VC fund's investment in each portfolio company at the end of year t. 

However, Venture Economics does not provide this data. Therefore, I follow the second 

best approach, which is averaging without the weights. The VC fund k's beta at time t is: 

N 

Fundbetakjt = ^betalt +N (3) 

where betajt is the beta of portfolio company i at year t and N is the number of companies 

in fund k's portfolio in year t. 

VC fund's exposure to the firm-specific uncertainty. Firm-specific uncertainty 

reflects the variation in the firm's business that cannot be explained by the market 

shocks. Hence, this component is the portion of the uncertainty that can vary across firms 

depending on the factors unique to the firm such as management talent. This component 
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of the return also incorporates the information asymmetry between the general public and 

the firm. 

In order to get an accurate measure of firm-specific uncertainty, I directly 

estimate it by using the non-systematic variation in the firm's return, which is the error 

term in equation 2. The error term in the equation 2 shows the variation in the company's 

return that cannot be explained by the variation in the market. It is not possible to 

calculate the non-systematic variation for non-public firms, however I can use the same 

procedure that I utilized to calculate betas. Therefore, for each portfolio company i, I 

calculate the ei,t by using the average return of the public companies in i's industry. 

Then, I calculate the VC fund's exposure to firm-specific uncertainty by taking the 

average of the ei,t's of the companies. Since Venture Economics does not provide VC 

fund's investment at each company I am not able to calculate a weighted average. VC 

fund k's exposure to firm-specific uncertainty at year t is: 

Fund exposure to firm-specific uncertainty k,t = Xe'.' " ^ ^ 

/=i 

where 8jjt is the nonsystematic variation pertaining to portfolio company i at year t and N 

is the number of companies in the fund k's portfolio in year t. 

One might use various proxies for firm-specific uncertainty such as the 

geographical distance of VC's investments, average investment stage of the VC, whether 

the VC takes over the lead versus nonlead investor role and the volatility of the number 

of IPOs in the VC firm's industry. However, all of these variables are proxies for the 

overall uncertainty faced by the firm, hence they will not allow us to understand through 

which dimension of uncertainty status affects performance. 
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3.3.3. Control variables 

Quality of the VC Firm. The status of the VC firm can be correlated with its 

quality, therefore in order to identify the effect of status on performance we need to 

control for the VC firm's quality. Controlling for the quality of the VC firm also greatly 

enables us to control for the quality of the VC's portfolio companies because high quality 

VC firms are more likely to invest in high quality companies and to provide them with 

better strategic advice and monitoring in the post investment period. A VC firm's 

reputation signals its quality. Using the proxies for the VC firm's experience, age, and 

size, I control for the VC firm's reputation. 

The VC firm's experience is a good indicator of VC's and portfolio companies' 

quality because experience facilitates organizational learning, thus enabling the firms to 

better qualify for the requirements of their businesses (March 1988). VCs that have more 

experience also have better knowledge about what it would take to be a promising new 

venture. Therefore, an experienced VC may have better firm selection ability, which is an 

important determinant of a VC's success. In addition, in the postinvestment period, such 

VC firms can provide better monitoring and strategic advice to the portfolio companies. 

Following the previous literature (e.g. Stuart and Sorenson, 2001), I operationalize 

experience using the cumulative deal count of the VC firm, which is equal to the number 

of companies in which the VC firm has invested between its founding and the end of year 

t. 

Another measure of quality could be the VC firm's age. Older VCs are less likely 

to suffer from the liabilities of newness. Older firms have more effective and stable 

routines and business structure that can enable them to be more successful. Compared to 



90 

young firms, older firms have clearer identities and have achieved higher legitimization. 

By staying in the business longer they show that they are reliable and stable and that they 

can handle the challenges of their environment. In addition, older firms have better ties to 

their exchange partners such as their suppliers and fellow firms. As a result, older firms 

may perform better (Stinchcombe 1965, Carroll and Hannan 2000). On the other hand, 

older firms might have higher inertia, decreasing their capability to catch up with the 

changes in their environment. This might decrease the performance of the firm (Hannan 

and Freeman, 1984, Carroll and Hannan 2000). I operationalize the VC firm's age by the 

time elapsed since the founding of the VC firm. 

A VC firm's size could be another good indicator of the firm's quality. Higher 

quality VC firms tend to be more successful and achieve higher growth over time. 

Moreover, firm size could proxy a VC firm's experience and its reach to a variety of 

firms in the market. Hence, we need to control for the VC firm's size to identify the 

effect of status. I operationalize the VC firm's size by the cumulative USD amount of 

investment the VC firm has done prior to year t. 

Age of the portfolio companies. In addition, I control for the average age of the 

companies in the VC fund's portfolio. Recently formed companies lack clear identity, 

legitimacy, and reliability about their business. In addition, such firms have not yet 

formed ties to the other firms in their environments such as suppliers and clients. Hence, 

such firms face extreme difficulty in accessing and maintaining the resources necessary 

to survive and flourish (Stinchcombe 1965, Carroll and Hannan 2000, Stuart et al. 1999). 

This suggests that younger companies will have less likelihood to survive. Therefore, all 

else being equal, compared to older companies younger portfolio companies have less 
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likelihood of an IPO or being acquired. 

I include VC fund fixed effects, which control for time invariant properties of the 

VC fund. In addition, together with time dummies, VC fund dummies control for some 

VC fund properties that change over time, such as the age of VC funds. 

Environmental Factors: In order to control for the impact of market-wide 

conditions pertaining to each year, I use year dummies. Using year dummies enables me 

to control for the impact of several market-wide factors on the fund's performance. First, 

the market's receptivity or the hotness of the IPO market may affect the fund's 

performance. Second, the density of the venture capitalists may be important, which can 

affect the legitimacy of the companies and the level of competition in the venture capital 

industry (Carroll and Hannan, 2000). Third, in a particular year the total number of 

companies waiting to go public may affect the level of competition among new ventures 

and the likelihood that a new venture will go public. This affects the exit ratio of the VC 

funds investing in the new venture. Fourth, the total dollar amount of fund inflows into 

the VC industry in the fund's vintage year might affect VC performance by affecting the 

number and the quality of the companies in which a VC firm invests. 

3.3.4. Additional variables in the cross sectional analysis 

Since I use VC-fund level fixed effects, I automatically include the impact of the 

time invariant VC fund level variables such as the VC fund's size, sequence, the fund's 

vintage year dummies and the first fund dummy. In the robustness tests, however, I 

conduct cross sectional regressions where I use the VC fund level variables below. 

Environmental conditions at the vintage year of the VC fund 

VCfund level vintage year dummies: The conditions at the time an organization is 
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founded might affect the organization's structure, survival chance, and performance 

(Carroll and Hannan 2000). Similarly, the conditions at the time a VC fund is established 

might affect the fund's investment strategies and its capability to add value to its portfolio 

companies (Kaplan and Schoar 2005, Hochberg et al. 2006). By including the VC fund's 

vintage year dummies, I incorporate the impact of the various market-wide factors at the 

fund's founding that might be highly influential to the fund's performance. These factors 

include the total $ amount of fund inflows into the VC industry in each year, the 

NASDAQ and S&P 500 return, the total number of IPOs in the market, and the total 

number of portfolio companies that are waiting for IPO. Below, I explain why each of the 

above factors is important. 

NASDAQ return and S&P 500 return. The likelihood of a company to go to IPO 

is largely affected by the market's receptivity to IPOs. If the investors have more positive 

views about the IPOs, it is easier to take the portfolio company to IPO. On the other hand, 

if markets are doing poorly there is higher uncertainty about the success of the companies 

in general, thus increasing the threshold to go to IPO. This makes it less likely to go 

public, decreasing the exit ratio of the VC fund. The return of the NASDAQ is frequently 

used as a proxy for the market conditions especially when we are interested in high tech 

companies. Since VCs mainly invest in high tech industries, I use the NASDAQ return to 

operationalize market conditions. 

Total number of IPOs in the market at each year. When the number of private 

companies waiting to go public is controlled, this measure can be positively related to the 

market's sentiment, i.e. the market's receptivity to go to IPOs. 

Total number of portfolio companies that are waiting to go to IPO. As the number 
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of companies waiting to be public increases, competition among them increases. As a 

result, as this number increases, it gets more difficult for a particular portfolio company 

to go public. This will negatively affect the total number of IPOs in the VC fund's 

portfolio, decreasing the exit ratio. 

Total $ amount of fund inflows into the VC industry. As the dollar amount of 

funds available for the VC firms increases, there is more competition among VC firms to 

invest in high quality portfolio companies. Therefore, as the competition increases the 

likelihood that a particular VC firm will invest in low quality companies increases. 

Other Control Variables for the Cross-Sectional Analyses. 

VC fund's investment stage focus. New ventures whose projects are at the early 

and seed stages face a lot of uncertainty about the success of the project (e.g. Bygrave 

and Timmons 1992, Stuart et al. 1999). At these stages the product either consists of just 

an idea, or is at a very early stage of the development process. Only a company that can 

convince third parties about the quality of its products, or that can get some sort of 

certification for its products can find the necessary funding and strategic support to make 

it to the subsequent stages. At the later stages, the company has already achieved some 

level of legitimacy and certification about the quality of its product either from the 

institutions such as the FDA or from the other VC investors. In addition, since the 

product is at a more advanced stage, the biggest part of the uncertainty about the future 

prospects of the product is resolved. As a result, portfolio companies in later stages have 

a higher likelihood to survive, making them better targets for acquisitions and better 

candidates for public investment via IPOs. I operationalize investment stage focus using a 

dummy variable that takes on 1 if the stage focus of the VC fund is reported as either 
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early stage or seed stage in VentureExpert. 

VC fund's size. The size of the VC fund can be influential in determining its 

performance (Kaplan and Schoar, 2005, Hochberg et al. 2006). I operationalize this as the 

USD amount of money the fund has invested throughout its lifetime. 

Whether the VCfund is the first fund founded by the VCfirm (first fund). The first 

fund of a VC firm is more likely to suffer from the factors such as the lack of experience, 

legitimization, network ties, and visibility. Hence, I use a dummy variable, which takes 

on 1 when the VC fund is the first fund of the VC firm, i.e. if the VC fund's sequence 

number is 1. 

Note that the above three variables are redundant in panel regressions since panel 

regressions contain VC fund fixed effects, which incorporate the impact of time-invariant 

VC fund level factors such as the fund's stage focus, size or whether the fund is the first 

fund of the parent VC firm. 

Average age of the companies in the fund's portfolio. VC funds generally 

liquidate after operating for a decade. Hence, I used the average age of the companies in 

the fund's portfolio 10 years after the fund was founded. This variable enables me to 

control for the age composition of the VC funds. For the funds younger than 10 years at 

the end of 2005,1 took the average across the years the fund had been operating. 

Fund's exposure to firm-specific uncertainty. I took the average of the fund's 

exposure to firm-specific uncertainty for the first 10 years of its operations. For the funds 

that were younger than 10 years at the end of 2005, I took the average across the years 

the fund had been operating. 

Fund's exposure to market shocks. I took the average of the fund's exposure to 
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market shocks for the first 10 years of its operations. For the funds younger than 10 years 

at the end of 2005,1 took the average across the years the fund had been operating. 

3.4. Methodology 

I estimate the impact of the interaction of status and distinct dimensions of 

uncertainty on exit ratio using both panel and cross sectional data. First, I test my 

hypothesis using fixed effect panel regressions. The unit of analysis at the panel data 

models is VC fund-year. In panel data regressions I conduct the analyses using the model 

below: 

Yit+1 = a*Xit + b*Zit+ c*Sit* AUit + d*Sit*Eit + T], + yt + £,t (5) 

where, i represents the VC fund and t represents year. Yu+i is the fund's cumulative exit 

ratio at the end of year t+1. Xjt is fund-year level explanatory variables such as the fund's 

age; Zjt is the time-varying variables belonging to the fund i's parent VC firm such as the 

firm's age, cumulative size and deal count. The main variables of interests to test the 

hypotheses are the two interaction variables: Sjt*AUit and Sjt*Ejt. Sjt shows the centrality 

-status- of the fund i's parent VC firm. AUjt is the firm-specific uncertainty pertaining to 

fund i at year t. Ejt is the exposure of fund i to market shocks in year t. rji is the fund 

dummies since I conduct fund level fixed effect analysis. yt is year dummies for each of 

the years from 1980 to 2005. 

Conducting fixed effect panel regressions has various advantages. First, fixed 

effect models enable us to better investigate the within-fund effects. Second, fixed effects 

models allow for the unobserved time invariant VC fund-level variables to be correlated 

with the observed time-varying variables. Note that random effect models are quite 
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restrictive because they do not allow any correlation between observed and unobserved 

variables, i.e. they do not allow for the endogeneity. Furthermore, by using VC-fund 

fixed effects, I automatically control for the impact of the time-invariant fund level 

variables that are shown to affect the fund's performance such as the fund's size, 

sequence number (Kaplan and Schoar, 2005), the industry, investments stage and 

geographic focus of the fund (Bygrave and Timmons, 1992). 

A VC firm can invest through various VC funds that might have a different focus 

with respect to industry or the investment stage. Even if the funds of a particular VC firm 

are focused on the same industry or stage, the composition of the funds' portfolios can be 

different from each other. Hence, each fund's performance is based on the fund's own 

investment strategy. Therefore, conducting analyses at the VC fund level, rather than at 

the VC firm level, enables me to analyze the relationship between status and uncertainty 

more accurately. 

I use several variables at the VC firm level, which introduces the possibility that 

the fund error terms could be correlated at the VC firm level. Hence, I control for the 

clustering of error terms when calculating t-statistics. I also do robustness tests at the VC 

firm level to address this concern. 

I also conduct cross sectional analyses at the VC fund and VC firm levels in order 

to better handle the issues such as reverse causality. Furthermore, by their very nature, 

cross sectional models do not suffer from the serial correlation. In addition, VC firm level 

cross sectional models enable me to completely address the clustering of the error terms 

at the VC fund level analyses. 
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4. RESULTS 

Table 1 shows univariate statistics and Table 2 shows correlations between 

variables. Variables are not highly correlated with each other, and multicollinearity is not 

a concern. The average fund beta ranges from -0.48 to 3.17 with an average value of 

1.35. Since the average beta is higher than 1, venture capital firms seem to be investing 

in industries with higher systematic risk than the market has. 

4.1. Panel regressions 

4.1.1. Main effects 

My analysis is at the VC fund-year level because I want to control for the fund 

level characteristics that could be important for performance. A VC firm may have 

various funds that are focused on different industries, different investment stages or are 

managed by different partners. Therefore, it is advantageous to do the analysis at the fund 

level. However, one needs to worry about the clustering of error terms at the VC firm 

level because unobserved VC firm characteristics may cause correlation of error terms at 

the VC firm level. 

In order to address this concern, I control for the clustering, i.e. the correlation 

among error terms, at the VC firm level. Table 3 shows the results of the panel data 

regression at the VC-fund year level. All of the time-varying explanatory variables are 

measured at year t-1, whereas the dependent variable is measured as of year t. In the first 

panel, I use the NASDAQ return to account for the effect of market conditions on the VC 

fund performance. I use the NASDAQ return instead of the S&P 500 return because the 

NASDAQ companies better represent the companies that the VCs in my data are 

investing in. In the second panel, I use year fixed effects to account for any market-wide 
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factors. As a result of this, the second panel provides more robust estimates. 

The other VC fund level variables are the VC-fund's age and the average age of 

the companies in the VC-fund's portfolio. VC firm level variables in the baseline model 

consist of the experience, i.e. the number of companies the VC firm has invested, and the 

VC firm's size, i.e. the USD amount of the total investment the VC firm has made so far 

(note that VC firm's age will drop if included in the regression). 

The results in both panels show that as expected the VC fund's age, the average 

age of the VC fund's portfolio companies, and VC firm's deal count have positive and 

highly significant coefficients. Also as expected, NASDAQ returns have a positive and 

significant effect on the performance of the fund. The coefficient of the VC firm's size is 

not significant. In many of the observations, the USD amount of the investment made by 

the parent VC firm is missing. Furthermore, in some cases VentureXpert does not change 

the cumulative USD amount of the VC firm's investments, even though the firm is 

reported to invest in portfolio companies in that period. This suggests that the USD 

amount of the VC firm's investment -as reported by VentureXpert- is a very noisy proxy 

for the VC firm's size. 

I operationalize status by using the eigenvector centrality of the VC firm in the 

VC syndicate networks. There is a strong and positive correlation between the status and 

the performance of the VC fund. Confirming the results of the previous literature, the 

main effect of status is always significant at the 1% level. 

The fund's beta is included in the regressions to control for the main effect of the 

VC fund's exposure to the market shocks. Fund beta has a positive and significant 

coefficient at the 1% level. This suggests that the funds that invest in companies with 
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high exposure to market shocks tend to get higher returns. This is in line with the theory 

because higher exposure to market uncertainty requires higher expected return. 

On the other hand, a fund's exposure to firm-specific uncertainty does not seem to 

be an important determinant of the funds' performance. Theoretically we do not expect a 

direct effect of a fund's exposure to firm-specific uncertainty on the performance of the 

fund. Such uncertainty could result in both good and bad outcomes and an increase in the 

firm-specific uncertainty does not mean higher expected returns because investors can 

diversify. 

In the subsequent analyses, I always control for the clustering of error terms at the 

VC firm level when I conduct fund level analyses. I also include year dummies in all of 

the panel data models. This enables me to control for the market-wide factors and 

possible clustering across error terms at the VC firm level in all of the subsequent 

analyses. 

4.1.2. How Status Affects Performance 

My theory predicts that the effect of status on the performance of the fund should 

be more important when the fund faces higher firm specific uncertainty. On the other 

hand, the effect of status should not change with the higher exposure to market 

uncertainty because exposure to market shocks will be compensated for by the market. 

Analysis of the interaction terms in Table 4 provides strong support for my 

theory. The interaction of status and the fund's exposure to firm specific uncertainty is 

both positive and significant at the 1% level, meaning that status becomes more valuable 

when the fund has higher exposure to firm specific uncertainty. On the other hand, the 

interaction of status with beta (exposure to market uncertainty) is insignificant, meaning 
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that the effect of status on a fund's performance does not change with the exposure to 

market uncertainty. The coefficient of the beta is positive and significant in every 

regression; therefore higher exposure to market uncertainty is compensated for as 

predicted by the theory. 

4.2. Cross Sectional Analyses: How status affects performance 

Panel regressions provide strong support for my theory. Panel regressions are 

useful because they allow me to capture time variation in the important variables such as 

status and exposure to market and firm-specific uncertainty. However, if these variables 

are not changing much over time, it is useful to repeat the analysis at the cross section as 

well. Cross sectional analyses help address the problem of inflated t-statistics stemming 

from observing the variables that do not change much over time in the panel data. 

The cross sectional regressions confirm the results of the panel analysis, despite 

the large reduction in the number of observations. Table 5 shows that the interaction of 

status and funds' exposure to firm specific uncertainty is both positive and very 

significant. In addition, the interaction of status with beta is insignificant, as predicted by 

the theory. The main effect of status and its interaction is still significant at the 1% level. 

The main effect of beta is still positive and significant but only at the 5% or 10% level. I 

can safely conclude that status is more important for the VC fund's success when the VC 

fund has higher exposure to firm specific uncertainty. 

5. ROBUSTNESS TESTS 

5.1. Reverse Causality 

One alternative explanation for the findings might be reverse causality. In other 
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words, we might observe a positive relationship between status and a VC fund's exit ratio 

not because status increases the fund's performance, but because the VC firms whose 

funds perform better gain higher status. In order to eliminate this alternative explanation, 

in the cross sectional regressions the status of the VC firm is measured one year before 

the VC fund is founded, i.e. before the fund's vintage year, and the VC fund's exit ratio is 

measured at the end of 2005. In the cross sectional analyses I include only the funds that 

are founded between 1980 and 2001. Therefore, there are at least four years of time 

difference between the time the parent VC firm's status in the network is measured and 

the time the fund's exit ratio is measured. As a result, the possibility of reverse causality 

is mitigated in the cross sectional regressions. 

5.2. Endogeneity 

The status, i.e. centrality, of the VC firm in the syndicate networks might be 

endogenous because the position of the firm might be correlated with an unobserved 

factor that affects the VC fund's performance. I use the instrumental variables approach 

to mitigate the endogeneity problem. Two conditions need to be satisfied for a variable to 

be a valid instrument for the VC firm's status. First, the instrumental variable and VC 

firm's status has to be highly correlated. Second, the instrumental variable should affect 

performance only through its effect on the VC firm's status. 

Unfortunately there is no perfect instrumental variable. I use the region of the VC 

firm's state, and the number of VC firms in the region of the venture capital firm's state -

at the time when VC centrality is measured- as instrumental variables for the VC firm's 

centrality. The region where a VC firm is located can be very important in determining its 

centrality. VC firms that are located in regions where there is a high density of new 
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ventures tend to invest in more companies, which in turn may lead to higher centrality 

and hence higher status. VCs located in some regions might tend to form more syndicates 

with each other. For example, in some parts of California VC firms are located side-by-

side. This facilitates the communication and collaboration among VC firms, which in turn 

increases the syndicated co-investments among them. As a result, the VC firms located 

in particular regions can have higher centrality. Therefore, I expect region dummies to be 

significantly correlated with status. 

However, it is not certain whether a VC firm's location is truly exogenous. In an 

efficient market, if location directly affects returns, then more VC firms will be 

established in that region until all excess return is competed away. Therefore, in 

equilibrium the location decision can be exogenous. For example, the location decision 

may depend on where the partners prefer to live. 

The results of the IV regressions at the fund level cross sectional data are reported 

in Panel A and Panel B of Table 6. The results support the findings of the previous 

section. In the IV analyses I use the same specifications that I use in the previous 

sections. The main effects of status continue to be significant.8 

5.3. Analyses at the VC firm Level 

At the fund level analysis, I control for the clustering of error terms at the VC 

firm level because the omitted factors at the VC firm level may cause the correlation of 

error terms. In this section, I repeat the analysis at the VC firm level. Although this 

analysis is not subject to a problem of correlated errors, this time I cannot control for the 

investment focus of different funds that belong to the same VC firm. Instead, I use a 

variable showing the ratio of the VC firm's funds that are focused on early or seed stage 

8 Panel B of Table 6 will be included in future versions of the paper. 
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investment. Therefore, the level of error is expected to be higher in the VC firm level 

analysis. 

As dependent variable, I use the VC firm's exit ratio, which is defined as the ratio 

of the number of IPOs and M&As to the number of companies in the VC firm's portfolio. 

The explanatory and control variables for the VC firm level analyses are calculated in 

similar ways to the VC fund level variables. The only difference is that I use the 

companies belonging to the VC firm's portfolio, rather than the fund's portfolio. For 

example, a VC firm's exposure to firm-specific variation is operationalized as the 

average e of the companies in the VC firm's portfolio. Similarly, a VC firm's exposure 

to market uncertainty is measured as the average beta of the companies in the VC firm's 

portfolio. 

Table 7 shows the results, which are in line with the fund level analysis and 

strongly support my hypothesis. As shown in Columns 2, 3 and 4 of Table 7, the effect of 

status on excess performance increases with exposure to firm specific uncertainty and 

does not change with exposure to market uncertainty. Moreover, the individual effects of 

beta and status are both significant and in the expected directions. 

5.4. Alternative Proxies for the fund's exposure to firm-specific uncertainty 

As a final robustness test, I use alternative proxies for the fund's exposure to firm-

specific uncertainty. These proxies are; the average age of the companies in the fund's 

portfolio, and the ratio of the early or seed stage companies to the total number of 

companies in the fund's portfolio. Table 8 shows the results. As shown in panel A, the 

interaction between status and the average age of the portfolio companies has negative 

and significant coefficient, as expected. Also as expected, the coefficients of the main 
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effects of status and portfolio company age are positive. In panel B, I repeated the 

analysis using the ratio of the portfolio companies at early and seed stage. The coefficient 

of the interaction has reverse sign, yet insignificant. 

Even though there is no doubt that firm-specific uncertainty is higher for the 

younger firms and for the firms with early/seed stage technologies, such firms are more 

likely to have higher exposure to market uncertainty as well. Therefore, these measures 

contain both types of uncertainty. This is likely to be the reason for the insignificant 

results for the interaction between status and ratio of the early stage companies. 

6. DISCUSSION AND CONCLUSION 

In this paper I combine modern finance theory with organizational theory and 

sociology to investigate the interactive relationship between status and different 

dimensions of uncertainty in affecting firm performance. I provide a theory that helps us 

better understand how social mechanisms triggered by status operate under different 

types of uncertainty. It has long been known that status is more valuable when there is 

higher uncertainty. However, previous literature ignores the very important question of 

"under what types of uncertainty is status more beneficial for organization's 

performance?" 

In this paper I fill this gap: I argue that status should be more valuable for 

performance when there is higher firm-specific uncertainty. On the other hand, the impact 

of status on performance should not change with the firm's sensitivity to market shocks. 

I test my hypotheses on the venture capital industry and get supporting evidence 

for them. I show that as the VC fund's exposure to fund-specific uncertainty increases, 



105 

the status of the fund's parent firm becomes more valuable for the fund's performance. 

On the other hand, the impact of status on VC fund's performance does not change with 

the fund's exposure to market shocks. 

My paper has various important theoretical implications. First, it shows that social 

mechanisms pertaining to status do not necessarily operate uniformly under different 

types of uncertainty. Our theoretical understanding about various important 

organizational issues such as the effects of inter-organizational relationships and social 

networks on organization's performance can be improved substantially by investigating 

how different types of uncertainty moderate the impact of these social factors on 

performance. 

Second, my paper shows that following an interdisciplinary perspective in 

investigating uncertainty is quite important in advancing our understanding of the 

interplay among various social mechanisms, uncertainty and organization's performance. 

Uncertainty has been undeniably one of the most important concepts in organization 

theory, strategy, economics and finance. Even though each discipline has investigated 

uncertainty, there are quite few studies that properly combine the knowledge of different 

disciplines to enhance our understanding about uncertainty. Future studies may follow the 

interdisciplinary approach of my paper in order to better understand how other 

dimensions of inter-organizational relationships such as dyad-level ties or mutual third 

party ties affect performance under different types of uncertainty. 

Third, my findings have important implications for organizational decision

making and strategy. My theory suggests that while trying to reach decisions under 

uncertainty, organizations need to consider the distinct types of uncertainty, rather than 
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the overall level of uncertainty. Then, they should make decisions in a way to utilize 

organizational status in the projects and actions that pertain highest organization-specific 

uncertainty. 

Fourth, my paper also has important theoretical implications on organizational 

innovation. My theory suggests that organizations attain higher performance if they 

utilize their status to engage in explorative research, rather than exploitative research 

because explorative research pertains much higher organization-specific uncertainty. 

From the perspective of organizational strategy, this suggests that as organization's status 

increases, its tendency to conduct explorative research, in comparison to exploitative 

research, should increase. 

My findings have important practical implications as well. VCs with high status 

in the VC syndicate networks can utilize their positions most effectively if they invest in 

companies that face high firm-specific uncertainty. In addition, VC firms that are mainly 

investing in companies with high firm-specific uncertainty can perform better if they 

attain higher status positions in the syndicate networks. One way to achieve this might be 

to invite other VC firms and form syndicated investments with the prominent VCs rather 

than investing alone. These implications can be extended to other industries pertaining 

high uncertainty. 
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Table 1: 

Fund Age 

VC Deal Count 

Log VC Total Investment 

Avg Fund Portfolio 
Comp. Age 

Fund Beta 

Exposure to Firm 
Specific Uncertainty 

Status 

Summary Statistics 

mean 

6.83 

69.05 

0.34 

8.21 

1.35 

0.08 

0.04 

standard deviation 

5.90 

96.04 

1.64 

7.06 

0.40 

0.03 

0.10 
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Table 2-Correlations 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Fund Age 

VC Deal Count 

Log VC Total Investment 

Avg Fund Portfolio Comp. 
Age 

Fund Beta 

Exposure to Firm Specific 
Uncertainty 

Status 

Status * Beta 

Status*E. Firm Spec. 
Uncertainty 

1 

1 

0.17 

0.01 

0.50 

-0.06 

0.01 

0.04 

0.01 

-0.02 

2 

1 

-0.07 

0.03 

0.10 

0.08 

0.31 

0.01 

-0.09 

3 

1 

-0.02 

0.03 

0.03 

-0.06 

-0.02 

0.01 

4 

1 

-0.13 

0.05 

-0.06 

0.05 

0.01 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

Fund Age 

VC Deal 
Count 

Log VC Total 
Investment 

Avg Fund 
Portfolio 
Comp. Age 
Fund Beta 

Exposure to 
Firm Specific 
Uncertainty 
Status 

Status * Beta 

Status*E. Firm 
Spec. 
Uncertainty 

Table 2 

5 

1 

0.34 

0.01 

0.31 

0.08 

- Correlations-Continued 

6 7 8 

1 

-0.11 1 

-0.11 0.08 1 

-0.14 -0.34 0.15 

9 

1 
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Table 3 
Error terms are clustered at the V C firm level. * , * * , * * * indicates signif icance at the 

10%, 5% and 1 % , respectively. 

NASDAQ 
Return 

Fund Age 

VC Deal Count 

Log VC Total 
Investment 

Avg Fund 
Portfolio 
Comp. Age 

Status 

Fund Beta 

Exposure to 
Firm Specific 
Uncertainty 

Fund Fixed 
Effects 
#Obs. 

# Groups 

# Clusters 

R-Square 
(within) 

NASDAQ 

1 

0.004* 

0.002 
0.017"* 

0.001 

0.000*** 

0.000 
-0.01 

0.010 

0.004*** 

0.001 

0.046*** 

0.02 
0.043*** 

0.010 

0.120 

0.113 

Yes 
28077 

3440 

1414 

0.35 

Year Fixed Effects 

2 

0.02*** 

0.00 

0.00*** 

0.00 
-0.00 

0.01 

0.00*** 

0.00 

Yes 
28077 

3440 

1414 

0.36 

3 

0.02*** 

0.00 

0.00*** 

0.00 
-0.00 

0.01 

0.00*** 

0.00 

0.05*** 

0.02 

Yes 
28077 

3440 

1414 

0.36 

4 5 

0.02*** 0.02*** 

0.00 0.00 

0.00*** 0.00*** 

0.00 0.00 
-0.00 -0.00 

0.01 0.01 

0.00*** 0.00*** 

0.00 0.00 

0.05*** 0.05*** 

0.02 0.02 
0.03*** 

0.01 

0.16 

0.13 

Yes Yes 
28077 28077 

3440 3440 

1414 1414 

0.36 0.36 

6 

0.02*** 

0.00 

0.00*** 

0.00 
-0.00 

0.01 • 

0.00*** 

0.00 

0.05*** 

0.02 
0.03*** 

0.01 

0.01 

0.14 

Yes 
28077 

3440 

1414 

0.36 
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Table 4: 
Regressions are 

How Status Affects Performance 
VC fund-year panel regressions. The dependent variable is 

the cumulative exit ratio of the fund at the end of the year. First row is the 
coefficient, second row is 
at the VC firm level. *, **, 
respectively. 

Fund Age 

VC Deal Count 

Log VC Total 
Investment 

Avg. Fund Portfolio 
Comp. Age 

Status 

Fund Beta 

Exposure to Firm 
Specific 
Uncertainty 

Status * Beta 

Status'E. Firm 
Spec. Uncertainty 

Fund Fixed Effects 

Year Dummies 

Number of 
Observations 
Number of Groups 

Number of Clusters 

R-square (within) 

R-square overall 

0.016*** 
0.0011 

the standard error term. Error terms are clustered 
*** indicates significance at the 10%, 5% and 1%, 

0.016*** 0.016*** 0.016*** 
0.0012 0.0012 0.0012 

0.0004*** 0.0004*** 0.0004*** 0.0004*** 
0.0001 

-0.0031 

0.0094 

0.004*** 

0.0011 
0.05*** 
0.015 
0.03*** 
0.011 

0.011 

0.1379 

Yes 
Yes 

28077 

3440 
1414 
0.36 
0.08 

0.0001 0.0001 0.0001 

-0.0032 -0.003 -0.0031 

0.0094 0.0094 0.0094 

0.004*** 0.004*** 0.0035*** 

0.0011 0.0011 0.0011 
0.05*** 0.05*** 0.05*** 
0.017 0.017 0.017 
0.03*** 0.04*** 0.03*** 
0.011 0.010 0.011 

-0.00 -0.01 -0.02 

0.135 0.134 0.134 
-0.13 -0.13 
0.11 0.10 

1.36*** 1.36*** 

0.25 0.40 
Yes Yes Yes 
Yes Yes Yes 

28077 28077 28077 

3440 3440 3440 
1414 1414 1414 
0.36 0.36 0.36 
0.08 0.08 0.08 



Table 5: Cross Sectional Analysis 

Below are VC-fund level cross sectional regressions. The dependent variable is 
the cumulative exit ratio of the fund at the end of the year 2005. First row shows 
the coefficient, second row is the standard error term. Error terms are clustered at 
the VC level. *, * * , * * * indicates significance at the 10%, 5% and 1%, 
respectively. 

Avg Fund Portfolio 

Comp. Age 

Log fund size 

Dummy = 1 if the fund is 
focused on seed or early 
stage 

Dummy=1 if the fund is 
the first fund of the VC 

VC deal count 

VCage 

Log VC size 

Status 

Fund Beta 

Exposure to Firm 
Specific Uncertainty 

Status * Beta 

Status*E. Firm Spec. 
Uncertainty 

Fund vintage year 

dummy 
Number of observations 
Number of clusters 
R squared 

-0.000 

0.001 
-0.004 
0.005 

-0.009 

0.015 

-0.01 

0.016 
-0.000 
0.000 
0.001 
0.002 

-0.01*** 
0.003 
0.28*** 
0.11 
0.04** 
0.020 

-0.357 

0.324 

Yes 

1374 
766 
0.14 

- 0.000 

0.001 
-0.004 
0.005 

-0.009 

0.015 

-0.011 

0.016 
-0.000 
0.000 
0.002 
0.001 

-0.02*** 
0.003 
0.27** 
0.10 
0.04** 
0.020 

-0.360 

0.324 
0.187 
0.435 

Yes 

1374 
769 
0.14 

-0.000 

0.001 
-0.003 
0.005 

-0.009 

0.015 

-0.014 

0.016 
-0.000 

0.000 
0.001 
0.001 

-0.01*** 
0.003 
0.36*** 
0.11 
0.04** 
0.019 

-0.172 

0.322 

13.54** 

5.39 

Yes 

1374 
769 
0.14 

-0.00 

0.001 
-0.003 
0.005 

-0.009 

0.015 

-0.013 

0.016 
-0.000 
0.000 
0.002 
0.001 
-0.01*** 
0.003 
0.40*** 
0.10 
0.04* 
0.020 

-0.126 

0.316 
-0.364 
0.440 

16.52*** 

5.43 

Yes 

1374 
769 
0.14 



118 

Table 6: I V Regressions-Panel A 

Below are the VC fund level cross sectional IV regressions. I use the region of 
the VC firm's state, and the number of VC firms in the region of the venture 
capital firm's state at the time of VC status calculation as instrumental variables 
for the VC firm's status. The dependent variable is the cumulative exit ratio of 
the fund at the end of 2005. First row is the coefficient, second row is the 
standard error term. Error terms are clustered at the VC level in the second panel. 
*, * * , * * * indicates significance at the 10%, 5% and 1%, respectively. 

Clustering assumption 

Instrument for status 

Status 

Control Variables 

Avg Fund Portfolio Comp. 
Age 
Log fund size 

Dummy = 1 if the fund is 
focused on seed or early 
stage 
Dummy=1 if the fund is the 
first fund of the VC 
VC deal count 

VCage 

Log VC size 

Fund Beta 

Exposure to Firm Specific 
Uncertainty 
Fund vintage year dummy 

Number of observations 

Number of clusters 

Clustered 

Region # of VC in the region 
Dummies 

2.313" 7.933* 

1.124 4.563 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

1374 1374 

769 769 
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Table 7: VC f i rm Level Analy sis 

Below are the VC firm level cross sectional regressions, where 
variable is the cumulative exit ratio of the VC at the end of 2005. First 
coefficient, second row is the standard error term. 
significance at the 10%, 5% and 1%, respectively. 

VC Portfolio Average Company 
Age 

Ratio of the VC's funds focused 
on seed or early stage 

VC deal count 

VCage 

Log VC size 

Status 

Average VC Beta 

Exposure of VC to Firm Specific 
Uncertainty 

Status * Beta 

Status*E. Firm Spec. 
Uncertainty 

VC founding year dummy 

Number of observations 

R squared 

-0.002** -0.002** 

0.001 0.001 

-0.046*** -0.045*** 

0.015 0.015 

0.000 -0.000 

0.000 0.000 

-0.003 -0.003 

0.002 0.002 

-0.006 -0.006 

0.004 0.004 

0.621*** 0.612*** 

0.141 0.142 

0.045** 0.048** 

0.019 0.019 

0.146 0.146 

0.359 0.359 

0.746 

0.999 

Yes Yes 

1317 1317 

0.10 0.10 

) 5 

-0.002 

0.007 

-0.046*** 

0.015 

-0.000 

0.000 

-0.003 

0.002 

-0.006 

0.004 

0.458*** 

0.153 

0.045** 

0.019 

0.228 

0.359 

28.95** 

13.99 

Yes 

1317 

0.10 

dependent 
row is the 

c indicates 

-0.002 

0.007 

-0.046*** 

0.015 

-0.000 

0.000 

-0.003 

0.002 

-0.006 

0.004 

0.459*** 

0.152 

0.046** 

0.019 

0.226 

0.359 

0.338 

0.853 

28.11** 

14.35 

Yes 

1317 

0.10 



Table 8-PaneI A: Alternative Proxies for the Fund's 
Firm-specific Uncertainty 

This table shows VC-fund level cross sectional regressions. 
variable is the cumulative exit ratio of the fund at the end of the 
row is the coefficient, second row i 
clustered at the VC level. *, **, *** 
1%, respectively. 

Avg Fund Portfolio Comp. Age 

Log fund size 

Dummy = 1 if the fund is focused on 
seed or early stage 

Dummy=1 if the fund is the first 
fund of the VC 

VC deal count 

VCage 

Log VC size 

Status 

Fund Beta 

Status * Beta 

Status * Avrg Fund Comp Age 

Fund vintage year dummy 

Number of observations 

Number of clusters 

R squared 

s the standard error term. 

Exposure to 

The dependent 
year 2005. First 
Error terms are 

indicates significance at the 10%, 5% and 

-.000 

.001 

-.003*** 

.005 

-.009 

.015 

-.012 
.016 

.000 

.000 

.001 

.002 

-.010 

.003 

.271*** 

.100 

.038* 

.020 

.174 

.436 

Yes 

1374 

766 

.1323 

.001 

.001 
-.003*** 

.005 

-.008 
.015 

-.007 
.016 

-0.00 
.000 

.001 

.002 

-.010 
.003 

.404*** 

.104 

.031 

.019 

-.094*** 

.040 

Yes 

1374 

769 

.1441 

.001 

.001 
-.003*** 

.005 

-.008 
.015 

-.008 
.016 

-0.00 

.000 

.001 

.002 

-.010 

.003 

.387*** 

.101 

.034* 

.020 

.278 

.362 

-.092*** 

.039 

Yes 

1374 

769 

.1444 
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Table 8-Panel B: Alternative Proxies for the Fund's Exposure to 
Firm-specific Uncertainty 

Below are VC-fund level cross sectional regressions. The dependent variable 
is the cumulative exit ratio of the fund at the end of the year 2005First row is 
the coefficient, second row is the standard error term. Error terms are 
clustered at the VC level. *, * * , * * * indicates significance at the 10%, 5% 
and 1%, respectively. 

Avg Fund Portfolio Comp. 
Age 

Log fund size 

Ratio of the portfolio 
companies at early or seed 
stage 

Dummy=1 if the fund is the 
first fund of the VC 

VC deal count 

VCage 

Log VC size 

n Status 

Fund Beta 

Status * Beta 

Status * Ratio of the early 
or seed stage companies 
in the portfolio 

Fund vintage year dummy 

Number of observations 

Number of clusters 

R squared 

-.000 -.000 

.001 .001 

-.005 -.005 

.005 .005 

-.028 -.028 

.031 .031 

-.007 -.008 

.016 .016 

-.000 -.000 

.000 .000 

.001 .001 

.002 .002 
r\A*-k* f\4ifk1t 

.003 .003 

.33*** .31*** 

.102 .099 

.03* .04* 

.019 .020 

.315 

.397 

Yes Yes 

1364 1364 

764 764 

.14 .14 

-.00 

.001 

-.005 

.005 

-.029 

.031 

-.007 

.016 

-.000 

.000 

.001 

.002 

-.01*** 

.003 

.35*** 

.117 

.03* 

.019 

-.171 

.406 

Yes 

1364 

764 

.14 

-.000 

.001 

-.005 

.005 

-.029 

.031 

-.008 

.016 

-.000 

.000 

.001 
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Chapter 3: Network Positions of Partners and Complexity of Alliance Contracts 

ABSTRACT 

The main contribution of this paper is to incorporate the client-related factors 

together with target-related factors when analyzing the complexity of alliance contracts. 

We show that client's and target's positions in social networks might have opposing 

impacts on the alliance contracts. As target's centrality increases, it gains better 

reputation. Hence, it has fewer opportunistic tendencies, mitigating the moral hazard 

problems. In addition, more central targets have better outside options; this provides the 

target with more bargaining power against its partner. Lower moral hazard problems 

together with higher bargaining power of the target enables the target to enforce less 

complicated contracts. On the other hand, as the client's centrality increases its 

bargaining power increases, enabling the client to impose more detailed contracts to 

better protects its rights. Since the moral hazard problems mostly stems from the target 

company, which has the control of the assets, centrality of the client does not help much 

in decreasing the moral hazard problem. Therefore, we suggest that there is a positive 

relationship between client's centrality and the complexity of alliance contracts, whereas 

the relationship between the target -R&D company- and alliance centrality is negative. 

We test our hypotheses on 221 biotech alliances and find strong evidence in favor of our 

hypotheses. 
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1. INTRODUCTION 

This paper makes an important contribution to the Property Rights and Relational 

Contracts literatures, analyzing how to mitigate moral hazard problems and sustain 

cooperation in partnerships when the contracts are incomplete. In this paper, we 

incorporate the client-related factors when analyzing the alliance contracts. Previous 

literature on alliance contracts mainly focuses on project characteristics, market 

conditions and target company's characteristics. However, we show that the factors about 

the client such as client's position in alliance networks can also have important impacts 

on alliance contracts. 

As the targets become more central, they have better reputation, mitigating the 

moral hazard problem (Robinson and Stuart, 2006). In addition, more central target 

companies have better outside options regarding with whom to form alliances, increasing 

the targets' bargaining power. These factors suggest that there exist a negative 

relationship between the target's centrality in alliance networks and the complexity of the 

alliance contracts. 

On the other hand, as the client's centrality increases, client has more bargaining 

power, enabling the client to write detailed contracts to protect client's rights as much as 

possible. Even though high centrality mitigates client's opportunistic incentives, this is 

not likely to have substantial impact on the contracts because it is the target company, not 

the client who control the assets. Hence, we suggest that the when the centrality of the 

client is higher, alliance contracts are more complicated. 
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Analyzing 221 biotech alliances, we show that as the target's centrality increases, 

the complexity of alliance contracts decreases. On the other hand, as the client's 

centrality increases, alliance contracts become more complex. 

2. PREVIOUS LITERATURE AND THEORY 

Alliances have been one of the most prevalent cooperation strategies among 

organizations. Biotech industry, which pertains high uncertainty and complexity, 

provides an excellent example for the prevalence of alliances. Even though alliances are 

quite common in biotech industry, ineffective governance poses a major threat to the 

success of the alliance. The success of biotech alliances is mainly threatened by alliance 

partners' conflict of interests, leading to moral hazard problems. Moral hazard in 

alliances occurs in various ways. First, the partners may not exert the optimal effort, i.e. 

one or more partner may deviate. Second, partners might hide the joint 

product/innovation of the alliance from the others, or use the product in their own 

projects. Third, some alliance partners might have incentives to appropriate the 

intellectual property of the other partners in the alliance. 

One way to mitigate moral hazard problems is to write costly and detailed 

contracts in order to govern and monitor the activities of alliance partners in all possible 

future state of the world. However, due to high levels of uncertainty and complexity 

pertaining to biotech alliances, it is not possible to foresee all of the future states ex ante, 

making the alliance contracts incomplete. Furthermore, even if contracts are very detailed 
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and effort level is observed, it may be difficult or costly to verify a deviant behavior at 

the court. 

Previous literature suggests several ways to handle the incomplete contracts 

problem in alliances. According to the "property rights" approach, if the party that 

provides the highest marginal contribution owns the residual rights, hold up problem will 

be minimized when contracts are incomplete (Grossman and Hart, 1986; Hart and Moore, 

1990). 

Forming relational contracts (Baker Gibbons Murphy 2001, 2002; Halonen 2002, 

Robinson and Stuart, 2002, 2007), instead of formal contracts can be another mechanism 

to mitigate the moral hazard problem when contracts are incomplete and actions of 

alliance partners are not verifiable. According to this view, the reputation of the deviant 

firm will be damaged and hence the firm will not be able to form business relations in the 

future. In other words, the present value form deviation is lower than the value of 

cooperating when the relational contracts are present. Strategy and sociology literatures 

also provide ample evidence that networks of social relationships lead to the formation of 

relational contracts between alliance partners . When a member of the network breaches 

the relational contract, his partner will spread this information to the rest of the network, 

damaging the reputation of the deviating firm. Since the deviating firm's reputation to be 

a collaborative partner is damaged, in the future other firms in the network will have 

much lower willingness to form alliances and other transactions with the deviating firm. 

9 Among the many papers on this line, a few are; Coleman 1988, Granovetter 1985, 1990, Powell 1990, 
Powell et al. 1996, Powell et al. 2002, Gulati 1995a, 1995b, 1998, Gulati and Gargiulo 1999, Kogut et al. 
1992. 
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The contribution of our paper is to provide a theoretical model and empirical 

evidence that the positions of the target and client in alliance networks are important 

determinants of the complexity of contracts at the presence of moral hazard problems and 

costly, therefore, incomplete contracts. In biotech alliances, most of the time the assets 

are under the control of the R&D company, i.e. target. Hence, in order to protect its rights 

on the assets under different future states of the world, client has the incentives to right 

detailed, i.e., complex, contracts. Hence, we assume that: 

Assumption: As the contracts become more complex, client attains more rights on 

the products and assets of pertaining to the alliance as well as on monitoring and 

controlling target's activities. 

Organizations that are central, i.e., that are embedded in networks of social 

relationships have better reputation. Better reputation increases the organization's 

capability to form transactions in the future; therefore such organizations have better 

future prospects, leading to higher discount factor. If an organization embedded in a 

network of social relationships cheats its alliance partner, then this deviant behavior can 

be easily spread to the rest of the organizations in the network. This damages the 

reputation of the organization and decreases the organization's capability to form 

alliances in the future. As a result, organizations that are highly embedded in networks of 

relationships have higher reputation concerns and such organizations have fewer 

tendencies to act opportunistically. 

Centrality in social networks shows the extent to which company is embedded 

into the relationships with the other actors in the environment. Hence, companies with 
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highly central positions in alliance networks are highly embedded in to their relationships 

with the other companies. In an alliance, if an organization that has a central position in 

alliance networks cheats its partner, its deviant behavior is spread to the rest of the 

network quickly, damaging the reputation of the organization. As a result, central 

organizations have fewer incentives to deviate in their alliances, mitigating the moral 

hazard problem. This means that ties to the other organizations in alliance network 

creates informal, relational contracts, enabling the partners to cooperate even when the 

contracts are incomplete. 

Hence, when the alliance partners are occupy highly central positions in alliance 

networks, there will be less need to write detailed contracts to cover all possible future 

states. This argument suggests that there exist a negative relationship between the 

centrality of the organization in alliance network and the complexity of its alliance 

contracts. 

Furthermore, centrality in social networks affect the bargaining power of the 

partners as well. More central organizations have better information channels and high 

visibility (e.g., Hochberg et al., 2007). Therefore, they are more likely to become aware 

of the good investment opportunities. Furthermore, in high tech industries knowledge 

generation is scattered across various organizations (Powell et al., 1996). Therefore, more 

central organizations in alliance networks are more likely to access and integrate the 

knowledge generated around them. This increases the other companies' willingness to 

form alliances with highly central organizations. Therefore, more central organizations 
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have better outside options and this increases the bargaining power of the central 

organizations against their alliance partners. 

In biotech industry, most of the research and development related alliances are 

formed between biotech companies that are responsible for conducting R&A activity, i.e. 

target companies, and the pharmaceutical companies, i.e., client companies, which are 

mainly responsible for commercializing the product. Therefore, we assume that assets are 

under the control of the target company. Hence, target company does not want to give up 

its control on the assets and as its bargaining power increases it forces having contracts 

that limit the client's ability to monitor and control the target. Therefore, target 

companies with higher bargaining powers, i.e. more centrality, should enforce writing 

less complex contracts. As a result, we suggest that: 

Hypothesis 1: There is a negative relationship between the target's centrality in 

alliance networks and the complexity of the alliance contracts. 

On the other hand, clients with higher centrality in alliance networks use their 

bargaining power to attain more control over target's activities. Therefore, highly central 

organizations would want to enforce more complex contracts. As the client's centrality 

increases it has less tendency to act opportunistically, however since the client is not in 

charge of the research and development activity, client's centrality does not have a 

material impact in reducing moral hazard problem in alliance. Therefore, we expect to 

see a positive relationship between client's centrality and the complexity of alliance 

contracts: 
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Hypothesis 2: There is a positive relationship between the client's centrality in 

alliance networks and the complexity of the alliance contracts. 

3. DATA AND CONTEXT 

In biotech industry, most of the alliances are formed between biotech and 

pharmaceutical companies. Biotech companies are mainly responsible for conducting 

research and development activities and pharmaceutical companies provide the necessary 

funding. Since the project at hand can be very complex, there is high information 

asymmetry and the effort levels of the partners might be very difficult to observe. 

Furthermore, due to high complexity, it may not be possible to write contracts covering 

all possible future states. Therefore, the moral hazard problems are prevalent in biotech 

industry. 

We have received the alliance contract data from Recombinant Capital, a 

California-based company specialized in gathering data about biotech companies. The 

contract data contains the details of the contracts provisions for 220 alliances in biotech 

industry that are formed between 1980 and 2003.10 We use the biotech company's hazard 

of the IPO at the time of alliance formation to operationalize the discount factor of the 

company. In order to estimate the IPO hazard, we form a unique data set, which contains 

around 260,000 company-month level observations of the 1933 VC-backed biotech firms. 

This data set is formed by compiling the patent, alliance, VC investment and other 

Note that there are more than 15,000 biotech alliances in that period. Above 220 contracts are randomly 
selected by Recap. 
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company level data provided by many sources including USPTO, Recap, SDC's 

VentureXpert database and Corptech. 

4. VARIABLES AND METHODOLOGY 

4.1. Dependent Variables 

We use two measures to operationalize the complexity of alliance contracts. 

The Overall Length of the Contract. The first dependent variable is the log of the 

length, i.e. byte count, of the particular contract provision we will be investigating. 

The Length of the R&D-related provisions. We can classify the provisions in an 

alliance into provisions pertaining to research and development, product licensing, 

manufacturing and supply, collaboration management and equity investment. One of the 

provisions we are particularly interested in are the ones pertaining to research and 

development -R&D- activity because the lower moral hazard problem generated by 

centrality should mainly affect the partners' willingness to control and monitor R&D 

related provisions. Hence, in comparison to the other types of provisions, the complexity 

of the R&D related provisions should have higher relation to the centrality of the partners 

in alliance network. 

4.2. Independent Variables 

Eigenvector Centrality of the Target Company. I operationalize the 

organization's centrality in alliance network using Bonacich's eigenvector centrality 

measure (1987). Eigenvector centrality has been commonly used to operationalize the 

centrality, i.e. embdeddedness, of an organization in a network of social relationships 



131 

(e.g. Sorenson and Stuart 2000, Robinson and Stuart, 2007). Eigenvector centrality is 

particularly useful to measure the extent to which an organization is connected to the 

other organizations in its environment because it incorporates not only the organization's 

immediate ties, but also the indirect ties that are made by the organization's partners and 

so on. For the purposes of brevity, from now on we refer to eigenvector centrality as 

centrality. 

We measure the centrality of the organization i at time t, Cjjt, by using all of the 

alliance ties formed between the focal organization and other organizations in the biotech 

industry during the five-year window between t-5 and t. In other words: 

Centrality of the Organization^ = Q, t = ^(a, + 8,cj,, )-̂ i,/,( 0 ) 

; = i 

where cJt is the centrality of the organization j at year t, Ry.t is the relationship matrix 

which shows the number of previous alliances between organizations i and j for the time 

period between t-5 and t. Nt is the total number of biotech companies that were active at 

any point in time between t and t-5. 5t is the weighting coefficient, which can be assigned 

an arbitrary number. Following the previous literature (e.g. Robinson and Stuart, 2007), 

we set 8t equal to three-quarters of the reciprocal of the largest eigenvalue of the R. In 

order to be able compare centralities across time, we set a so that the maximum centrality 

for each year is equal to 1. 

Eigenvector Centrality of the Client Company. The eigenvector centrality of the 

client company is calculated in the way described above by using the ties the client 

company and its alliance partners has formed during the five years prior to the formation 

of the alliances we are investigating. 
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4.3. Control Variables 

When we are estimating the relation between IPO hazard and length of a contract 

provision, we control for the size, i.e. USD amount of the alliance, and the USD amount 

of the equity put by the client. Furthermore, we control for the overall length of the 

alliance contract, excluding the particular provision we are investigating. Note that this is 

a very conservative approach since it enables us to control for the impact of the factors 

that affect the length of the overall contract and hence helps us better identify the relation 

between IPO hazard and the length of the particular provision we are interested in. 

Centrality in alliance network is shown to decrease the partners' incentives to deviate 

(Robinson and Stuart, 2007). Hence, we control for the eigenvector centrality of the 

weakest biotech firm in alliance as well. Our final control measures are the dummy 

variables indicating the type of the alliance, i.e. whether the alliance covers activities on 

R&D, distribution, marketing, or licensing. Finally, we use year dummies for each year 

between 1980 and 2003 to control for the impact of market-wide factors on the contract 

provisions. 

Size of the Alliance. As the size of a particular alliance increases, the alliance 

becomes more instrumental in determining the performance of the parties forming the 

alliance. Hence, the alliance partners pay more attention on the formal governance 

mechanisms. Therefore, we expect that the size of the alliance determine the complexity 

of the alliance contract. 

USD Amount of Equity Invested in the Alliance. Previous literature shows that 

as the project at hand becomes more complex, client is more likely to put equity in the 
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alliance in order to better monitor and control the activities of the R&D, i.e., target, 

company. Hence, the size of the equity involvement can be a good proxy for the 

complexity of the project at hand and uncertainty pertaining to the future prospects of the 

project. 

Target's Previous Alliance Count. In the biotech industry, the previous stock of 

alliances shows the company's overall experience, its position in alliance networks, the 

extent of its long term business transactions, as well as its experience in forming 

partnerships with other organizations to increase its survival capabilities. Furthermore, 

companies with higher alliance counts tend to perform better in the future (e.g., Gulati, 

1998; Robinson and Stuart, 2007). Therefore, I control for the number of alliances during 

the past 5 years as another measure for the startup's quality. 

The number of new patents applied for during the Past 5 Years. In high-tech 

industries, a firm's innovative capability is another important measure of the firm's 

performance (e.g., Sorensen and Stuart, 2000; Stuart & Podolny, 1996; Stuart, 1998; 

Kim, 2006). The number of new patents indicates the number of patents the company has 

applied for during a particular period. Patent count is frequently used in the literature to 

measure the innovative capability of a company in high-tech industries (e.g., Stuart and 

Podolny, 1995, 1996; Podolny et al., 1996; Powel et al. 1996; Kim, 2006; Fleming and 

Sorenson, 2004). Organizations may change with respect to their propensities to patent. 

In addition patent count may not completely illustrate the extent of the tacit knowledge 

possessed by an organization. However, the number of patents applied by an organization 

is still a strong measure of innovative capability in biotech industry due to two reasons. 



134 

First, patent count is a good indicator of the codified knowledge of the organization (e.g., 

Meyer, 2000; Stuart, 1999; Kim, 2006). Second, keeping the other factors constant, 

organizations with more patents are better able to protect their intellectual property, 

which provides them with competitive advantage. Furthermore, after analyzing a large 

sample of companies in high-tech industries, Hagedoorn and Cloodt (2003) suggest that 

patent count is one of the most important indicators of innovative capability. As a result, I 

use the number of new patents applied by the startup company in a particular period in 

order to measure the innovative base of the startup company. 

Market Conditions. When the stock markets are doing well, the biotech 

companies have better funding opportunities. At first, they can receive more funding 

from private equity investors such as venture capital firms. In addition, when the market 

is doing well, the pharmaceutical companies have better cash flows and are hence they 

have more funding to spend on research activities through alliances. Hence, when the 

market is doing well, the biotech companies have better future prospects and higher 

likelihood to survive. As a result, they have higher discount factor. Therefore, we expect 

to see negative relationship between market conditions in biotech industry and the 

complexity of contracts. 

In order to measure market conditions, I use the ratio of the number of biotech 

companies that went to IPO during the past three months compared to the number of the 

private biotech companies. As the biotech industry is doing well, investors are more 

optimistic about the quality and future prospects of the biotech companies. This increases 

the companies' ability to do IPO, increasing the IPO ratio in the industry. 
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The Quality and Reputation of the VC Firms Investing in the Target Company 

The reputation of a VC firm mainly represents its quality because it reflects the VC's 

capability to take its portfolio companies to liquidation events such as IPO or M&A. A 

VC firm with a better reputation may have better firm selection ability, which is an 

important determinant of the VC's success. In addition, in the post-investment period, 

such VC firms can provide better monitoring and value adding services to their portfolio 

companies (e.g., Bygrave and Timmons, 1992; Gompers and Lerner, 1999; Megginson 

and Weiss, 1991). As a result, in this paper we use the VC's quality and reputation 

interchangeably. I use various alternative measures to proxy the VC's reputation and 

quality. The list of these measures is below. For the sake of brevity, I report the 

regression results where VC's reputation and quality is measured by the ratio of IPOs in 

its portfolio. 

The Average of The Ratio of the IPOs In the Portfolio of The VC Firms 

Invested In The Startup. In the analyses, I primarily use the ratio of the number of 

portfolio companies that have done IPO to the total number of companies in VC's 

portfolio to operationalize the VC's quality. VC firms with more deal counts tend to 

make more IPOs. Therefore, using the ratio of the IPOs in VC's portfolio instead of the 

number of IPOs in the portfolio provides us with a more accurate measure of the VC 

firms' quality and reputation. For each VC, IPO ratio is calculated using the number of 

VC's IPOs and deal counts within the past 5 years. In order to measure the average 

quality of the VC firms investing in the startup at time t, I take the average of the IPO 

ratios of the VCs investing in the startup as of time t. 
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A VC firm's quality and reputation can be proxied using several other measures 

such as the number of portfolio companies that have done IPO or M&A, as well as the 

size of VC's investment portfolio and VC's age (Gompers and Lerner, 1999; Hsu, 2004). 

In robustness analyses, I use all of the alternative measures listed above. Below, I explain 

each of these alternative proxies in more detail. 

The Average Age of the VC Firms Investing in the Startup. Older VCs are less 

likely to suffer from the liabilities of newness (Stinchcombe, 1965). Compared to young 

firms, older firms have clearer identities and have achieved higher legitimization. In 

addition, older firms have more effective and stable routines that might enable them to be 

more successful. By staying in the business longer, they show that they are reliable and 

stable and that they can handle the challenges of their environment. Older firms also tend 

to have better ties to their exchange partners. As a result, older firms might be better 

quality and may perform better (Stinchcombe 1965, Carroll and Hannan 2000). I 

operationalize the average age of the VC firms investing in startup by taking the average 

of the time elapsed since each VC firm made its first investment to any startup. In 

alternative models, I also control for the age of the oldest VC firm invested in a startup by 

time t. 

Average Size of the VC Firms Investing in the Startup. Another way to measure 

VC's quality is using the size of the VC firm. Since higher quality VC firms can more 

easily and less costly attract startup companies into their portfolio (Hsu, 2004). I 

operationalize a VC firm's size using deal count, which is the number of companies the 

VC firm has invested during the past 5 years. The average size of the VCs investing in a 
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startup is the average of the deal counts of the VC firms invested in startup as of time t. In 

alternative models, I use the maximum of the deal counts of the VC firms as well. 

The Average Number of IPO's in VC Firms' Portfolio. IPO is the most 

important event for many VC firms because it enables VC firms to realize their return on 

investments in startup companies. Therefore, capability to take the portolio companies to 

IPO is an important indicator of VC's quality and reputation. In the analyses I use both 

mean and maximum IPO counts of the VC firms investing in the startup. 

4.4. Methodology 

We run robust OLS regression models, where the errors are clustered with respect 

to the target firm. 

Y = aT + pX+6P+e (2) 

where Y is the vector of dimensions I X 1, where I is the number of contracts in the 

sample. Y represents the complexity of the contracts in the sample. T is the vector of I, 

representing the centrality of the targets in alliances, and X is the vector of I, which 

represents the centrality of the clients in alliances. P is the matrix of size I X L, 

representing the control variables where L is the number of control variables. 

5. RESULTS 

Table 1 shows the summary statistics and Table 2 shows the correlations. 

Correlation table shows that target's and client's centrality are not highly correlated. In 

addition, none of the control variables are highly correlated with target's and client's 
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centrality. These results show that the analyses do not suffer form multicollinearity 

problem. 

Table 3 shows the effects of target's and client's centrality on the overall 

complexity of the alliance contract. Columns 1 through 6 show the regression results, 

where the control variables about the market conditions in biotech industry, 

characteristics of the alliance at hand, target's size, innovative capability, and the 

reputation of the VC firms investing in the target are introduces step by step. Columns 7 

and 8 show the regression results, where the independent variables are introduced. The 

complexity of the contract is proxied by the byte length of the contract. 

Table 3 suggests that, supporting our hypotheses, there is a negative relationship 

between the target's centrality and the complexity of the alliance contract. On the other 

hand, the client centrality is positively related to the complexity of the contract. The 

Furthermore, market conditions strongly and significantly affect the complexity of 

contracts. These findings provide strong support for both hypotheses. 

In Table 4, we repeat analyses where we use the length of the contract provisions 

on R&D as dependent variable. Similar to Table 3, between Column 1 and Column 6, we 

introduce the control variables gradually. In Column 7, we add the centrality of the target 

firm and in column 8 we include the centralities of both target and client. Column 7 

shows that when included alone, target's centrality has negative effect on the length of 

the R&D contracts with 5 % significance. 

The results reported in Column 8 support our hypotheses. When we add the 

centrality of the client in Column 8, the target centrality becomes more significant, with 1 
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%. level. The economic significance of the target's centrality increases as well. This 

finding supports our hypothesis that more central target companies generate fewer moral 

hazard problems. Furthermore, central target companies have more bargaining power 

against their partners. As a result, there is a negative relationship between target's 

centrality in alliance networks and the complexity of contracts on R&D activities. 

Column 8 also supports our hypothesis by showing that as the centrality of the 

client increases, the R&D contracts become more complicated, with a 1% significance 

level. When the client companies, most of who are pharmaceuticals, become more central 

they have more bargaining power against their partner. Therefore, such companies can 

dictate very detailed contracts, which cover many contingencies, on their partners. 

In robustness tests, we include the previous alliance count of the R&D 

company during the past 5 years as control variable and the results are robust. 

Furthermore, we repeat the analyses by controlling for the IPO hazard of the R&D, i.e. 

target, company to better incorporate the impact of R&D company's future prospects on 

its alliance contracts. We find that the results are robust. In addition, the IPO hazard of 

the target company does not seem to have a significant impact on the complexity of the 

overall alliance contracts and the contract provisions on R&D activities. 

6. DISCUSSIONS AND CONCLUSION 

Apart from the Property Rights and Relational Contract theories, our paper 

provides important contribution to the literature analyzing how to mitigate moral hazard 

problems and sustain cooperation in partnerships when the contracts are incomplete. 
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One of the most important contributions of this paper is to incorporate the client-

related factors as well as target's -R&D company- characteristics when analyzing the 

alliance contracts. Previous literature on alliance contracts mainly focuses on project 

characteristics, market conditions and target company's characteristics. However, we 

show that above and beyond the impact of these factors, client's bargaining position is an 

important determinant of the contract complexity. 

In this paper, we measure client's bargaining power with its centrality in alliance 

networks. More central clients can more easily find alliance partner's, increasing their 

outside options. As a result, such companies have higher bargaining power. Centrality in 

alliance network is also a good measure of the reputation concern. However, reputation in 

the network is important only for the party that exerts effort, who is the target company 

since it is in charge of the R&D activity. Hence, client's reputation generated by its 

centrality is not instrumental. 

We also show that the bargaining power of the client is especially important in 

determining the complexity of the R&D related provisions. This suggests that if a client 

has more bargaining power, it tends to contract upon more possible future states. This 

enables the client to claim more right on the products of the alliance. 

Future studies can extend our analyses by further analyzing the interplay between 

target's and client's position in networks and under which conditions the characteristics 

of party is more effective in determining the structure of contract. 
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Target 
Centrality 

Client 
Centrality 

Age 

Log-Size of 
Target's 
Previous 
Alliances 

Log-Equity 
Invested in 
Target's 
Previous 
Alliances 
Target's 
Patent 
Count 
Centrality 
oftheVC's 
Investing in 
Target 
Biotech 
Industry 
Conditions 

Table 1 

Mean 

0.11 

0.31 

56 

2.46 

0.96 

5.31 

0.20 

0.0033 

- Summary Statistics 

Standard 
Deviation 

0.10 

0.26 

32 

1.56 

1.07 

10.44 

0.13 

0.0030 

Min 

0 

0 

11 

0 

0 

0 

0 

0 

Max 

1 

1 

247 

6.61 

3.61 

93 

0.56 

0.015 
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1 

2 

3 

4 

5 

6 

7 

8 

Target 
Centrality 

Client 
Centrality 

Age 

Log-Size of 
the Alliance 

Log-Equity 
Invested in 
theliance 

Target's 
Patent 
Count-5 yr 
Centrality of 
the VC's 
Investing in 
Target 

Biotech 
Industry 
Conditions 

1 

1 

0.04 

-0.02 

-0.15 

-0.09 

-0.00 

0.02 

0.00 

Table 2 

2 

1 

-0.14 

0.01 

-0.03 

-0.00 

-0.14 

-0.06 

• Correlations 

3 4 

1 

0.16 1 

-0.04 0.46 

0.49 0.15 

-0.10 0.03 

0.03 0.15 

5 

1 

-0.02 

-0.11 

-0.12 

6 

l 

0.06 

-0.07 

7 8 

1 

0.2 
8 1 



Table 3 - Target and Client Centrality and Overall Contract Length 
Below table shows the results of robust OLS regressions, where dependent variable 
is the length of the overall contract. The errors are clustered with respect to the target 
firm. *, **, ***, reflect statistical significance at 10%, 5%, 1% level, respectively. 

1 2 3 

Target Centrality 

Client Centrality 

Target 's Age 0.00* 0.0 0.00 

0.00 0.001 0.00 

Biotech Intl. Cond. -41.3" -32.8" -30.9* 

14.53 12.46 12.57 

Log-Size of the 
Alliance 0 .11" 0.08* 

0.03 0.03 

Log-Equity Inv. on 
the Alliance 0.1* 

0.042 

Target's Patent 
Count 

R&D Alliance 

Marketing 
Alliance 

Distribution 
Alliance 

Reputation of the 
VCs Inv. in Target 

# Observations 221 220 220 
R-sq 0.05 0.15 0.15 

4 

0.00 

0.00 

-30.2* 

12.7 

0.08* 

0.03 

0.102 

0.043 

0.003 

0.003 

220 
0.15 

5 

0.00 

0.00 

-31.8" 

11.98 

0.07* 

0.04 

0.099* 

0.043 

0.003 

0.003 

0.107 

0.119 

-0.077 

0.211 

0.411* 

0.246 

220 
0.16 

6 

0.00 

0.00 

-25.4* 

12.06 

0.08* 

0.04 

0.093* 

0.043 

0.004 

0.003 

0.1001 

0.120 

-0.063 

0.192 

0.379 

0.233 

-0.511 

0.341 

220 
0.17 

7 

-0.83* 

0.33 

0.00 

0.00 

-26.4* 

12.42 

0.07 

0.04 

0.09* 

0.04 

0.00 

0.00 

0.12 

0.120 

-0.136 

0.190 

0.380 

0.2380 

-0.494 

0.344 

220 
0.19 

8 

0.87** 

0.32 

0.33* 

0.15 

0.00 

0.00 

26 .1" 

12.42 

0.06* 

0.04 

0 . 1 " 

0.04 

0.00 

0.00 

0.13 

0.12 

-0.15 

0.22* 

0.43 

0.25 

-0.38 

0.34 

220 
0.20 



Table 4 - Target and Client Centrality and The Complexity of R&D 
Provisions 

The errors are clustered with respect to the target firm. *, **, * * * , reflect 
statistical significance at 10%, 5%, 1 % level, respectively. 

Target 
Centra litv 

Client 
Centra litv 

Target's Age 

Biotech Ind. 
Cond. 

Log-Size of 
the Alliance 

Log-Equity 
Inv on the 
Alliance 

Target's 
Patent 
Count-5vr 

R&D Alliance 

Marketing 
Alliance 

Distribution 
Alliance 

Reputation 
o f theVCs 
Investina 

#Obs . 

R-sq 

1 

0.001 

0.001 

-49.4** 

20.65 

221 

0.04 

2 

0.000 

0.001 

-40.6** 

18.40 

0.1*** 

0.03 

220 

0.11 

3 4 

0.001 -0.001 

0.001 0.001 

-39.1** -37.4** 

18.46 18.38 

0.09** 0 .08" 

0.04 0.04 

0.08* 0.09* 

0.05 0.05 

0.01* 

0.004 

220 220 

0.12 0.13 

5 

0.000 

0.001 

-40.2" 

15.80 

0.06* 

0.04 

0.08 

0.05 

0.01 

0.004 

0.3* 

0.2 

-0.31 

0.22 

0.45* 

0.238 

220 

0.15 

6 

-0.001 

0.002 

-32.5** 

15.29 

0.07* 

0.04 

0.07 

0.046 

0.01* 

0.004 

0.3* 

0.15 

-0.29 

0.20 

0.415 

0.220 

-0.6 

0.384 

220 

0.16 

7 

-0 .8 " 
0.331 

-0.000 

0.002 

-33.5" 

15.72 

0.060 

0.039 

0.066 

0.046 

0.01* 

0.00 

0 .3 " 

0.15 

-0.36 

0.20 

0.415 

0.225 

-0.6 

0.387 

220 

0.18 

8 

- 0.84*** 

0.32 

0.55*** 
0.18 

0.01 

0.00 

- 3 2 . 1 " 

15.21 

0.05 

0.04 

0.08* 

0.05 

0.01 

0.00 

0 .3 " 

0.15 

-0.38 

0.23 

0.5** 

0.239 

-0.4 

0.382 

220 

0.21 


