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Networking as a Barrier to Entry

and the Competitive Supply of Venture Capital

Abstract

Many financial markets are characterized by strong relationships and networks, rather than arm’s-
length, spot-market transactions. We examine the potential entry-deterring effects of this
organizational choice in the context of relationships established when VCs syndicate portfolio
company investments using U.S. data for the period 1980 to 2003. Our results show that
networking does help reduce entry: VC markets with more extensive networking among the
incumbent players experience less entry, and the economic effect is sizeable. However, potential
entrants can use their prior relationships with the incumbents as well as previous investment
experience in the industry or state to overcome this barrier to entry. We also document that
companies seeking venture capital raise money on worse terms in more densely networked
markets, and that increased entry into a market is associated with companies receiving increased
valuations.
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Networks are widespread in many financial markets. In particular, networks are the predominant
choice of organizational form in the venture capital (VC) industry, in the sense that VCs tend to
syndicate their investments with other VCs rather than investing alone (Lerner (1994)). VCs are
thus bound by their current and past investments into webs of relationships with other VCs.
Hochberg, Ljungqvist, and Lu (2005) find that this organizational form has strong implications
for success in the VC market: Better networked VC firms enjoy better performance, even after
accounting for other performance drivers such as experience, skill, or access to deal flow.

In this paper, we ask how exactly networking improves performance. Clearly, syndication
entails costs: It requires making a larger number of relatively smaller investments, which not
only dilutes the lead VC’s share in a promising startup but also entails a considerable increase in
due diligence and monitoring costs. Among the many benefits of syndication that the academic
literature has highlighted, one stands out: The ability to reduce competition for deal flow by
syndicating deals with friendly VCs (Lerner (1994), Brander, Amit, and Antweiler (2002);
Casamatta and Haritchabelet (2003))." The idea that VCs network and thus co-operate, rather
than compete, with a view to improving their bargaining power with entrepreneurs implicitly
requires that incumbents can keep entrants out, for in the presence of free entry, their bargaining
power should not increase. We focus on this missing link by examining whether networking
indeed allows incumbent VCs to deter entry, and thereby improve their bargaining power.”

How do strong ties among incumbent VCs in a local market put entrants at a disadvantage?

First, by referring promising deals they cannot fund themselves to their friends, VCs may be able

! Other benefits include diversification (Lerner (1994)), improved screening (Sah and Stiglitz (1986)), obtaining
access to other VCs’ deal flow on a reciprocal basis (Lerner (1994)), and the ability to draw on the expertise of other
VCs when nurturing investments (Brander, Amit, and Antweiler (2002)).

? Anecdotal evidence supports the importance of such a link. For example, when planning its ultimately successful
entry into the U.S. venture capital market, the president of Japan-based JAFCO Ltd. “suspected that the densely
networked U.S.VC industry would present considerable barriers to entry” (Kuemmerle and Ellis (1999), p.3).



to reduce the time entrepreneurs spend searching for funding, with the result that entrants are less
likely to see the deal flow (Inderst and Mueller (2004)). Indeed, knowing that cross-referrals are
common among VCs, entrepreneurs may be more inclined to submit their business plans to
incumbents than to entrants. Second, if a deal requires syndication, perhaps due to its size or risk
profile, incumbents may refuse to co-invest with anyone except one another, making it harder for
potential entrants to assemble funding for the deal. Third, to the extent that there are network
externalities, incumbents may be able to provide better value-added services to their portfolio
companies, or provide them at lower cost, than could an entrant that is denied access to the
resources of network members. In sum, we conjecture that VCs may network strategically, with
a view to deterring entry into their local markets. Reduced entry in turn would enable incumbents
to obtain more favorable deal terms from the entrepreneurs they back.

Against this background, we seek to answer three empirical questions. (1) Do strong network
ties among incumbent VCs in a given market deter entry, and if so, is the effect first-order
economically? (2) Can potential entrants overcome this barrier to entry by establishing ties, in
their own home markets, with the incumbent VCs of the target market? (3) What are the
consequences of reduced entry for the valuations at which entrepreneurs raise VC funding?

VC investments are geographically concentrated and VCs tend to specialize in a small set of
industries (Sorenson and Stuart (2001)). Thus, a natural definition of a VC market is an industry/
state pair, such as the California software market or the Massachusetts life sciences market.
Using six broad industries and 50 U.S. states gives us up to 300 local markets which we study
over the time period 1980 to 2003. Because both entrepreneurial activity and the VC industry in
the U.S. show pronounced geographic concentrations, we exclude industry/state combinations

with no or little VC activity, leaving a set of 129 markets and 1,364 market-year observations.



For each of these markets, we construct two types of measures of the extent of networking
borrowed from economic sociology, namely the “density” of ties in the market (i.e. the
proportion of the possible relationships that are actually observed among incumbents) as well as
the “centrality,” or influence, of the typical (i.e., average) incumbent in the market. Controlling
for other likely determinants of market entry such as demand for capital, investment
opportunities, funding availability, and market size, we find that more densely networked
markets see substantially less entry than more sparsely networked markets. The magnitude of the
effect is large: All else equal, a one-standard deviation increase in the extent to which a market is
networked reduces the number of entrants in the median market by more than a third.

Of course, how densely networked a market is is likely not exogenous; rather, it is the
outcome of strategic decisions incumbents make, presumably partly with a view to deterring
entry. To correct for this potential endogeneity problem, we follow two approaches. First, we use
instrumental variables motivated by non-strategic and mechanical determinants of syndication
decisions. This strengthens our results, but in the absence of a natural experiment, irrefutable
instruments are of course not available to us.

Our second approach links observed networking at the level of a market to the entry decision
of an individual potential entrant or to the valuations at which entrepreneurial companies raise
venture money. This mismatch of the units of analysis lessens the impact of endogeneity,
because it is hard(er) to argue that incumbents make their networking choices with respect to an
individual potential entrant or an individual future funding round. For the purpose of an
individual VC’s entry decision or the negotiations with an entrepreneur, observed networking
can reasonably be taken to be predetermined.

When we estimate the probability of a potential entrant successfully entering a market, we



find, as in the market-level analysis, that strong networks among incumbents in the target market
reduce the likelihood of entry. This increases our confidence that the density of network ties in a
market truly affects entry decisions, in a causal fashion. But not every potential entrant is
deterred. Controlling for geographic proximity to the target market and prior experience in the
industry (which each double the likelihood of entry), we find that a potential entrant is
significantly more likely to enter if it has previously established ties to the incumbents through
inviting them into syndicates in its own home market. When we consider interaction effects
crossing how densely networked the target market is with dummies capturing pre-existing ties
between an entrant and the incumbents, we find that such ties are sufficient to completely
overcome this particular barrier to entry.

Finally, we examine the price effect of reduced entry by comparing the valuations of
companies receiving VC funding in relatively more protected and relatively more open markets.
This analysis speaks directly to the conjecture in the literature that VCs syndicate to increase
their bargaining power over entrepreneurs. Controlling as best we can for other value drivers, we
find that valuations are significantly lower in more densely networked markets: A one-standard
deviation increase in our networking measures is associated with an around 10% decrease in
valuation, from the mean of $25.6 million. This indicates that incumbent VCs benefit from
reduced entry through paying lower prices for their investments. On the other hand, the more
market share entrants can capture, the higher are the valuations paid in a market in the following
year, suggesting that entry is pro-competitive and, at least in that sense, benefits entrepreneurs.
The industrial organization of a local VC market therefore has significant implications for
entrepreneurs seeking startup capital.

Our contribution is fourfold. First, we provide evidence that networking can reduce entry in



the VC market. We argue that this is a logical, though so far missing, link in one of the
prominent explanations for VC networking, namely that VC syndicate in order to reduce
competition for deal flow and thereby increase their bargaining power. Second, our results help
explain prior empirical evidence that better networked VCs enjoy better performance. Part of the
explanation for this may be due to the lower prices VCs pay for their investments in more
densely networked markets. Third, we shed light on the process of entry. Successful entry
appears to involve “joining the club” by offering the incumbents syndication opportunities in
one’s home market. This is interesting in light of Lerner’s (1994) observation that “the process
through which some of the entrants joined the core of established venture organizations remains
unclear.” Fourth, the 10 literature has not previously considered the role of networking as an
entry deterrent, and while we focus on venture capital, we believe that our results may generalize
to other industries that make heavy use of networks, such as investment banking.

Our work is closely related to the industrial organization literature on market entry. Though
there has been little empirical analysis of entry in response to the activities of incumbents, there
is a rich literature focusing on the activities of entrants. Relevant contributions include
Bresnahan and Reiss (1987, 1991) who estimate an equilibrium entry model applied to a sample
of firms in isolated markets, but do not consider differences among firms; and Berry (1992) who
examines a model of entry in the airline industry that considers the effect of the scale of an
airline’s operations at an airport on the profitability of routes it flies from there. Berry’s model
expressly focuses on the role of differences among firms. Our work combines an entry model
which allows for differences among firms with an examination of how network ties among
incumbents can serve as a barrier to entry and how network ties between potential entrants and

incumbents can facilitate entry.



This paper is also related to a large literature examining the economic effects of networks.
Saxenian (1994) examines the role of informal ties and network-like organizations among
engineers in Silicon Valley’s success. Powell, Koput, and Smith-Doerr (1996) examine similar
network ties in the biotechnology industry. Belleflame and Bloch (2004) model the formation of
networks of market-sharing collusive relationships among firms, focusing on agents’ decisions
whether to build and maintain a link, and which networks will emerge in equilibrium.

Finally, our paper is related to the literature examining the structure and organization of the
venture capital industry. Sahlman (1990) examines the governance of VC firms with particular
focus on the investor-fund manager relationship. Lerner (1994) and Brander, Amit, and
Antweiler (2002) study the motivations for syndication among venture capitalists. Hochberg,
Ljungqvist, and Lu (2005) examine the impact of syndication networks on VC performance.

The remainder of the paper is organized as follows. Section I provides a brief overview of
network analysis techniques. Section II discusses the VC setting, including the factors likely to
affect entry, and describes the relevant data. Sections III and IV present the market-level and
firm-level entry analyses, respectively, while Section V examines the link between valuations
and entry barriers. Section VI concludes.

I. Network Analysis Methodology

Network analysis uses graph theory to describe network structure by focusing on the ties
among economic actors. For instance, a network might be “dense” (if many actors are tied to one
another via reciprocated relationships) or “sparse” (if actors tend to be more autarkic).’

Consider the networks illustrated in Figures 1 and 2. Figure 1 graphs the network that arises

from syndication of portfolio company investments in the market for computer-related ventures

? See Wasserman and Faust (1997) for a detailed review of network analysis methods.



in Michigan over the five-year window 1979-1983. Nodes on the graph represent VC firms, and
arrows represent syndicate ties between them. The direction of an arrow represents the lead/non-
lead relationship between two syndicate members. The arrow points from the VC leading the
syndicate to the non-lead member. Two-directional arrows indicate that both VCs have at one
point in the time window led a syndicate in which the other was a non-lead member. Figure 2
shows the non-high-tech VC network in Pennsylvania in 1990-1994. Visually, it is quite
apparent that the network in Figure 1 is dense; all the VC firms in the market have at least one tie
to another VC, and often ties to multiple VCs. In contrast, the network illustrated in Figure 2 is
clearly sparse; only two of the VC firms in this market have a tie to another VC.

In graph theory, networks are represented by a square “adjacency” matrix, the cells of which
reflect the ties. In our setting, we code two VCs co-investing in the same portfolio company as
having a tie.* Adjacency matrices can be “directed” or “undirected.” Only directed matrices
differentiate between the originator and the receiver of a tie. (Figures 1 and 2 illustrate directed
networks.) In our setting, an undirected adjacency matrix records as a tie any participation by
both VC firms i and j in a syndicate. The directed adjacency matrix differentiates between
syndicates led by VC i versus those led by VC j.°
A. Density of the Network

One approach to measuring how strongly networked incumbents are is to examine the
proportion of all logically possible ties present in their market. For example, the maximum

number of possible ties in an undirected network of three incumbents A, B, and C is three — the

* As the example in Hochberg, Ljungqvist, and Lu (2005) illustrates, this coding produces a binary adjacency
matrix. Though this is rarely done, it is possible to construct a valued adjacency matrix accounting not only for the
existence of a tie between two VCs but also for the number of times there is a tie between them. All our results are
robust to using network measures calculated from valued matrices.

3 Unlike the undirected matrix, the directed matrix does not record a tie between VCs j and k who were members of
the same syndicate if neither led the syndicate in question.



situation where all actors are tied to all other actors. Now suppose only A and C are connected to
each other. The density of this market would then be 1/3 (one tie out of the three possible).

Density can be measured both for undirected and directed network representations, and we
compute both. In an undirected network of n actors, the number of logically possible ties is
an(n-1); in a directed network, it is n(n-1). Let pjm=1 if at least one syndication relationship
exists between VCs i and j in market m, and zero otherwise. Then the density of the undirected
network is Zj % Pijm / (N(N-1)). Let ¢ijm=1 if at least one syndication relationship exists in market
m in which VC i was the lead investor and VC j was a syndicate member, and zero otherwise.
The density of the directed network then equals % % Qijm / (n(n-1)).
B. Value-Weighted Average Centrality Measures

An alternative measure of networking in a market examines the centrality, or influence, of a
typical incumbent VC. If incumbents are all highly networked among each other, their individual
network centrality measures will be high. We would then consider such a market highly
networked. Based on this principle, we compute two firm-level centrality measures as follows.

“Degree” centrality counts the number of unique VCs a VC has co-invested with: Zj pjjm.°
Clearly, degree is a function of network size, which in our dataset varies over time. To ensure
comparability over time, we normalize degree by dividing by the maximum possible degree in an
n-actor network (i.e., N—1).” To obtain an overall measure of how networked the market is, we
compute the average degree in each market, value-weighted by VC firm size.®

While degree counts a VC’s relationships, it does not take into account their quality.

% Degree measures can also be calculated from directed adjacency matrices, giving two measures, “indegree” and
“outdegree.” These measure the extent to which a VC is invited into syndicates by others and the extent to which it
invites other VCs into its own syndicates, respectively. Our results are robust to using indegree and outdegree.

7 Whether or not we normalize has little effect on our results.
¥ Firm size is the sum of the capital under management by the VC firm at time t across all its funds in all markets.



Bonacich’s (1972, 1987) “eigenvector centrality” weights a VC'’s ties to others by the importance
of the VCs it is tied to. In essence, eigenvector centrality is a recursive measure of degree: eviy =
2 Pijm eVjm. We normalize eVin by the highest logically possible eigenvector centrality measure in
a network of n actors. To obtain an overall measure of how networked the market is, we compute
the value-weighted average eigenvector centrality for each market.
Il. The VC Setting, Sample, and Data

Venture capital firms maintain extensive syndication networks which are easily observable,
allowing us to directly measure the extent of networking among VC firms. As such, the VC
industry is a prime example of a market where informal ties matter greatly. Furthermore,
previous studies reveal strong evidence of localized exchange in the VC industry, both in terms
of physical and industry distance (Sorenson and Stuart (2001)). Thus, the VC industry appears to
be segmented into individual markets, making it a natural choice for examining issues of entry
across heterogeneous markets. Below, we discuss the factors that are likely to drive market entry
in the VC setting, and the relevant data used to estimate our entry models.
A. Primary Data Source

The majority of our data comes from Thomson Financial’s Venture Economics (VE)
database. We consider all investments in U.S. companies made by U.S. based VC funds between
1975 and 2003 which are included in the VE database. We exclude investments by angels and
buyout funds. VE distinguishes between VC funds and management firms, and we will focus our
analysis at the firm level. Because VC funds have a limited (usually ten-year) life, relationships
are assumed to reside at the level of the VC management firms that manage the funds.
B. Market Definition

As Sorenson and Stuart (2001) show, VCs tend to invest locally, and many VCs specialize in
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a certain industry. Thus, an industry/state pair is a natural way to define the relevant market.
Venture Economics classifies investments into six broad industry groups. Out of the 19,012
portfolio companies in the sample, 40.6% are “Computer related”, 25.3% are “Non-high-
technology,” 15.4% are “Communications and media,” 9.4% are “Medical, health, life sciences,”
5.4% are “Semiconductors, other electronics,” and 3.8% are “Biotechnology.”

Our first empirical tests ask whether there is a link between entry and the extent of
networking in a market. The unit of analysis in these market-level entry models is a market-year.
To qualify for inclusion in the sample, a market-year has to have a history of at least 25
investments in the prior five years (to exclude markets with no real history of VC investment)
and at least five VC deals in the year of analysis (to exclude inactive markets). There are 129
distinct markets with between one and 24 annual observations each. The total number of market-
years in our sample is 1,364.

C. Incumbents and Entrants

We define an incumbent as a VC firm that has invested in the target market at some time
prior to year t and continues to have investments in the market as of year t. Conversely, entrants
are defined as those VC firms that invest in the market for the first time in year t.” Note that
entrants are not necessarily inexperienced “rookies”; for the most part, entrants are themselves
incumbents in other markets, and they may well be more experienced than the marginal
incumbent in the market they are looking to enter.

To measure the extent of entry in a market in year t, we code four variables:

(a) the number of entrants in the market;

(b) the number of entrants that lead-manage deals in the market;

? For robustness purposes, we also consider as entrants firms for which some amount of time has passed since their
last investment in a market. Our results are robust to considering a range of time limits on prior investment history.
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(c) the number of deals lead-managed by entrants in the market; and

(d) the fraction of deals lead-managed by entrants in the market.

Lower values of these variables are an indication of less entry into a market, and thus
potentially higher barriers to entry. As is common in the VC literature, a deal is defined as a
collection of investments in a given portfolio company in a specific round of financing, and we
identify the lead investor as the syndicate member making the largest investment in the round.

Table I, Panel A reports descriptive statistics for market entrants and incumbents. In the
median market-year, there are 15 incumbents and nine entrants, five of which enter by leading
syndicates for one deal each. The five deals won by entrants in the median market represent
28.6% of the deals by number and 29.9% of the deals by value.

D. Market-Level Network Measures

In common with the entry-deterrence literature, we focus on the network ties among the
dominant incumbents and ignore ties among the competitive fringe, reasoning that the latter do
not reflect an attempt to deter entry. We classify an incumbent as dominant if the VC firm is
among the group of firms that contribute the first 80% of invested dollars in the target market
measured over the prior five-year window; our results are not sensitive to this choice of cut-off.

VC firms that enter a market eventually become incumbents. To capture this dynamic, we
construct a new network for each market for each year t, using data on syndications among the
incumbents over the five years ending in t-1." For example, for the “MA/Biotechnology” market
in 1999, we construct the four network measures described in Section I from data on investments

made in biotechnology companies in Massachusetts between 1994 and 1998. Table I, Panel B

' We make no distinction between relationships established earlier or later in these five-year windows. All our
results are robust to using three-, seven-, or ten-year windows instead, with shorter windows generally being
associated with stronger effects.
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reports descriptive statistics of these network measures, each presented as a percentage of its
theoretical maximum. The density of directed ties in the average market is 2.1%, the density of
undirected ties averages 7.8%, the value-weighted average degree centrality is 8.4%, and the
value-weighted average eigenvector centrality is 12.6%.
E. Market Characteristics

The level of entry we observe in the data is an equilibrium outcome of the interaction of the
potential demand for and the potential supply of VC capital, both of which are difficult to
observe, and hence challenging to measure. To proxy for demand and supply factors that affect
the entry decision, our models include a range of controls, summarized in Table I, Panel C.

Better investment performance in a particular target market may attract entrants. Absent data
on investment returns, we follow Hochberg, Ljungqvist, and Lu (2005) and compute the fraction
of incumbent portfolio companies in the target market that were exited successfully through an
IPO or an M&A transaction between t-5 and t-1. We then compute the target market’s excess
exit rate as the market exit rate relative to the median exit rate across all markets in the same
industry in that five-year window. This ranges from -25% to +54%, with an average of 4.7%.

Markets with more volatile deal flow may provide more opportunity for entry if incumbents
cannot easily meet unexpected increases in demand. To proxy for swings in market demand, we
compute the coefficient of variation of the monthly number of deals over the prior five years.
The average market has a coefficient of variation of 1.161.

Larger markets and those less economically developed generally have a higher demand for
external capital and more capacity for new VC funding, and thus are more likely to attract
entrants. We use the number of deals completed in a market in year t-1 as a proxy for market

size, with the average market having 37.9 deals a year. To proxy for a state’s economic
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development, we include both its gross state product (GSP), as reported by the U.S. Department

of Commerce’s Bureau of Economic Analysis (BEA), and its annual GSP growth rate. Since our
sample covers more than 20 years of data, we use the BEA’s implicit GNP deflator to adjust for

inflation. The mean real GSP is $323 billion, with an average growth rate of 3.3%.

It is possible that certain types of deals are more attractive to potential entrant. For instance,
larger and later-stage deals are more likely to be syndicated (Lerner (1994), Brander, Amit and
Antweiler (2002)), primarily due to individual VCs’ capital constraints and diversification needs.
If, as we have conjectured, incumbents refuse to help entrants syndicate such deals, we would
expect less entry in markets where deals are predominantly large and/or later-stage. Thus, we
calculate the fraction of deals raising more than $3 million'' and the fraction of later-stage deals.
In the average market, 29.3% of deals exceed $3 million while 53.2% of deals are later-stage.

Investment opportunities are a reasonable proxy for a demand-side factor affecting entry.
Controlling for investment opportunities in a private market is not easy. We follow Gompers and
Lerner (2000a) who use public-market pricing multiples as a proxy for private-market investment
climates. Specifically, we construct annual book-to-market ratios from Compustat data for each
of the six Venture Economics industries. The mean value-weighted industry book-to-market ratio
in our data is 0.524. Of course, this variable varies by year and industry but not by state.

If VC firms raise funds in response to perceived investment opportunities in a particular
industry, fund inflows are another useful proxy for the industry investment climate. VC fund
inflows average $7 billion per year and industry over the sample period.

Many start-up companies develop and commercialize cutting-edge technologies, and so

require skilled and educated workers. Education levels in a particular geographic region may

"' Our results are robust to alternative specifications.
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hence be related to the probability of entrepreneurial success and consequently to the supply of
VC funding. We obtain data on annual state-level science and engineering degree completions
from the National Science Foundation (NSF)."? This averages 2.6 per a thousand inhabitants.

F. Characteristics of Potential Entrants

All else equal, we expect more entry if there is a larger pool of “qualified” potential entrants
(see Berry (1992)). A VC firm is considered to be a potential entrant if (1) it was founded (i.e.
raised its first fund) in or before year t; (2) it has at least one fund under management that was
raised in the previous six years; and (3) it has not invested in this particular market prior to year
t.” We consider three key characteristics of potential entrants.

VC investments require substantial monitoring and active management and so tend to be
local. We therefore control for the geographic distance between each potential entrant’s location
and the target market. Following Coval and Moskowitz (1999), we compute the geographic
distance for each pair of VC i and target market m as follows:

D,, = arccos{cos(lat;)cos(lon,)cos(lat, )cos(lon,,)

+ cos(lat; ) sin(lon, ) cos(lat,, )sin(lon ) + sin(lat;)sin(latm)} 2zr /360 (1)

where lat and lon are the latitudes and longitudes (measured in degrees of arc) and r is the radius
of the earth (3,963 miles)."* We then compute the fraction of potential entrants that are located
within 100 miles of the target market. (Our results are robust to alternative cut-offs.)

Presumably, previous investment experience in the industry and/or state make a potential

12 Science and engineering includes the following subjects: Engineering, physical sciences, geosciences,
mathematics and computer sciences, life sciences, and science and engineering technologies.

1 Condition (2) ensures that we capture active funds. A typical VC fund spends its first few years nurturing
portfolio companies and the remainder of its life exiting them (Ljungqvist, Richardson, and Wolfenzon (2005)).

'* We use zip codes to identify the coordinates of a VC firm’s headquarters, assuming it is located in the center of
the zip code area. To find the coordinates of a market, we cluster the zip codes of all portfolio companies in the
market to locate the unique zip code where most economic activity takes place.
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entrant more likely to actually enter a market. We therefore group potential entrants into three
groups: Firms that in the prior five years have invested (1) in the state and the industry (but not
in the specific state/industry combination); (2) in the industry (but not in the state); and (3) in the
state (but not in the industry). In the average market, 6.8% of potential entrants have invested in
both the industry and state, 31% have invested in the industry before but not in the state, and
5.9% have in invested in the state but not in the industry; see Table I, Panel D.

A key question we address is whether an entrant’s prior relationships with incumbents,
established in other markets, can facilitate entry. Sorenson and Stuart (2001) argue that the VCs’
network ties can decrease both geographic and industry-based constraints on economic
exchange. Similarly, one might argue that pre-existing network ties between incumbents and
entrants may lead to entry being accommodated. For each potential entrant, we generate
indicator variables capturing whether, in the prior five years, the potential entrant (a) participated
in a deal lead-managed by an incumbent; or (b) lead-managed a deal in another market in which
an incumbent was a co-investor. In the jargon of network analysis, these correspond to positive
indegree and outdegree, respectively. In the average market-year, 20% of potential entrants have
served as co-investors for incumbents elsewhere during the prior five years, while 13.1% have
lead-managed syndicates in which incumbents were co-investors.

I11. Market-Level Analysis
A. A Descriptive Model of Entry in Venture Capital

To see if there is a link in the data between the extent of entry in a VC market and the density
of the incumbents’ network ties, we regress the number of entrants in year t in market m on the
four networking measures as of year t-1 (which we add one by one to avoid collinearity

problems) as well as suitably lagged variables controlling for the pool of qualified potential
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entrants and the aforementioned market characteristics. Given the count nature of the dependent
variable, and the fact that we have repeated observations per market, the models are estimated
using conditional fixed-effects Poisson. We also include year fixed effects.

Table II reports the resulting estimates. The pseudo-R* exceeds 69% indicating good
explanatory power. In each of the four models (one for each network measure), we find a
strongly negative and significant relation between the extent of networking and the number of
entrants, consistent with our conjecture that networking can help deter entry.

The controls behave as expected. There is significantly more entry if there is a larger pool of
qualified potential entrants for the market, in the sense of geographical proximity to the market,
prior investment experience (either having invested both in the state and the industry or having
invested in the industry though not yet in the state'’), and the prevalence of past network ties
between potential entrants and incumbents. The latter result is consistent with syndication (and
the networks that result from syndication) in part being a product of and contributing to
reciprocity among VC firms (Lerner (1994), Hochberg, Ljungqvist, and Lu (2005)): By sharing
deal flow today, a VC firm may be allowed to enter another market at a later date.

As for the market characteristics, as expected, the number of entrants increases in the
market’s lagged performance history, investment opportunities (as proxied by industry book-to-
market ratios), variability of demand, flows of capital into the industry, the size of the VC market
(as measured by the number of deals in the previous year), and state education levels (though this
is significant only in two of the four models). There is less entry in larger states (based on state
GSP) and in markets where late-stage deals predominate. As late-stage deals usually require

syndication, this result is consistent with incumbents often refusing to syndicate with entrants.

1% Sensibly, experience in the state by VCs focused on other industries is associated with less entry.
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B. Causality

The results in Table II provide clear evidence of a link between the extent of entry in a VC
market and the density of the incumbents’ network ties, but is it causal? This is a tough question
to answer. It is conceivable that both entry and networking are simultaneously determined by a
third variable whose omission creates a spurious correlation between them. For instance, perhaps
entrants avoid markets where deals are unusually risky, and perhaps there is more syndication
(and hence potentially more networking) among incumbents seeking to diversify in such risky
markets. In this example, failure to control adequately for risk would induce a spurious
correlation between entry and networking.'® While our empirical entry model includes as many
market characteristics as we can measure, we cannot rule out the possibility of omitted variables.

Equivalently, interpreting the negative coefficients on networking causally is problematic
given the (strong) likelihood that networking is endogenous to entry. If entry deterrence is indeed
strategic, we should think of incumbents as optimizing their investment in networking in part
with a view to minimizing entry. This too could result in a spurious correlation.

To better understand whether there is indeed a causal link, we take two approaches. The first
is an instrumental-variables approach that seeks to deal directly with the potential endogeneity of
networking, discussed in the remainder of this section. Our second approach links observed
networking at the level of a market to entry decisions at the level of a potential entrant (in
Section IV) or to the valuations at which entrepreneurial companies raise venture money (in
Section V). Changing the unit of observation in this way should lessen the impact of
endogeneity, because it is hard(er) to argue that incumbents optimize networking with respect to

an individual potential entrant or an individual funding round. This is a standard way to

'® Though this hypothetical example seems inconsistent with our finding of more entry in markets in which seed and
early-stage deals (which are usually riskier) predominate.
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circumvent endogeneity concerns (see Bottazzi, da Rin, and Hellmann (2006) for a recent
application of this reasoning to the venture capital setting).
C. A Two-stage Model of Market-level Entry

For our first approach, we use three instruments. They are chosen to satisfy the standard IV
exclusion restriction; that is, the instruments likely correlate with the extent of networking in a
market but are unlikely to affect entry directly.
C.1. Geographical Clustering of Demand

If more frequent interaction helps VCs form ties, it is more likely that dense, entry-reducing
networks will result. Markets in which demand is spread over a wide geographic area
presumably offer fewer opportunities for VCs to interact than markets in which demand is
concentrated in a few clusters of economic activity. Silicon Valley is an obvious case in point.
More generally, VCs tend to meet while attending board meetings of their portfolio companies
(Kuemmerle and Ellis (1999)) and during “pitch events” for local startups seeking capital. The
more clustered are portfolio companies and start-ups, the greater the chances that any two VCs
will meet and establish a relationship. Thus, our first instrument is based on the geographic
distribution of demand in a market, measured as the coefficient of variation of the distance
between each pair of portfolio companies in a market, calculated using equation (1) above."’
C.2. Presence of Corporate VCs

For reasons unrelated to entry considerations, markets with a heavy presence of corporate
venture programs are likely to be less densely networked. According to Gompers and Lerner
(2000b), corporate VCs differ from traditional VCs both in terms of investment objectives

(which are often strategic rather than financial) and their longevity (which averages a mere four

'7 An alternative measure of geographic proximity can be calculated using the distances among incumbent VC firms
rather than among portfolio companies. Our results are robust to the use of this alternative measure.
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years). This alone makes them less likely to view networking as a way to reduce long-run entry
into a given market: It may be something they are content to free-ride on, but