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This study examines when established firms participate in corporate venture capital (CVC). We
build on the resource-based view of interfirm collaboration and emphasize the strategic
flexibility of CVC relationships. We use longitudinal data on 477 firms from 1990 to 2000 to test
our hypotheses. We find that firms in industries with rapid technological change, high
competitive intensity and weak appropriability engage in greater CVC activity. We also show
that firms that possess strong technological and marketing resources and resources developed
from diverse venturing experience engage in greater CVC activity. Finally, we find that these
firm resources moderate the influence of the observed industry effects in paradoxical ways.
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1. Executive summary

A fundamental question in the study of organizations concerns how they adapt to changing environments. Successful
adaptation typically involves learning from exploratory initiatives (March, 1991), which allows firms to transform the ways in
which they compete (Guth & Ginsberg, 1990). Firms explore and pursue such strategic renewal through external initiatives such as
corporate venture capital (CVC) investing, strategic alliances, and acquisitions (Keil, 2002). While acquisitions and alliances have
been extensively examined, research on CVC is limited and has only recently attracted renewed interest (Dushnitsky, 2006). In this
study, we examine CVC as an important mode of exploration and renewal.

CVC refers to directminority equity investmentsmade byestablished companies inprivately-held entrepreneurial ventures (Gompers
& Lerner,1998). CVC relationships are exploratory initiatives because they create boundary-spanning tieswith newventures, which often
pursue new technologies (Dushnitsky & Lenox 2005a; Rosenkopf & Nerkar 2001). While corporate investors may pursue both strategic
and financial goals in making CVC investments, strategic objectives generally dominate3 (Dushnitsky, 2006). CVC investing can increase
investor innovation (Wadhwa & Kotha, 2006), market value (Dushnitsky & Lenox, 2006), and financial returns (Allen & Hevert, 2007).
Entrepreneurs also have incentives for seeking CVC. CVC funds have been a significant source of venture financing since their inception in
the mid-1960s, accounting for 12% of all U.S. VC funding in recent years (PriceWaterhouseCoopers, 2006). CVC investments also provide
strategic benefits to ventures, including access to complementary assets thatwould be costly and time-consuming to build (Gans & Stern,
2003) andanendorsementeffect that sends apositive signal of the venture's quality toother stakeholders (Stuart,Hoang, &Hybels,1999).
By providing these benefits, CVC investors can enhance new venture performance (Gompers & Lerner, 1998).
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estor strategic objectives identified in the CVC literature. These include accessing novel technologies,
ities, learning about potential acquisition targets, stimulating demand for core products by investing in
as licenses or alliances, and exposure to entrepreneurial thinking and culture.
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Despite its potential importance to both established firms and new ventures, we know little about the antecedents of CVC
relationships (Dushnitsky, 2006). In particular, our review of the extant literature suggests it is limited in at least three important
respects. First, while investor strategic and financial objectives have been actively researched, only one study has examined
conditions that empirically discriminate CVC investors from non-investors (i.e., Dushnitsky & Lenox, 2005a). Surprisingly,
although research characterizes CVC as a means of adapting to changing environmental conditions (Keil, 2002; Maula, 2007), the
influence of an incumbent's industry on its motivations to establish new CVC relationships with entrepreneurial firms is
unexplored. Prior research provides little insight into how or why the competitive forces an incumbent faces affect its decision to
pursue or avoid CVC investing4. Moreover, research on the antecedents of CVC investing primarily consists of case studies,
descriptive surveys, or cross-sectional analyses, which do not support causal inferences since they do not control for unobserved
heterogeneity or temporal precedence.

Second, CVC research has assumed investors are able to attract a sufficient supply of startups inwhich to invest. This assumption
is particularly problematic because corporate investors are often viewed suspiciously by both ventures and independent venture
capitalists (IVCs) due to the perception that a CVC investor's intent may be to expropriate a venture's technology (Dushnitsky &
Shaver, 2009; Katila, Rosenberger, & Eisenhardt, 2008). Because corporate investors typically seek to co-invest with independent
venture capitalists and rely on them for identifying quality investment opportunities (Dushnitsky, 2006), an aspiring corporate
investor's opportunities to formnewCVC relationshipswill dependon its ability to attract both IVCs andnewventures. CVC research
has largely ignored the characteristics of potential investors or the industries inwhich they compete that increase or decrease their
partnership opportunities. The broader interfirm collaboration literature shows that inducements are a necessary, but not sufficient,
condition for partnership formation (Ahuja, 2000). Thus, an explanation of CVC partnership formationmust consider not onlywhat
motivates incumbents to invest, but what affects their investment opportunities as well.

Finally, CVC research and the broader interfirm collaboration literature treat the sources of a firm's inducements to partner and the
sources of its partnering opportunities as independent effects on partnership formation. The potential interactions between these
factors have been largely unexamined. Specifically, little research has consideredwhether the effect of environmental inducements on
a firm's formation of CVC or other interfirm ties depends on its resource endowments. Few studies have explored how a firm's
resources moderate the influence of its environment on its formation of interfirm ties. This is surprising given a central tenet of
strategic management is the “fit” or contingency between a firm's resources and its environment (Venkatraman & Camillus, 1984).

In sum, prior research has largely ignoredwhether andwhen an established firm's competitive environment and resources, and
the interaction of the two, affect its inducements and opportunities to form minority equity relationships with startup firms. To
address these limitations, we investigate the research question, how do an incumbent's resources and competitive environment, alone
and in combination, influence its motivations and opportunities to form new CVC partnerships? In developing our theory, we build on
the resource-based view of interfirm collaboration (Ahuja, 2000; Eisenhardt & Schoonhoven 1996) and emphasize the strategic
flexibility inherent in CVC relationships. First, we examine industry conditions that influence incumbents' motivations to pursue
CVC. We expect dynamic industries, characterized by rapid technological change, high competitive intensity and weak
appropriability, will induce firms to pursue CVC. Second, we examine the resources of incumbents that influence their ability to
attract, form and benefit from CVC investment opportunities. We expect incumbents with strong technological and marketing
resources and diverse CVC experience will have more opportunities and incentives to pursue CVC. Finally, we derive competing
hypotheses regarding the interactions between these external and internal drivers of CVC partnering activity.

We test our predictions using longitudinal data on 477 firms in 312 primary industries from the 1990 Fortune 500 list for the
period 1990–2000.We find strong and robust support for our hypotheses. This study contributes to the CVC literature by addressing
significant gaps in research on the antecedents of incumbents' CVC activity. Our results also have important implications for
research into corporate entrepreneurship, interorganizational relationship formation, and VC syndication networks.

2. Theory and hypotheses

We adopt a resource-based view of interfirm relationships (Eisenhardt & Schoonhoven, 1996). According to this perspective,
firms are bundles of tangible and intangible resources (Wernerfelt, 1984). Valuable, rare, inimitable and non-substitutable
resources are sources of firm competitive advantage and economic performance (Barney, 1991). Resources are often firm-specific
and heterogeneously distributed because their development consists of time-consuming, path-dependent processes (Dierickx &
Cool, 1989). This makes market trading for such resources quite difficult (Chi, 1994). Firms create and appropriate value by
assembling unique resources and combining them in unique ways. Interfirm relationships allow firms to overcome problems in
trading firm resources by enabling partners to access and develop novel resources and efficiently exploit and retain existing
resources (Das & Teng, 2000).

A primary advantage of interfirm ties is the strategic flexibility they offer. Relative to internal R&D and acquisition, interfirm ties
typically involve smaller irreversible investments of organizational resources and are thus easier and cheaper to restructure or exit
in the face of changing environmental conditions (Folta, 1998). Interfirm ties also provide partners with privileged information
about the quality of each other's resources. This information reduces partner uncertainty, giving them an advantaged position to
scale up or down the partnership activities in response to environmental changes (Kogut, 1991). Finally, interfirm ties enable
4 While Dushnitsky and Lenox (2005a) found that aspects of a new venture's industry influenced the volume of CVC investment, they did not investigate the
influence of an incumbent's industry on its CVC activity.
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partners to quickly gain access to needed resources, increasing the rate of firm learning and the speed of resource recombination
and development (Hamel, 1991).

CVC investments are a typeof formal interfirm relationship, formedwhena larger, establishedfirmacquires aminority equity stake
in a young venture. From an investor's perspective, CVC relationships are a means of quickly accessing the external resources of
innovative new ventures (Keil, 2002) and a way of exploiting existing resources (Maula, 2007). CVC relationships also provide
investors with substantial strategic flexibility. CVC investments are inherently exploratory and constitute relatively small resource
commitments to novel, and therefore uncertain, initiatives (Li & Mahoney, 2006). Because investments are small, investors can
increase the variety of novel resources to which they have access and reduce their risk by investing in a portfolio of startups (Allen &
Hevert, 2007). CVC investments allow investors to reduce commitment and downside risk, while retaining their ability to gain via
subsequent investment from the upside potential of good ideas. Indeed, CVC is typically used to quickly obtainwindows on uncertain
growth opportunities, such as new technologies, products ormarkets (Dushnitsky, 2006). Research suggests CVC investments provide
investorswith abandonment, deferral and growthoptions (Allen&Hevert, 2007;Hurry,Miller, & Bowman,1992; Li&Mahoney, 2006).

The resource-based view of interfirm collaboration argues interfirm ties are formed when firms have sufficient inducements
and opportunities to collaborate (Ahuja, 2000). Inducements refer to the incentives firms have to partner with other firms and
result from a firm's need to access specific competitive resources that it does not possess and the costs of doing so (Ahuja, 2000).
Opportunities refer to the number of firms available and motivated to partner with a focal firm and are a function of industry size
and a firm's ability to know, attract and engage partners (Ahuja, 2000). Environmental conditions and firm resources influence
both inducements and opportunities (Sakakibara, 2002). In particular, environmental conditions that threaten firms' competitive
positions induce them to collaborate by increasing their need to access and develop novel resources (Eisenhardt & Schoonhoven,
1996). Firms with large stocks of valuable resources are attractive partners and have many collaborative opportunities (Ahuja,
2000). Such firms also tend to have efficiency advantages in pursuing partnerships, which increases the benefits they derive from
collaboration and their inducements to pursue it (Ahuja, 2000).

We build on this framework in examining the conditions under which incumbent firms form new interfirm partnerships
through their CVC investments (i.e., CVC partnerships). Given their inherent flexibility, we expect CVC partnerships will be
particularly beneficial to incumbents competing in dynamic environments. Consequently, incumbentswill bemore induced to form
CVC partnerships when competing in dynamic environments. We also argue the strength of a firm's technological, marketing and
network resources will increase the efficiency and efficacy of its CVC investing and will increase its attractiveness to new ventures.
Finally, in extending the resource-based view of interfirm collaboration, we argue the effect of environmental inducements on a
firm's formation of CVC ties is contingent on its resources.

2.1. Industry conditions

The dynamism of a firm's industry will influence its incentives to form new CVC ties. Dynamic industries change rapidly and in
unpredictable ways (Dess & Beard, 1984; Eisenhardt, 1989), resulting in short-lived sources of competitive advantage (D'Aveni,
1994). Because of the rapid and uncertain nature of change, incumbents need to quickly explore and develop new resources to alter
their competitive positions and develop new sources of advantage (Eisenhardt & Martin, 2000). Early commitment to irreversible
development initiatives in such environments can lead to sub-optimal solutions or even competency traps (Levitt & March, 1988).
Thus, flexible modes of organizing are particularly valuable in dynamic environments (Ghemawat & Costa, 1993; Volberda, 1996).
Because CVC ties provide incumbents with ample strategic flexibility in quickly exploring the resources of innovative new
ventures, we expect such interfirm ties will be more attractive to incumbents competing in dynamic environments.

Dynamic environments exhibit rapid technological change (Dess & Beard, 1984), intense competition (Volberda, 1996) and
rapid technological diffusion (Bettis & Hitt, 1995). These aspects of dynamism are associated with greater uncertainty, weakened
mobility and entry barriers, and the erosion of sources of competitive advantage (Bettis & Hitt, 1995; Dess & Beard, 1984; Volberda,
1996). Thus, we argue the rate of technological change, level of competitive intensity, and the ease to which technical knowledge
diffuses in an incumbent's primary industry will affect its CVC partnering activity.

2.1.1. Industry technological change
In industries with rapid technological change, existing products and technologies are rapidly rendered obsolete as new

products and technologies are created (Qualls, Olshavsky, & Michaels, 1981). Firms in these industries need to continuously
develop new resources as new sources of value creation and appropriation (Eisenhardt &Martin, 2000). The challenge of rapidly
developing new resources is exacerbated by the inherent uncertainty of such initiatives. Outright commitment to developing
particular resources is risky since rival technologies and products evolve in unforeseen directions and it is unclear ex-ante which
will be valued by customers (Brown & Eisenhardt, 1997). Thus, a flexible approach to resource development is attractive
(McGrath, 1997). Loosely-coupled, low commitment interfirm ties are particularly valuable in this respect (Steensma & Corley,
2000).

CVC investments allow investors to reduce risk by spreading it across multiple, low commitment external initiatives. The option
value of these initiatives can be high in technologically dynamic industries because breakthrough products or technologies are
often developed by new ventures (Gans & Stern, 2003). CVC investments enable firms to recognize and assimilate potentially
disruptive knowledge and use it to build new products or enter newmarkets (Maula, Keil, & Zahra, 2003). Cooperating with young
ventures allows incumbents to economize on imitative R&D necessary for catching up with these ventures (Kann, 2000). A prime
motive for CVC investing is the pursuit of novel technologies relevant to the investing firm's core business (Dushnitsky, 2006).
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Research also shows that CVC investing can improve investor innovation (Dushnitsky & Lenox, 2005b). Thus, we expect the rate of
technological change in a firm's primary industry will increase its incentives to form new CVC partnerships.

Hypothesis 1. The rate of technological change in a firm's industry will be positively associated with the number of new CVC
partnerships it enters.

2.1.2. Industry competitive intensity
Intensely competitive industries provide low returns for incumbents and threaten their survival (Barnett, 1997). Incumbents in

such industries often seek to innovate to increase their margins by building new resources that help differentiate their offerings or
increase their relative efficiency (Geroski, 1990), thereby achieving transient advantages (D'Aveni, 1994). Firms also often seek to
develop complementary products to stimulate demand for their offerings and lock-in customers through switching costs (Garud &
Kumaraswamy, 1993). In sum, the competitive intensity a firm experiences increases its incentives to alter its competitive position
to compete more effectively (Porter, 1980).

Due to the frequency and unpredictably of competitive change in intensely competitive industries, incumbents have strong
incentives to pursue strategically flexible, exploratory modes of organizing to achieve competitive repositioning (Ilinitch, D'Aveni,
& Lewin,1996; Volberda,1996). Also, when competitive intensity threatens firm performance, it can increase the firm's willingness
to pursue risky exploratory initiatives (March & Shapira, 1992). CVC ties are exploratory and provide strategic flexibility in
responding to competitively threatening environments. Through CVC investing, firms can increase their innovativeness by quickly
accessing the novel knowledge of entrepreneurial firms and thus avoid costly imitative R&D (Dushnitsky & Lenox, 2005b). CVC
investments can also stimulate the development of complementary products by new ventures, increasing demand for an investor's
products and differentiating them from rivals (Kann, 2000). Finally, incumbents often use CVC to nurture the development of
products and technologies that will enhance their operational efficiency (Dushnitsky, 2006). Thus, industry competitive intensity
should increase a firm's inducements to form CVC partnerships.

In contrast, in industries with low competitive intensity, competitive change is slow and existing resources can provide durable
sources of advantage (Thomas,1996). In stable environments, exploration initiatives such as CVC investments can compromise the
efficiency of exploiting existing competences (March, 1991). For example, the pursuit of new competencies may prematurely
cannibalize the returns from existing competencies (Kessler & Chakrabarti, 1996). Competitively stable environments tend to be
less uncertain than highly rivalrous ones (Thomas,1996; Volberda,1996). This reduces the value of hedging and increases the value
of commitment (Ghemawat, 1991). Thus, in industries with low competitive intensity, firms have little need to invest in flexible,
exploratory initiatives (Volberda, 1996).

Hypothesis 2. The competitive intensity of a firm's industrywill be positively associatedwith the number of newCVC partnerships
it enters.

2.1.3. Industry appropriability
Appropriability refers to the extent towhich the economically valuable knowledge produced bya firm can be protected from spilling

over to competitors (Teece,1986). Formal intellectual property rights (IPR), suchaspatents and trademarks, are a fundamentalmeansby
which firms protect their innovations from imitation (Teece, 1986). However, the efficacy of IPRs as a means of appropriability varies
significantly by industry (Levin, Klevorick, Nelson, &Winter, 1987). Weaker appropriability conditions increase the rate and volume of
knowledge spillovers, which increase the rate of technological change by increasing technological opportunity for all firms (Klevorick,
Levin, Nelson, & Winter, 1995). Under a weak IPR regime, knowledge embodied in a firm's inventions is at risk of quickly diffusing to
other firms, resulting in the rents from these assets rapidly dissipating (Teece, Pisano, & Shuen, 1997). Incumbents must innovate
continuously to link together temporary profit streams and achieve persistent profitability (Roberts, 1999). Weak appropriability also
increases theuncertaintyof the returns fromcommitting to longperiods of resourcedevelopment (Sakakibara, 2002). Thus, incumbents
need toquicklyandflexibly developnewresources to rapidly innovate. In industries inwhich thevalue of importantfirmresources, such
as technological knowledge, erodes quickly, incumbents emphasize flexible, exploratory modes of organizing (Ghemawat & Costa,
1993). As the logic leading to thepriorhypotheses suggests, CVC investments can increase theknowledge available to investors, enabling
them to quickly and flexibly develop new resources. In contrast, stronger appropriability conditions increase a firm's incentives to
commit to internally developing resources due to the greater certainty of the returns from such investments (Levin et al., 1987).

The benefits of interfirm collaboration in environments with weak appropriability are not without potential costs. A weak IPR
regime can increase the risk of knowledge expropriation, reducing incentives to collaborate (Teece,1986). However, these costswill be
less relevant for CVC investors. Incumbents can compensate for weak IPRs through their use of strategic appropriability mechanisms,
such as their possession of complementary assets (Gans & Stern, 2003) and their use of “firewalls” around confidential sources of
information to prevent its leakage (Markham, Gentry, Hume, Ramachandran, & Kingon, 2005). Thesemechanisms reduce the hazards
of cooperating with new ventures (Cassiman & Veugelers, 2006). The staging of financing over multiple rounds also discourages new
venture opportunistic behavior (Gompers, 1995). Finally, the risk of expropriation by new ventures is mitigated by a corporate
investor's credible threat of an expensive IP lawsuit. In sum, we expect that in industries with weak IPR regimes, an incumbent's
incentives to form new CVC partnerships will outweigh the risks of expropriation by new ventures in these environments.

Hypothesis 3. The strength of the appropriability regime in a firm's industry will be negatively associated with the number of new
CVC partnerships it enters.
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2.2. Firm resources

An establishedfirm's resourceswill influence both its opportunities and inducements to invest inyoung ventures. Opportunities
for interfirm ties dependonafirm's ability to identify, attract, and engage partners,which are greatly determinedby the quality of its
resources (Ahuja, 2000). Corporate investors typically create portfolios of CVC investments (Allen & Hevert, 2007), co-invest with
independent VCs and rely on them for quality investment opportunities (Dushnitsky, 2006). Thus, CVC investors must be able to
attract entrepreneurial ventures and IVCs to ensure sufficient investment opportunities. Since IVCs also pursue these ventures, CVC
investors must offer benefits beyond financial capital (Chesbrough, 2000). We argue the extent to which an incumbent has
extensive technological assets, valuable marketing resources such as brand name, and social network resources developed by co-
investing across diverse industries will increase its ability to attract investment opportunities.

A firm's resourceswill also influence its inducements for CVC investing. Research on interfirm collaboration argues the extent to
which firms possess resources that have excess capacity and can be readily deployed to support new initiatives reduces the costs of
undertaking such initiatives and increases their attractiveness (Dyer & Singh, 1998). Incumbents possessing such fungible
resources will find it more efficient, and thus have stronger incentives, to form CVC partnerships. Firms also are more motivated to
form partnerships when such ties help them retain and increase the efficient use of existing resources (Das & Teng, 2000). Thus,
the strength of an incumbent's technological andmarketing resources and the expertise it develops from prior CVC experience will
increase its inducements to pursue CVC.

2.2.1. Technological resources
A firm's technological resources will influence its CVC investment opportunities. Potential partners seek firms that have deep

technological resources to learn from their expertise (Ahuja, 2000). Access to technological resources is particularly valuable to
young ventures seeking CVC investment. Though a venture is typically founded with some specialized technological expertise, it is
often unable to develop this technology further due to lack of resources such as expensive equipment or skilled personnel (Mitchell
& Singh, 1992). An incumbent's attractiveness to ventures seeking financing will increase if it has large stocks of technological
resources such as patents, or if it signals its commitment to building such resources through investments in R&D (Stuart et al.,
1999).

Technologically rich firms also have strong incentives to form CVC partnerships. A firm's technological resources enhance its
“absorptive capacity” for recognizing and assimilating external knowledge (Cohen & Levinthal, 1990). A firm with deep
technological resources can more accurately evaluate the option value in forming a relationship with a venture and establish
processes for assimilating knowledge necessary for exercising the option (McGrath,1997). Firmswith deep technological expertise
are better at evaluating a venture's knowledge (Sykes, 1986), are more capable of identifying ways in which value can be captured
from cooperating with new ventures (Gans & Stern, 2003), and typically have the complementary technologies needed to derive
value from technology options (McGrath, 1997).

Hypothesis 4. A firm's technological resources will be positively associated with the number of new CVC partnerships it enters.

2.2.2. Marketing resources
Firms with strong marketing resources typically have powerful brands and positive reputations (Srinivasan, Park, & Chang,

2005). A firm's brand and reputation improve its attractiveness to potential new venture VC syndicate partners because partnering
with such a firm sends a positive signal about a venture's quality to interested third parties that otherwise lack information about
its quality (Ernst, Witt, & Brachtendorf, 2005; Stuart et al., 1999). Corporate investors are attractive partners when their marketing
resources can compensate for the marketing deficiencies of young ventures (Kelly, Schaan, & Joncas, 2000). Accessing an
established firm's marketing resources, such as brand name, market knowledge or distribution channels, can increase a venture's
chances of successfully commercializing its product or service (Teece, 1986), and help it develop its own marketing resources
(Kelly et al., 2000).

In addition to attracting opportunities, the strength of a firm's marketing resources will increase its inducements to form CVC
partnerships. Firms with ample marketing resources are more capable of identifying how new venture knowledge can be
effectively commercialized (Keil, 2004), and aremore effective in helping a venture commercialize its invention (Kelly et al., 2000).
This increased efficacy should help corporate investors select better startups and improve their chances of success, resulting in
more productive portfolios. Firms with strong marketing resources, such as well-known and respected brands, deep customer
knowledge, promotional expertise and extensive distribution channels, often have excess capacity in such resources (Penrose,
1959). Given the exchange problems associated with such knowledge-based resources (Chi, 1994), incumbents can increase the
efficient use and retention of these resources by renting them to startups using CVC ties. As the strength of a firm's marketing
resources increase, it should find it more efficient to pursue CVC partnerships and have stronger incentives to do so.

Hypothesis 5. A firm's marketing resources will be positively associated with the number of new CVC partnerships it enters.

2.2.3. Diversity of CVC experience
In addition to internal firm resources, the social structural context in which a firm is embedded can affect its partnering

opportunities (Gulati, 1999). Networks of interfirm ties influence partnering opportunities by providing information and
reputation benefits, or “network resources,” to well-connected firms (Gulati, 1999). The widespread use of syndicated investing by
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VCs5 results in a social network that connects investors based on their prior co-investments in the same ventures (Sorenson &
Stuart, 2001). This syndication network structures the flow of information about investment opportunities and investor behavior
across VC market participants (Sorenson & Stuart, 2001).

The network resources and investment opportunities available to a CVC investor will be greater when it has previously invested
across diverse industries. Because IVCs tend to specialize in particular industries (Sorenson & Stuart, 2001), the VC syndication
network exhibits a high degree of clustering whereby groups of investors that have invested in the same industries are densely
interconnected in cliques (Kogut, Urso, &Walker, 2007). Firms that invest across diverse industries becomemembers of numerous
cliques, increasing their syndication network centrality (Everett & Borgatti, 1998). Research shows VCs that invest across more
diverse sectors, and thus havemore diverse investment experience, aremore connected and central in the VC syndication network
(Guler, 2007; Kogut et al., 2007; Milanov, Dimov, & Shepherd, 2006). CVC investors syndicate their investments more frequently
than IVCs, typically co-invest with IVCs, and generally invest with larger syndicates than rounds involving only IVCs (Dushnitsky,
2006). Given their more intensive use of syndication, investing across diverse industries will tend to increase a corporate investor's
centrality relative to similarly diversified IVCs6.

Because investors that invest across diverse industries occupy more central positions in the syndication network, they accrue
greater information and reputation benefits, which increase their ability to identify and attract venture investment opportunities
(Bygrave, 1988; Sorenson & Stuart, 2001). Central firms have quicker access to more and better quality information about
investment opportunities (Sorenson & Stuart, 2001). Central firms are attractive to new ventures and venture capital syndicate
partners because they can provide timely access to valuable information that is otherwise difficult to obtain and can facilitate
access to additional investors or other valuable contacts (Bygrave, 1988). Central VC firms can improve the performance of their
portfolio firms by providing themwith better value-added services (Hochberg, Ljungvist, & Lu, 2007). Central firms are also more
prominent and visible, which enhances their attractiveness to potential partners (Gulati & Gargiulo, 1999), such as new ventures
and VC syndicate partners (Dimov & Milanov, 2010). The greater availability of information from multiple sources about the
capabilities and behavior of central firms increases the reliability of this information and reinforces the development of a
trustworthy reputation, increasing the investor's attractiveness to both new ventures and potential syndicate partners (Raub &
Weesie, 1990; Wright & Lockett, 2003).

Besides increasing opportunities, a firm's investment diversity will affect its inducements to form CVC ties. The diversity of a
firm's partnering experience improves its ability to manage and benefit from interfirm partnerships and thus increases its
incentives to form such ties (Powell, Koput, & Smith-Doerr, 1996). Diverse CVC experience will benefit the specialized groups that
typically manage firms' CVC investing (Dushnitsky, 2006). Research suggests groupmember experiential diversity improves group
task performance. Experientially diverse groups can draw on diverse perspectives, approaches, and information resources in
performing their tasks, increasing the potential for cross-pollination of ideas and solutions (Milliken & Martins, 1996). The
cognitive variety in diverse groups challenges members' extant cognitive structures and beliefs about cause–effect relationships
(Lei, Hitt, & Bettis, 1996). This reduces superstitious learning and stimulates deeper understanding of cause–effect relationships
(Levitt & March, 1988), fosters healthy skepticism in decision-making (Janis, 1972), improves group decision quality (Kilduff,
Angelmar, & Mehra, 2000), and promotes novel insights and solutions (Page, 2007). A recent meta-analysis found task-related
experiential diversity enhanced group problem-solving, creativity and decision-making (Horwitz & Horwitz, 2007).

These benefits of experiential diversity have implications for the performance of a firm's CVC activities and its incentives to
invest. In evaluating investment opportunities, CVC groups with diverse industry experience will tend to have more rigorous due
diligence processes, be less susceptible to being misled by opportunistic entrepreneurs, and more capable of effectively utilizing
information about investment opportunities (De Clercq & Sapienza, 2005). In negotiating and approving investments, CVC groups
with diverse experience will be less prone to decision biases and generate higher quality decisions (Yang et al., 2009). Yang et al.
(2009) found the diversity of a CVC investor's experience increased its ability to select and appropriately value high quality
ventures. In monitoring ventures, experientially diverse CVC groups will have faced a variety of contractual problems,
unanticipated contingencies and other monitoring difficulties. This should enhance their ability to write contracts that minimize
agency problems and maximize entrepreneurial effort and help them quickly recognize potential problems in their ventures.
Finally, because of their broader social networks, deeper understanding of startup performance, and their ability to cross-pollinate
ideas across sectors, experientially diverse CVC groups may be able to offer their portfolio firms better advice and coaching. Thus,
controlling for the amount of experience, CVC investors that have invested across diverse industries should be better at evaluating
and managing VC investments, resulting in lower uncertainty about CVC and a greater willingness form new CVC ties.

Hypothesis 6. The diversity of a firm's CVC investment experience will be positively associated with the number of new CVC
partnerships it enters.
5 During the period of this study (1990–2000), 50.8% of all venture capital investments in the U.S. were syndicated (Wright and Lockett, 2003). CVC investors
syndicate the vast majority of their investments, typically with IVCs, and generally invest with larger syndicates than rounds involving only IVCs (Dushnitsky,
2006). In our data, 88% of CVC investments were syndicated, with an average syndicate size of 5.1 investors.

6 In our data, the correlations between a CVC investor's investment diversity (defined below) and four standard measures of network centrality (i.e., degree
centrality, betweenness centrality, Bonacich power centrality and eigenvector centrality) in the U.S. VC syndication network were, respectively, 0.43, 0.23, 0.33
and 0.41. The correlations between the investment diversity of all other VC investors and the same centrality measures during the same period were, respectively,
0.31, 0.24, 0.10, and 0.29. Thus, consistent with our argument, VC investors with diverse investment diversity are more central in the syndication network and
investment diversity is more strongly correlated with syndication network centrality for CVCs than for IVCs. We thank Dimo Dimov for these data.
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2.3. The interaction of firm resources and industry conditions

While we have examined how and why industry conditions and firm resources independently influence a firm's inducements
and opportunities to form CVC partnerships, we now examine the influence of the interaction of these environmental and firm
characteristics on a firm's formation of CVC ties. These interactions are largely unexplored in the CVC and broader interfirm
collaboration literature. Because a firm's resource endowments influence both its inducements and opportunities to partner, we
separately consider how a firm's environmental inducements to partner interact with the opportunity-generating and
inducement-generating dimensions of its resources. In so doing, we derive competing hypotheses regarding the influence of
the interaction of environmental dynamism and firm resources on CVC partnership formation. First, we consider how the effect of
environmental inducements on a firm's formation of CVC ties depends on the partnering opportunities generated by its resource
endowments. Next, we examine how the inducements generated from a firm's environment interact with the inducements
generated by its resource endowments to influence its formation of CVC ties.

Prior research suggests a firm's resource endowments may either facilitate or inhibit its efforts to explore and change in
responding to a dynamic environment (Kraatz & Zajac, 2001). In the context of exploratory interfirm partnerships such as CVC ties,
the resource endowments of a potential corporate investor can enhance the positive influence of environmental dynamism on its
formation of CVC ties by generating sufficient CVC partnering opportunities. In the absence of sufficient opportunities,
inducements to partner will have little effect on the rate of partnership formation (Ahuja, 2000). In other words, although firms
may have powerful incentives to partner, if they are unable to attract a sufficient supply of likewise motivated partners tomeet this
demand, their ability to form interfirm ties will suffer. To the extent firm technological, marketing and network resources generate
CVC partnering opportunities, the ability of firms to establish CVC ties as a flexible response to dynamic environmental conditions
will be constrained by the degree to which they possess such resources.

In environments characterized by rapid technological change, high competitive intensity and weak appropriability, firms have
strong incentives to form CVC partnerships because they provide investors with a highly flexible means of quickly exploring the
external resources of innovative new ventures. In threatening environments like these, firms with ample technological, marketing
and network resources are better positioned to identify and attract young ventures as partners. These resource-rich firms will also
have the necessary excess capacity, or “slack,” in these resources to undertake risky, exploratory activities, such as CVC investing,
which are necessary for long-term viability in dynamic environments (March, 1991). Thus, as the need arises, resource-rich
incumbents will have substantial opportunities and the ability to exploit their existing resources through the formation of CVC ties.
Conversely, firms lacking such resources will be less attractive partners and will not have sufficient slack in these resources to
invest in necessary, yet risky exploratory relationships. These limited opportunities and ability will reduce the likelihood that
resource-poor firms will invest in young ventures to adapt to dynamic environments. These arguments are consistent with the
general proposition that organizational resources facilitate exploration and strategic change in the face of turbulent industrial
environments (Kraatz & Zajac, 2001).

Hypothesis 7a. Increases in a firm's technological andmarketing resources and investment diversity will strengthen the effects of
industry technological change, competitive intensity and appropriability on the number of new CVC partnerships it enters.

In contrast to this prediction, an examination of how environmental dynamism influences the inducements of resource-rich
firms suggests a competing hypothesis. Although resource-rich incumbents will have ample partnering opportunities, the
motivations of such well-endowed firms to pursue exploratory activities may be significantly diminished when facing dynamic
competitive environments (Kraatz & Zajac, 2001). In the absence of sufficient inducements to pursue exploratory interfirm ties,
opportunities to partner will have little effect on the rate of partnership formation (Ahuja, 2000). To the extent dynamic
environments diminish the incentives of resource-rich firms to pursue exploratory initiatives (Kraatz & Zajac, 2001), the influence
of industrial dynamismon firm CVC partnership formationwill decline as the resource endowments of potential investors increase.

Research provides at least three explanations for why increasing resource endowments diminish a firm's incentives to pursue
exploratory initiatives in the face of dynamic environments (Kraatz & Zajac, 2001). First, as environmental dynamism increases and
therefore becomes more threatening to a firm's economic performance, resource-rich firms often focus on increasing the efficient
use of these resources in their existing technological, product andmarket domains rather than exploring new domains (Ghemawat
& Costa, 1993; Levinthal & March, 1993; Staw, Sandelands, & Dutton, 1981). Resource-rich firms tend to have greater confidence in
their own capabilities and are more likely to rely on these capabilities rather than external sources when faced with threatening
environments (Levitt & March, 1988). Building on prospect theory (Kahneman & Tversky, 1979), Amason and Mooney (2008)
argued that firms that have accumulated substantial slack resources have higher reference points, relative to slack-poor firms, by
which they judge good versus poor performance. Consequently, as a resource-rich firm's objective competitive environment
becomesmore dynamic, it will tend to perceive this environment, relative to a resource-poor firm, asmore threatening, leading it to
focus on increasing the efficiency of its existing resources and avoiding riskier, external exploratory initiatives (Amason &Mooney,
2008; Dutton & Jackson,1987). In contrast, resource-poorfirmswill have lower reference points andwill be prone to frame strategic
issues, such as those stemming from a dynamic environment, as opportunities to improve their performance (Amason & Mooney,
2008; Fiegenbaum, Hart, & Schendel, 1996), which increases a firm's willingness to pursue risky, exploratory initiatives (Sharma,
2000). Amason and Mooney found evidence consistent with these arguments. In sum, a firm's resource endowments shape the
perceptions and judgments of its decision-makers and, paradoxically, make resource-rich firms less likely to pursue exploratory
strategic initiatives as environmental turbulence increases (Julian & Ofori-Dankwa, 2008; Kraatz & Zajac, 2001).
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Second, because resource-rich firms typically have slack in their resources (Penrose, 1959), their performance may be buffered
from environmental threats (Kraatz & Zajac, 2001). As a result, resource-rich firms are less likely to be induced to adapt to a
dynamic environment through exploratory initiatives (Dutton & Duncan, 1987; Kraatz & Zajac, 2001). In contrast, resource-poor
firms will have strong incentives to access external resources in competitively threatening environments, given their inability to
internally buffer such external threats (Patzelt, Shepherd, Deeds, & Bradley, 2008). Research shows the possession of slack
resources reduces the positive influence of environmental dynamism on a firm's pursuit of corporate entrepreneurship initiatives
(Simsek, Veiga, & Lubatkin, 2007). Voss et al. (2008) found that as firms perceived their environments to be more threatening,
firmswith substantial slack in their operating assets increased their pursuit of product exploitation rather than exploration. Finally,
substantial resource endowments are typically associated with substantial commitments (Kraatz & Zajac, 2001). In the process of
building valuable resources, firmsmake binding commitments to specific goals, practices, structures and routines, which constrain
resource-rich firms more so than poorer firms in deploying or altering their resources (Selznick, 1957). Because of these
commitments, the preservation and protection of firm resources become valued as ends in themselves, which can lead to
substantial internal conflicts, politicking, strong negative emotions and outright opposition when a firm's existing resources are
threatened (Selznick, 1957). Thus, as environmental dynamism increases, resource-rich firms are more likely to resist exploratory
initiatives that threaten to alter their resources or redeploy them to other purposes (Kraatz & Zajac, 2001; Staw et al., 1981), while
resource-poor firms have much less to lose and protect and more to gain from exploratory initiatives (Fiegenbaum et al., 1996). In
contrast, in more benign or stable environments, both resource-rich and resource-poor firms will face relatively fewer threats and
thus have similarly muted external inducements to explore.

Because CVC partnerships are exploratory initiatives for corporate investors, the prior arguments suggest resource-rich
incumbents' incentives to form such partnerships will decline as the dynamism in their primary industries increases. Industries
characterized by rapid technological change, high competitive intensity and weak appropriability are highly dynamic and
represent competitively threatening environments for incumbents. Thus, as the strength of an incumbent's technological and
marketing resources increase, it will be less likely to form new CVC partnerships because its personnel perceive less of a need to
pursue such exploratory initiatives and because they desire to apply these resources to existing operating domains to increase their
efficient utilization or minimize internal conflicts. In addition, corporate investors with highly diverse investment experience will
reduce the scope and rate of their CVC partnering activity and focus it on fewer economic sectors and fewer ventures as
environmental dynamism increases. Increasing environmental threats often lead firms to use slack resources as a buffer rather
than a pool of discretionary resources for pursuing risky exploratory initiatives (Deephouse & Wiseman, 2000); causing
discretionary corporate venturing activities to be scaled back or shuttered to conserve firm resources (Fast, 1981; Gompers, 2002).
Because CVC units with more diverse partnering experience will tend to be larger and embody greater levels of commitment
(Milanov et al., 2006), these groups will have strong incentives to reduce the scope and scale of their investment activity to
increase the efficiency of the resources under their control and to preserve and protect these resources by actively defending their
group's survival. This argument is consistent with research that shows diversified firms tend to restructure to focus on fewer
businesses as environmental dynamism increases because doing so increases the efficient use of existing firm resources and
protects firms from failure (Bergh & Lawless, 1998).

Hypothesis 7b. Increases in a firm's technological and marketing resources and investment diversity will diminish the effects of
industry technological change, competitive intensity and appropriability on the number of new CVC partnerships it enters.

3. Methods

Weconstructed a panel for the period 1990–2000 using a sample of allfirms in the 1990 Fortune 500 list. Because CVC investments
are typicallymadeby large, establishedfirms (Dushnitsky, 2006),we focused our studyon suchfirms.We chose theperiod 1990–2000
because the number of firms making CVC investments and the average investor's volume of CVC activity grew during this period,
suggesting ample cross-sectional andwithin-firmvariation in CVC activity (Dushnitsky & Lenox, 2005a). We chose to sample firms at
the beginningof the study period tominimize survivor bias. The primarybusinesses of thesefirmsoperated in 312 industries (at the 4-
digit SIC level) during this timeperiod, resulting in considerable variation in our industry-level variables. Althoughfirmswere sampled
based on their sales volume (i.e., membership in the Fortune 500), this selection criterion does not introduce an omitted variable bias
(i.e., endogeneity) because, as we discuss below, we explicitly control for differences in firm size. We also control for unobserved
differences (i.e., omitted variables) in firm CVC activity in our panel data estimation using firm and period effects. While generally
large, sample firms exhibited substantial variation across all firm-level explanatory variables (see Table 1). Finally, most sample firms
did not make a CVC investment, further demonstrating that we do not sample on the dependent variable.

We dropped firms missing financial data, leaving a final sample of 477 firms in 312 primary industries and 4406 firm-year
observations. Our panel is unbalanced as 105 firms ceased to exist or were acquired during the sample period. Of the 477 firms in
312 industries, 83 firms from 73 industries engaged in CVC. These 83 investors made 1860 investments, worth $7.7 billion, in 1271
unique ventures.

3.1. Dependent variable

Given themotivation for our research question and our theoretical framing, our dependent variable is the formation of new CVC
partnerships. We operationalize this variable as the number of new portfolio firms inwhich firm imade CVC investments in year t.



Table 1
Correlations and descriptive data.

N Mean S.D. Min Max 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1. Number of
CVC
investments

4406 0.309 4.201 0 179 1.000

2. Industry
growth

4406 0.043 0.121 −0.554 3.504 0.213 ⁎ 1.000

3. Industry
capital
intensity

4406 0.037 0.028 0 0.343 0.061 ⁎ −0.025 1.000

4. Industry
advertising
intensity
(logged)

4406 0.462 0.291 0 1.364 −0.006 0.015 −0.160 ⁎ 1.000

5. Industry
CVC
involvement

4406 2.902 5.034 0 73 0.172 ⁎ 0.115 ⁎ 0.063 ⁎ 0.110 ⁎ 1.000

6. Firm
liquidity
(logged)

4399 0.283 0.105 0.002 1.058 0.054 ⁎ 0.054 ⁎ 0.021 −0.033 0.094 ⁎ 1.000

7. Firm sales
(logged)

4405 3.389 0.511 0 5.242 0.137 ⁎ 0.043 ⁎ 0.013 0.087 ⁎ 0.102 ⁎ −0.158 ⁎ 1.000

8. Firm age 4406 75.028 33.06 3 232 −0.017 −0.010 0.001 0.038 −0.069 ⁎ −0.113 ⁎ 0.140 ⁎ 1.000
9. Firm

investment
history

4406 0.877 6.686 0 255 0.756 ⁎ 0.169 ⁎ 0.040 ⁎ 0.019 0.163 ⁎ 0.052 ⁎ 0.166 ⁎ 0.016 1.000

10. Firm
diversification

4406 4.476 2.665 1 20 0.066 ⁎ 0.017 −0.076 ⁎ −0.115 ⁎ −0.058 ⁎ −0.092 ⁎ 0.371 ⁎ 0.136 ⁎ 0.087 ⁎ 1.000

11. Industry
tech change
(logged)

4406 0.454 0.302 0 1.533 0.084 ⁎ 0.108 ⁎ 0.153 ⁎ 0.119 ⁎ 0.531 ⁎ 0.169 ⁎ 0.114 ⁎ −0.140 ⁎ 0.128 ⁎ −0.103 ⁎ 1.000

12. Industry
competitive
intensity

4406 0.427 0.256 0 0.981 0.015 0.061 ⁎ 0.182 ⁎ −0.095 ⁎ 0.086 ⁎ 0.062 ⁎ −0.132 ⁎ −0.011 0.026 −0.034 0.059 ⁎ 1.000

13. Industry
appropriability

3976 27.636 7.770 10.36 44.36 0.001 0.076 ⁎ 0.206 ⁎ −0.082 ⁎ 0.085 ⁎ 0.026 0.126 ⁎ −0.035 0.022 0.032 0.343 ⁎ 0.082 ⁎ 1.000

14. Firm tech
resources
(logged)

4406 1.428 0.993 0 4.230 0.122 ⁎ 0.080 ⁎ 0.161 ⁎ 0.023 0.261 ⁎ 0.038 0.541 ⁎ 0.041 ⁎ 0.178 ⁎ 0.136 ⁎ 0.498 ⁎ −0.070 ⁎ 0.368 ⁎ 1.000

15. Firm mktg
resources
(logged)

4114 1.149 0.990 0 3.653 0.107 ⁎ 0.056 ⁎ −0.159 ⁎ 0.502 ⁎ 0.147 ⁎ 0.018 0.379 ⁎ 0.096 ⁎ 0.131 ⁎ 0.051 ⁎ 0.191 ⁎ −0.130 ⁎ −0.029 0.243 ⁎ 1.000

16. Investment
diversity

4406 0.049 0.181 0 0.978 0.295 ⁎ 0.079 ⁎ 0.017 0.026 0.300 ⁎ 0.035 0.283 ⁎ 0.017 0.545 ⁎ 0.119 ⁎ 0.264 ⁎ 0.050 ⁎ 0.099 ⁎ 0.314 ⁎ 0.193 ⁎ 1.000

17. Firm
alliances

4406 2.394 7.806 0 174 0.107 ⁎ 0.048 ⁎ −0.004 0.019 0.206 ⁎ 0.065 ⁎ 0.397 ⁎ −0.057 ⁎ 0.128 ⁎ 0.013 0.285 ⁎ −0.055 ⁎ 0.136 ⁎ 0.352 ⁎ 0.258 ⁎ 0.354 ⁎ 1.000

18. Firm
acquisitions

4406 1.346 2.840 0 55 0.186 ⁎ 0.043 ⁎ −0.041 ⁎ 0.010 0.115 ⁎ 0.044 ⁎ 0.387 ⁎ −0.033 0.127 ⁎ 0.228 ⁎ 0.122 ⁎ −0.077 ⁎ 0.016 0.227 ⁎ 0.180 ⁎ 0.184 ⁎ 0.278 ⁎

⁎ Significant at pb0.01.
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We did not count follow-on investments in existing portfolio firms because the initial investment creates the interfirm tie. We
collected data on a firm's CVC activity from the VentureXpert database. VentureXpert contains comprehensive historical data on
venture funds, corporate investors, venture-backed firms, and analytic data on fund commitments, disbursements, statistics and
performance. Several studies on independent and corporate venture capital have used this database (e.g., Dushnitsky & Lenox,
2005a,b; Gompers, 1995;Wadhwa & Kotha, 2006).

3.2. Independent variables

To construct industry-level variables, we followed the approach used by Sakakibara (2002).We first identified the industry(ies)
in which sample firm i operated in year t and then obtained industry segment revenues using Compustat Business Segment data.
We then recorded the 4-digit SIC of the segment inwhich it generated the largest sales volume as its primary industry for that year.

3.2.1. Industry technological change
Wemeasure the rate of technological change in firm i's primary industry in year t using the ratio of industry R&D expenditures

to industry sales (industry R&D intensity). R&D by incumbents represents technological inputs (i.e., knowledge flows) to technical
innovationwithin an industry and is strongly correlated with industry innovation output (Acs & Audretsch, 1988; Griliches, 1990).
Industries with larger R&D ratios exhibit greater technological change (Griliches & Lichtenberg, 1983; Kortum, 1997; Thornhill,
2006). We collected these data from R&D Ratios and Budgets.

3.2.2. Industry competitive intensity
Following prior research (e.g., Geroski, 1990), we measure the competitive intensity in firm i's primary industry in year t using

the reverse-scaled concentration ratio of the top four selling firms in that industry. We calculated this measure as one minus the
ratio of the industry sales of the top four firms to total industry revenues in year t (i.e.,1−CR4). Thismeasure ranges between 0 and
1, with higher values indicating increasingly intense competition. These datawere obtained from the Annual Survey of Manufactures
and Compustat Business Segment data.

3.2.3. Industry appropriability
Following Sakakibara (2002), wemeasure the strength of the appropriability regime in firm i's primary industry as the average

percentage of process and product innovations in the industry that patents effectively protect from imitation. We obtained these
data from the Carnegie–Mellon Survey (CMS) of industrial R&D (Cohen, Nelson, & Walsh, 2000). The CMS was administered in
1994, about the midpoint of our sample time period. Thus, this variable is time-invariant. A comparison of the CMS results with a
similar survey conducted earlier (Levin et al., 1987) shows that industry appropriability conditions are relatively stable over time.
The CMSwas limited tomanufacturing sectors. Thus, data are available for only manufacturing firms, which constituted about 90%
of our sample.

3.2.4. Firm technological resources
A firm's patent stock is a good measure of its stock of technological resources (Henderson & Cockburn, 1994). We measure

technological resources of firm i in year t as the number of patents it obtained in the five years prior to and including year t. Patents
were counted in the year of application to precisely captures the timing of knowledge creation (Griliches, 1990). We used the
Delphion database to collect firm patent data, aggregating subsidiary patents up to the parent.

3.2.5. Marketing resources
Greater advertising expenditure by a firm signifies stronger marketing resources (Chattejee & Wernerfelt, 1991). We measure

firm marketing resources as the annual advertising expenditures (in millions of dollars) of firm i in year t. We obtained these data
from Compustat, Compact Disclosure, 10-Ks, and Advertising Ratios and Budgets.

3.2.6. Investment diversity
To compute the diversity of a firm's portfolio, we use the 4-digit Venture Economics Industry Classification (VEIC) code that

VentureXpert assigns to a venture's primary industry. Prior research has used VEIC codes to determine a venture's industry
(Dushnitsky & Lenox 2005a). We recorded the VEIC code of each venture in which firm i invested in the five years prior to and
including year t. The use of a five year window to observe interfirm ties is common in the interorganizational network literature
(e.g., Gulati, 1999; Hochberg et al., 2007). Diversity was computed as a reverse-scaled Herfindahl index: 1−∑pj

2, where pj is the
proportion of firm i's investments in ventures in industry j.

3.3. Control variables

3.3.1. Industry capital intensity, advertising intensity and growth
We control for industry conditions that affect the availability of investment opportunities (i.e., number of ventures) within an

industry. These conditions, if unobserved, may be confounded with the effects of our hypothesized industry variables. The rates of
entry, growth and innovativeness of new firms are negatively affected by the capital intensity of an industry (Acs & Audretsch,
1988). As an entry barrier, high capital intensity can also increase an incumbent's incentive to pursue innovation through internal
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R&D (Kraft, 1989), potentially decreasing its motivation to pursue CVC. We measure the capital intensity of firm i's primary
industry as the ratio of industry capital expenditures to industry sales in year t. The rates of entry, growth and innovativeness of
new firms are also negatively affected by industry advertising intensity (Acs & Audretsch, 1988). We measure the advertising
intensity of firm i's primary industry as the log of the ratio of industry advertising expenditures to industry sales in year t. Finally,
the rates of entry and growth of new firms are increased by the sales growth of an industry (Mata & Portugal,1994).While industry
growth can increase the availability of investment opportunities, it can weaken an incumbent's incentive to invest in CVC. Growth
reduces competitive rivalry, the need to pursue newgrowth opportunities, and the need to access resources from external partners
(Eisenhardt & Schoonhoven, 1996). Wemeasure the sales growth in firm i's primary industry as the percentage change in industry
sales in year t relative to the prior year.

3.3.2. Industry CVC involvement
We control for CVC activity within a firm's primary industry because a firm's use of CVC may be due to mimetic isomorphism,

causing it to imitate practices of other established firms (DiMaggio & Powell, 1983). We operationalize this variable as the number
of other firms in firm i's industry in year t that have invested in CVC in the last 3 years.

3.3.3. Firm size, age, and diversification
Larger firms may make more CVC investments because they tend to have greater resources to make discretionary, uncertain

investments (Singh,1986). Wemeasure the size of firm i in year t as its total revenues (in $ millions). Older firms aremore likely to
exploit established domains of competence than move into new fields of innovative activity (Sorensen & Stuart, 2000), and hence
may exhibit greater inertia in exploring new sources of knowledge. We control for firm i's age in year t as the number of years since
founding. By operatingmany businesses, diversified firmsmay pursuemore CVC investment opportunities and have access tomore
investment opportunities. We measure diversification as the number of four-digit SIC codes in which firm i operated in year t.

3.3.4. Investment history
A firm's CVC experience can increase the efficiency and efficacy of its subsequent CVC investing (Siegel, Siegel, & MacMillan,

1987), and therefore capture otherwise unobserved differences in its ability and propensity to participate in CVC.Wemeasure firm
i's history in year t as the sum of all investments it has made in the past 5 years.

3.3.5. Liquidity
Firms with greater cash reserves have slack resources that they can devote to CVC without compromising internal operations

(Dushnitsky & Lenox, 2005a). We control for firm i's liquidity in year t through its quick ratio, an indicator of excess, uncommitted
liquid resources (Singh, 1986). The quick ratio is the ratio of liquid assets to current liabilities.

3.3.6. Alliances and acquisitions
Instead of making CVC investments, firms may use alliances or acquisitions as substitute external venturing mechanisms

(Villalonga & McGahan, 2005). We control for the number of acquisitions and alliances executed by firm i in time t. We collected
these data using the Securities Data Company (SDC) M&A database and the SDC joint venture and alliance database.

3.4. Model specification and estimation

The dependent variable in this study is a count variable and takes on only non-negative integer values. While Poisson
regression is appropriate to model count data, our data were significantly overdispersed, violating a basic assumption of the
Poisson estimator (Hausman, Hall, & Griliches, 1984). We use negative binomial regression to model the count data (Hausman
et al., 1984). The negative binomial panel estimator accommodates explicit control of persistent individual unobserved effects
through either fixed or random effects. We include year dummies to control for unobserved systematic period effects. We also
employ firm random effects to control for unobserved firm differences, such as persistent differences across firms in the structures
and objectives of their CVC programs (Dushnitsky & Lenox, 2006). We used random effects for three reasons. First, the fixed effects
models omit observations from firms with zero investments, leaving a sample of only investing firms, a condition we wanted to
avoid. Second, our industry appropriability variable is time-invariant and thus subsumed by firm fixed effects. Finally, Hausman's
(1978) tests indicated the estimates obtained using random effects were consistent with the fixed effects results.We lag all but two
covariates by one year to account for the lag between opportunity identification and deal closing, to reduce concerns of reverse
causality and avoid simultaneity. We do not lag firm alliances or acquisitions and observe them in the same year as the dependent
variable because alliances and acquisitions are potential substitutes for CVC investments.

4. Results

Table 1 presents descriptive statistics and correlations. Our measures for industry technological change, industry advertising
intensity, firm technological resources, firmmarketing resources, firm liquidity and firm size are log-transformed because they are
skewed and kurtotic.

We report the results of our random effects negative binomial regressions in Table 2. Model 1 is the baseline controls-only
model. In Model 2, we enter industry-level variables to test Hypotheses 1–3. In Model 3 we enter firm-level variables to test



Table 2
Main effects regression results; DV: number of firm-year CVC investments.

Hypothesis Variable 1 2 3 4 5

RE RE RE FE RE

NegBin NegBin NegBin LFM NegBin

Constant −6.430⁎⁎⁎ −7.335⁎⁎⁎ −6.545⁎⁎⁎ −2.508⁎⁎⁎
(1.289) (1.022) (1.039) (0.378)

Industry growth −0.032 −0.318 −0.254 1.242 −0.266
(0.068) (0.702) (0.666) (1.447) (0.665)

Industry capital intensity 4.818+ 6.455⁎ 1.655 4.692 2.117
(2.679) (2.890) (2.927) (6.489) (2.920)

Industry advert. expend. (logged) −0.131 −0.535+ −0.680⁎ −0.628 −0.671⁎
(0.303) (0.326) (0.339) (0.028) (0.337)

Industry CVC involvement 0.045⁎⁎⁎ 0.147⁎⁎⁎ 0.105⁎⁎⁎ 0.147⁎⁎⁎ 0.106⁎⁎⁎
(0.010) (0.019) (0.018) (0.037) (0.018)

Firm liquidity (logged) 1.265 −0.304 0.167 5.537⁎ 0.279
(0.845) (0.743) (0.705) (2.720) (0.705)

Firm size (logged) 1.719⁎⁎⁎ 1.122⁎⁎⁎ 0.487+ 1.557⁎⁎⁎ 0.474+
(0.339) (0.245) (0.263) (0.342) (0.261)

Firm age 0.002 0.003 0.001 0.011 0.000
(0.003) (0.003) (0.003) (0.007) (0.003)

Firm investment history 0.002+ 0.002 0.002 −0.198⁎⁎ 0.003⁎
(0.001) (0.001) (0.001) (0.074) (0.001)

Firm diversification 0.018 0.094⁎ 0.075⁎ 0.177 0.074⁎
(0.035) (0.039) (0.037) (0.112) (0.037)

Firm alliances 0.032⁎⁎⁎ 0.029⁎⁎⁎ 0.027⁎⁎⁎ 0.037 0.027⁎⁎⁎
(0.007) (0.007) (0.007) (0.044) (0.007)

Firm acquisitions 0.021⁎ 0.003 −0.001 −0.224⁎⁎ −0.001
(0.009) (0.014) (0.014) (0.038) (0.014)

H1 Industry tech. change (logged) 1.309⁎⁎⁎ 0.972⁎⁎ 1.305⁎⁎⁎ 1.111⁎⁎
(0.372) (0.367) (0.397) (0.383)

H2 Industry competitive intensity 0.831⁎ 0.735⁎ 3.314⁎⁎⁎ 0.800⁎
(0.451) (0.412) (0.848) (0.413)

H3 Industry appropriability −0.016+ −0.026⁎ −0.024⁎
(0.012) (0.012) (0.012)

H4 Technological resources (logged) 0.258⁎ 0.632⁎⁎ 0.329⁎
(0.142) (0.247) (0.154)

H5 Marketing resources (logged) 0.280⁎⁎ 0.341+ 0.295⁎⁎
(0.114) (0.275) (0.113)

H6 Investment diversity 1.990⁎⁎⁎ 3.683⁎⁎⁎ 2.019⁎⁎⁎
(0.281) (0.455) (0.284)

H7 Interactions
Ind. tech. change×firm tech. res. −0.360+

(0.293)
Ind. tech. change×firm mktg. res.

Ind. tech change×firm invest. diver.

Ind. comp. intensity×firm tech. res.

Ind. comp. intensity×firm mktg. res.

Ind. comp. intensity×firm invest. diver.

Ind. appropriability×firm tech. res.

Ind. appropriability×firm mktg. res.

Ind. appropriability×firm invest. diver.

Year effects included Yes Yes Yes Yes
Observations 4399 3971 3751 3751
Log likelihood −973.320 −861.012 −800.415 −799.658
Wald Chi squared 885.36⁎⁎⁎ 602.47⁎⁎⁎ 810.90⁎⁎⁎ 800.27⁎⁎⁎
Degrees of freedom 20 23 26 27
LR Chi squared test (dof) 15.80 ⁎⁎⁎ (3) 86.28⁎⁎⁎(6)
Sargan test (p-value) 0.179
First-order serial correlation (p-value) 0.232
Second-order correlation (p-value) 0.900

• 1-tailed tests for hypothesized variables, 2-tailed tests for control variables.
• Robust standard errors in parentheses.
+Significant at pb0.1; ⁎Significant at pb0.05; ⁎⁎Significant at pb0.01; ⁎⁎⁎Significant at pb0.001.
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Table 2 (continued)

Hypothesis Variable 1 2 3 4 5

RE RE RE FE RE

NegBin NegBin NegBin LFM NegBin

6 7 8 9 10 11 12 13

RE RE RE RE RE RE RE RE

NegBin NegBin NegBin NegBin NegBin NegBin NegBin NegBin

−2.685⁎⁎⁎ −2.579⁎⁎⁎ −2.641⁎⁎⁎ −2.502⁎⁎⁎ −2.294⁎⁎⁎ −3.062⁎⁎⁎ −2.496⁎⁎⁎ −2.568⁎⁎⁎
(0.385) (0.371) (0.385) (0.375) (0.401) (0.374) (0.379) (0.379)
−0.415 −0.373 −0.816 −0.235 −0.585 −0.693 −0.259 −0.261
(0.660) (0.659) (0.674) (0.670) (0.666) (0.666) (0.666) (0.659)
3.330 2.792 2.241 1.672 −0.414 5.304+ 1.662 1.394
(2.906) (2.919) (2.854) (2.927) (3.095) (2.875) (2.928) (2.950)
−0.813⁎ −0.559+ −0.585+ −0.686⁎ −0.659⁎ −0.916⁎⁎ −0.681⁎ −0.789⁎
(0.337) (0.340) (0.341) (0.340) (0.339) (0.343) (0.339) (0.343)
0.099⁎⁎⁎ 0.097⁎⁎⁎ 0.094⁎⁎⁎ 0.105⁎⁎⁎ 0.104⁎⁎⁎ 0.076⁎⁎⁎ 0.105⁎⁎⁎ 0.112⁎⁎⁎
(0.018) (0.018) (0.018) (0.018) (0.019) (0.018) (0.019) (0.019)
0.190 0.362 0.080 0.174 0.184 0.085 0.160 0.104
(0.695) (0.695) (0.711) (0.706) (0.716) (0.706) (0.708) (0.714)
0.817⁎⁎ 0.501⁎ 0.404 0.485+ 0.487+ 0.139 0.482+ 0.483+
(0.274) (0.259) (0.270) (0.263) (0.272) (0.268) (0.266) (0.263)
0.001 −0.001 0.000 0.001 0.002 −0.001 0.001 0.002
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
0.004⁎⁎ 0.003⁎ 0.004⁎⁎ 0.002+ 0.003⁎ 0.003⁎ 0.002+ 0.002+
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
0.075⁎ 0.079⁎ 0.069+ 0.075⁎ 0.071+ 0.066+ 0.075+ 0.071+
(0.037) (0.036) (0.037) (0.037) (0.038) (0.037) (0.037) (0.037)
0.028⁎⁎⁎ 0.025⁎⁎⁎ 0.025⁎⁎⁎ 0.027⁎⁎⁎ 0.028⁎⁎⁎ 0.022⁎⁎ 0.027⁎⁎⁎ 0.027⁎⁎⁎
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
−0.001 0.001 −0.002 −0.001 −0.015 0.027+ −0.001 0.003
(0.014) (0.014) (0.014) (0.014) (0.015) (0.015) (0.014) (0.015)
1.998⁎⁎⁎ 1.513⁎⁎⁎ 1.070⁎⁎ 0.950⁎⁎ 1.080⁎⁎ 0.992⁎⁎ 0.967⁎⁎ 0.984⁎⁎
(0.416) (0.424) (0.367) (0.377) (0.369) (0.354) (0.369) (0.362)
1.319⁎⁎ 0.781⁎ 2.379⁎⁎⁎ 0.677+ 1.395⁎⁎ 0.212 0.732⁎ 0.721⁎
(0.424) (0.415) (0.614) (0.466) (0.487) (0.419) (0.412) (0.409)
−0.014+ −0.023⁎ −0.016+ −0.026⁎ −0.028⁎ −0.083⁎⁎⁎ −0.026⁎ −0.040⁎⁎
(0.011) (0.012) (0.012) (0.012) (0.012) (0.016) (0.013) (0.014)
0.126 0.215+ 0.536⁎⁎ 0.256⁎ 0.309⁎ 0.845⁎⁎⁎ 0.259⁎ 0.247⁎
(0.139) (0.141) (0.177) (0.142) (0.150) (0.190) (0.143) (0.143)
0.624⁎⁎⁎ 0.303⁎⁎ 0.302⁎⁎ 0.279⁎⁎ 0.303⁎⁎ 0.241⁎ 0.280⁎⁎ 0.277⁎⁎
(0.134) (0.113) (0.116) (0.114) (0.117) (0.112) (0.114) (0.114)
2.083⁎⁎⁎ 2.612⁎⁎⁎ 1.974⁎⁎⁎ 1.992⁎⁎⁎ 1.991⁎⁎⁎ 1.860⁎⁎⁎ 1.989⁎⁎⁎ 1.935⁎⁎⁎
(0.280) (0.367) (0.272) (0.281) (0.280) (0.266) (0.281) (0.284)

−1.585⁎⁎⁎
(0.295)

−1.801⁎⁎
(0.686)

−2.022⁎⁎⁎
(0.472)

0.094
(0.357)

−2.613⁎⁎
(0.933)

0.079⁎⁎⁎
(0.012)

0.001
(0.010)

0.039⁎
(0.020)

Yes Yes Yes Yes Yes Yes Yes Yes
3751 3751 3751 3751 3751 3751 3751 3751
−785.725 −796.989 −789.793 −800.380 −796.466 −780.008 −800.406 −798.513
780.22⁎⁎⁎ 821.74⁎⁎⁎ 832.35⁎⁎⁎ 811.58⁎⁎⁎ 785.58⁎⁎⁎ 914.85⁎⁎⁎ 810.09⁎⁎⁎ 808.40⁎⁎⁎
27 27 27 27 27 27 27 27

6 7 8 9 10 11 12 13

RE RE RE RE RE RE RE RE

NegBin NegBin NegBin NegBin NegBin NegBin NegBin NegBin

−2.685⁎⁎⁎ −2.579⁎⁎⁎ −2.641⁎⁎⁎ −2.502⁎⁎⁎ −2.294⁎⁎⁎ −3.062⁎⁎⁎ −2.496⁎⁎⁎ −2.568⁎⁎⁎
(0.385) (0.371) (0.385) (0.375) (0.401) (0.374) (0.379) (0.379)
−0.415 −0.373 −0.816 −0.235 −0.585 −0.693 −0.259 −0.261
(0.660) (0.659) (0.674) (0.670) (0.666) (0.666) (0.666) (0.659)
3.330 2.792 2.241 1.672 −0.414 5.304+ 1.662 1.394
(2.906) (2.919) (2.854) (2.927) (3.095) (2.875) (2.928) (2.950)
−0.813⁎ −0.559+ −0.585+ −0.686⁎ −0.659⁎ −0.916⁎⁎ −0.681⁎ −0.789⁎
(0.337) (0.340) (0.341) (0.340) (0.339) (0.343) (0.339) (0.343)
0.099⁎⁎⁎ 0.097⁎⁎⁎ 0.094⁎⁎⁎ 0.105⁎⁎⁎ 0.104⁎⁎⁎ 0.076⁎⁎⁎ 0.105⁎⁎⁎ 0.112⁎⁎⁎
(0.018) (0.018) (0.018) (0.018) (0.019) (0.018) (0.019) (0.019)
0.190 0.362 0.080 0.174 0.184 0.085 0.160 0.104
(0.695) (0.695) (0.711) (0.706) (0.716) (0.706) (0.708) (0.714)
0.817⁎⁎ 0.501⁎ 0.404 0.485+ 0.487+ 0.139 0.482+ 0.483+
(0.274) (0.259) (0.270) (0.263) (0.272) (0.268) (0.266) (0.263)
0.001 −0.001 0.000 0.001 0.002 −0.001 0.001 0.002
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
0.004⁎⁎ 0.003⁎ 0.004⁎⁎ 0.002+ 0.003⁎ 0.003⁎ 0.002+ 0.002+
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
0.075⁎ 0.079⁎ 0.069+ 0.075⁎ 0.071+ 0.066+ 0.075+ 0.071+
(0.037) (0.036) (0.037) (0.037) (0.038) (0.037) (0.037) (0.037)
0.028⁎⁎⁎ 0.025⁎⁎⁎ 0.025⁎⁎⁎ 0.027⁎⁎⁎ 0.028⁎⁎⁎ 0.022⁎⁎ 0.027⁎⁎⁎ 0.027⁎⁎⁎
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
−0.001 0.001 −0.002 −0.001 −0.015 0.027+ −0.001 0.003
(0.014) (0.014) (0.014) (0.014) (0.015) (0.015) (0.014) (0.015)
1.998⁎⁎⁎ 1.513⁎⁎⁎ 1.070⁎⁎ 0.950⁎⁎ 1.080⁎⁎ 0.992⁎⁎ 0.967⁎⁎ 0.984⁎⁎
(0.416) (0.424) (0.367) (0.377) (0.369) (0.354) (0.369) (0.362)
1.319⁎⁎ 0.781⁎ 2.379⁎⁎⁎ 0.677+ 1.395⁎⁎ 0.212 0.732⁎ 0.721⁎
(0.424) (0.415) (0.614) (0.466) (0.487) (0.419) (0.412) (0.409)
−0.014+ −0.023⁎ −0.016+ −0.026⁎ −0.028⁎ −0.083⁎⁎⁎ −0.026⁎ −0.040⁎⁎
(0.011) (0.012) (0.012) (0.012) (0.012) (0.016) (0.013) (0.014)
0.126 0.215+ 0.536⁎⁎ 0.256⁎ 0.309⁎ 0.845⁎⁎⁎ 0.259⁎ 0.247⁎
(0.139) (0.141) (0.177) (0.142) (0.150) (0.190) (0.143) (0.143)
0.624⁎⁎⁎ 0.303⁎⁎ 0.302⁎⁎ 0.279⁎⁎ 0.303⁎⁎ 0.241⁎ 0.280⁎⁎ 0.277⁎⁎
(0.134) (0.113) (0.116) (0.114) (0.117) (0.112) (0.114) (0.114)
2.083⁎⁎⁎ 2.612⁎⁎⁎ 1.974⁎⁎⁎ 1.992⁎⁎⁎ 1.991⁎⁎⁎ 1.860⁎⁎⁎ 1.989⁎⁎⁎ 1.935⁎⁎⁎
(0.280) (0.367) (0.272) (0.281) (0.280) (0.266) (0.281) (0.284)

−1.585⁎⁎⁎
(0.295)

−1.801⁎⁎
(0.686)

−2.022⁎⁎⁎
(0.472)

0.094
(0.357)

−2.613⁎⁎
(0.933)

0.079⁎⁎⁎
(0.012)

0.001
(0.010)

0.039⁎
(0.020)

Yes Yes Yes Yes Yes Yes Yes Yes
3751 3751 3751 3751 3751 3751 3751 3751
−785.725 −796.989 −789.793 −800.380 −796.466 −780.008 −800.406 −798.513
780.22⁎⁎⁎ 821.74⁎⁎⁎ 832.35⁎⁎⁎ 811.58⁎⁎⁎ 785.58⁎⁎⁎ 914.85⁎⁎⁎ 810.09⁎⁎⁎ 808.40⁎⁎⁎
27 27 27 27 27 27 27 27
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Hypotheses 4–6. While not reported, all models include year dummies to control for unobserved period effects. Variance inflation
factors for all variables in models 1–3 werewell below 10, indicatingmulticollinearity is not a concern. We report the results of the
interaction tests (Hypotheses 7a and 7b) in Models 5–13. We enter each interaction separately because VIF values suggested
problematic multicollinearity was present when multiple interactions were entered. While not reported due to space constraints,
the significance of each explanatory variable discussed below is not sensitive to the order in which it was entered into the model.
We assess the robustness of these results in the following section.

4.1. Industry effects

In support of Hypothesis 1, the results in Model 2 indicate Industry Technological Change has a significantly positive effect on
CVC tie formation (β=1.309, pb0.001). This result is consistent in all models. Consistent with Hypothesis 2, the results show that
Competitive Intensity is positive and statistically significant (β=0.831, pb0.05). This effect remains consistent in all subsequent
models. In support of Hypothesis 3, the results show industry appropriability has a significantly negative effect on firm CVC activity
(β=−0.016, pb0.10). This effect is statistically stronger in subsequent models.

4.2. Firm effects

We find strong and consistent support for Hypothesis 4. Model 3 results show that Firm Technological Resources is positive and
significant (β=.258, pb .05). Hypothesis 5 predicts stronger marketing resources will positively influence firm CVC activity.
Results from Model 3 provide support for this hypothesis (β=0.280, pb .01). Hypothesis 6 posits that Investment Diversity will
positively affect firm CVC activity. Results from Model 3 provide strong support for this prediction (β=1.990, pb .001). This
parameter estimate may be biased because diversity results from an endogenous dynamic in which prior investments determine
current investment diversity. We address this issue in the next section below.

4.3. Interactions

We report the results of the interaction tests (Hypotheses 7a and 7b) in Models 5–13 in Table 2. We enter each interaction
separately to reduce multicollinearity. To test Hypotheses 7a and 7b, we constructed nine multiplicative interactions by pairing
each hypothesized industry variable with each hypothesized firm-level variable. Hypothesis 7a indicates that we expect positive
signs on the coefficients for the interactions involving industry technological change and competitive intensity and negative signs
for the interactions involving industry appropriability. Hypothesis 7b implies the opposite expectations. The results in Table 2 show
the signs on all interactions are in the directions predicted by Hypotheses 7b and that seven of the nine interactions are significant.
Two interaction terms were not statistically significant: firm marketing resources and industry competitive intensity and firm
marketing resources and industry appropriability. Thus, we claim substantial support for Hypothesis 7b.

5. Alternative explanations and robustness checks

Although the results are consistent with our theory, we considered alternative explanations and assessed the robustness of the
results. While we found a firm's CVC investment diversity was positively related to its subsequent CVC tie formation, the estimated
effect of this variable may be biased by endogeneity. The diversity variable can only take on positive values if a firm invested in the
past. Thus, diversity will be correlated with lagged values of the dependent variable and may capture a firm's unobserved
propensity to make CVC investments. Investment history is essentially a lagged dependent variable and is therefore endogenous.
Because of its correlation with investment history (r=0.55), investment diversity is potentially endogenous. To address this
concern and obtain consistent estimates on investment history and diversity, we specified a linear feedback model for dynamic
count panel data and estimated this model using the nonlinear GMM method implemented by Windmeijer (2002).

Table 2, Model 4 presents the results of this analysis for the full main effects model. In estimating this model, we specified a one
year lag of the dependent variable as the linear feedback term and treated investment diversity as endogenous.We use two years of
lagged values to instrument for the lagged dependent variable (i.e., yit−2, yit−3) and two years of lagged values to instrument for
investment diversity. Thus, observations from the first two years drop out of the sample. Lagged values of endogenous variables are
exogenous because they are given (i.e., predetermined) constants in determining the current period's values of the endogenous
variables (Kennedy, 1996). We estimated model 4 using firm and year fixed effects. Thus, we cannot include industry
appropriability in the model. The Poisson fixed effects model does not allow a constant. We report robust standard errors.
Consistent with model 3 results, investment history is not significant while investment diversity is positive and significant. The
results for the other hypothesized variables are also consistent. The Sargan test suggests the moment conditions (i.e., the
instruments) are valid and tests for first- and second-order serial correlation are not significant, suggesting a correctly specified
model. Thus, our inference about investment diversity does not change.

Next,weexplored thepossibility that parameterestimates forotherexplanatory variableswerebiasedbyendogeneity.Wedid sousing
Windmeijer's (2002)estimationapproachdescribedabove. Initially,weestimated the fullmaineffectsmodel treatingallfive time-varying
explanatory variables (i.e., excluding industry appropriability) as endogenous. We instrumented for each variable using its lagged values
for the previous two years. Although the results were qualitatively consistent with those reported in Model 3 of Table 2, the Sargan test
results indicated the moment conditions were invalid. The likelihood of a significant Sargan test increases with the number of
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instrumented variables (Windmeijer, 2002). Thus, we estimated the model four separate times, each time treating investment diversity
andanotherexplanatoryvariable as endogenous. Foreachmodel, the Sargan test indicated themoment conditionswerevalid and tests for
first and second-order serial correlationwere insignificant, suggesting correctly specified models. The results from each of these models
were consistent with those reported in Model 3 of Table 2, which suggests our results in Table 2 are not substantively influenced by
endogeneity.

We performed several additional unreported robustness checks. First, although our use of a one year lag between independent
and dependent variables reduces the potential of reverse causality, we empirically investigated this possibility using a common
econometric approach inspired by Granger (1969). Following Sims's (1972) “Granger causality” method, we estimated our
main effects model, excluding industry appropriability since it was time-invariant, with one and two years lags and a one year lead
(i.e., t+1) of our explanatory variables, and our existing control variables. We estimated this model using a negative binomial
random effects panel estimator. We found the lagged explanatory variables were significant in the predicted directions, but that
none of the explanatory variables observed one year in the future were significant. Thus, we did not find evidence of reverse
causality7. Because reverse causality is a type of simultaneity bias, and thus a source of endogeneity (Wooldridge, 2002), this test
provides added evidence that our results are not unduly influenced by endogeneity.

Second, the distribution of the dependent variable contains a large number of zeros— nearly 84% of sample firms did notmake a CVC
investment during the study period. This suggests our data may contain excess zeros relative to that generated by a standard negative
binomial process. Failure to account for these extra zeros may result in biased parameter estimates (Lambert, 1992). Accordingly, we
estimated models 3 and 5–13 using a zero inflated negative binomial (ZINB) model. The ZINB model assumes the population is
characterized by two regimes: one where members are “not at risk” and thus always have zero counts, and one where members are “at
risk” and thus have zero or positive counts (Greene, 2000). The likelihood of being in either regime is estimated using a logit specification,
while the counts in the second regime are estimated using a negative binomial specification. Because we could not find a panel data
version of the ZINBmodel in the econometrics literature, we employed a standard ZINB estimator and computed standard errors that are
robust to both clustering within firms and heterosckedasticity. We specified the inflation model, which estimates the likelihood firms
nevermakeCVC investmentsduring the studyperiod, and thenegativebinomialmodelwithall explanatoryandcontrol variables andyear
dummies. The results of this estimation were consistent with those reported in Table 2.

Third, we estimated all models using firm fixed effects and found very similar results. Indeed, Hausman tests (1978) indicated
the estimates from the random effects models were consistent with those obtained using fixed effects. Fourth, we estimated
models 2–3 using annual R&D expenditures as the measure of firm technological resources instead of the patent stock measure.
Fifth, we estimated models 2–3 using R&D intensity (R&D expenditures/firm sales) and advertising intensity (advertising
expenses/firm sales). Sixth, we ranmodels 2–3 excluding industry appropriability. This provided us with a larger sample since data
on industry appropriability were unavailable for over 400 observations. Sixth, we estimated the full main effects model (Table 2,
Model 3) using multilevel mixed-effects Poisson regression (using the xtmepoisson procedure in Stata 10). We specified a nested
data structure in which firms were nested in their respective primary industries. We assigned random effects to both firms and
industries, allowing us to control for unobserved heterogeneity at both levels. We did so because some sample firms switched
primary industries during the course of our study. In these cases, firm effects do not subsume unobserved industry effects that may
cause endogeneity. Finally, we used two alternative dependent variables. We constructed a dichotomous dependent variable that
indicated whether a firm made any CVC investments in year t and estimated these models using random effects panel logistic
regression. We also operationalized the dependent variable as the U.S. dollar value of the new CVC investments made by firm i in
year t. Because this variable is bounded at zero, we estimated the models using a random effects panel Tobit estimator. The results
from each of these analyses were consistent with those reported in Table 2.

In sum, we utilized a variety of estimation techniques, alternative explanatory and dependent variables and alternative model
specifications to address alternative explanations for our results. In each of these robustness checks, our main results reported in Table 2
were confirmed.

6. Discussion

This study was motivated by three important limitations of existing research on CVC and interfirm collaboration. First, although
research characterizes CVC as a means of adapting to changing environmental conditions (Keil, 2002), the influence of an incumbent's
industry on its motivations to pursue CVC is largely unexplored. Second, while the specific objectives firms pursue in their CVC investing
havebeenexamined, researchhas largely ignoredhowfirmresources influence the availabilityof investmentopportunities. Third, despite
the strategy literature's axiomatic notion of fit between firms and their environments (Andrews, 1971), few studies on interfirm
relationship formation have explored the contingencies between a firm's environment and its resources. In addressing these limitations,
the results of this study make several contributions.

The results of this study suggest that incumbents are induced to pursue CVC investing when they operate in dynamic environments.
We found that firms in industries with rapid technological change, high competitive intensity andweak appropriability engage in greater
CVC activity. To our knowledge, this is the first study to examine the influence of an incumbent's primary industry on its degree of CVC
activity. The results also suggest that firms are able to attract viable investment opportunities and benefit from themwhen they possess
strong resource profiles.We found the strength of an incumbent's technological andmarketing resources and the diversity of its prior CVC
7 Sims (1972: 544) argued, “…if causality runs from X to Y only, future values of X in the regression should have coefficients insignificantly different from zero
as a group.”



168 S. Basu et al. / Journal of Business Venturing 26 (2011) 153–171
experience increased its CVC activity. The result for firm technological resources reinforces a similar finding by Dushnitsky and Lenox
(2005a).We also found evidence of a paradox in examining the interactions of industry conditions and firm resources. Although dynamic
environments stimulate firms to use flexiblemodes of exploration to adapt and resource-rich firms are in a better position than resource-
poor firms to pursue such flexible, exploratory initiatives, our results suggest resource-rich firms actually undertake fewer rather than
more CVC partnerships when facing dynamic environments. This study is the first to consider both inducements and opportunities, and
how environmental inducements interact with the opportunities and incentives generated by an incumbent's resources, in explaining its
formation of CVC partnerships. These results are robust to the use of several time-varying controls,fixed and randomfirm effects, random
industry effects, efforts to control for endogeneity, alternative estimation techniques, and alternativemeasures of the dependent variable.

Our results suggest the influence of a firm's competitive environment and its resource on its CVC partnering activity is complex
and paradoxical. Our main effects results indicate that while environmental factors induce firms to explore via CVC investing, their
inducements and opportunities to pursue CVC are constrained by the resources they can exploit in the process. These effects results
suggest venturing programs can simultaneously pursue the development of new resources and the leveraging of existing firm
resources (Maula, 2007). This insight reinforces arguments made in the organizational ambidexterity and dynamic capabilities
literatures that simultaneous exploration and exploitation are at the heart of strategic renewal (O'Reilly & Tushman, 2007;
Eisenhardt & Martin, 2000). However, our interaction results suggest the pursuit of ambidexterity and effective adaptation are
characterized by a paradox: although resource-rich firms can attract and pursue sufficient exploratory partnering opportunities,
their incentives to do so are dampened in the very environments that necessitate such exploration. This finding reinforces a key
result fromKraatz and Zajac (2001), who found that organizations possessing greater stocks of historically valuable resources were
less likely to engage in adaptive change when they faced a turbulent competitive environment. Moreover, this result reinforces
Hedberg et al. 's (1976) exhortation that the key to success over time is, paradoxically, less commitment to the resources that
provide success in the present. The results of this study expand our understanding of the antecedents of CVC and also have
substantive implications for research in corporate entrepreneurship, interfirm relationship formation, and VC syndication
networks.

By focusing on the characteristics of investors rather than aspects of the ventures inwhich they invest, we complement work by
Dushnitsky and Lenox (2005a) and Li and Mahoney (2006). When considered together, our industry-level results and those of
Dushnitsky and Lenox (2005a) suggest a set of “push–pull” inducements for incumbent CVC activity. Our results indicate that the
conditions in a firm's primary industry exert pressure on it (i.e., “push” it) to participate in CVC. However, we did not explore in
which ventures incumbents invest. Dushnitsky and Lenox's (2005a) findings suggest incumbents are motivated to invest in
ventures that compete in industries with high technological opportunity and weak appropriability because these ventures may
yield higher marginal returns to knowledge production than internal R&D. In short, the attractiveness of these ventures “pulls”
incumbents to invest in them.

While we focused on a particular type of interfirm relationship, this study contributes to the broader interorganizational
collaboration literature. Although prior research has employed an inducements–opportunities framework in explaining interfirm
relationship formation (Ahuja, 2000; Eisenhardt & Schoonhoven,1996), this research has largely ignored the potential interactions
between the sources of a firm's inducements and the sources of its opportunities. Wemove beyond one of the few studies that have
explored this issue (Park, Chen, & Gallagher, 2002) by answering these authors' call to examine how a firm's resources moderate
technological, competitive and institutional environmental effects on its formation of interfirm ties. To our knowledge, the
interactions we test in this study have not been examined in either the CVC or broader interfirm collaboration literatures.
Moreover, our interaction results are counter-intuitive in that they show resource-rich firms form fewer, rather than more,
exploratory partnerships as the dynamism in their competitive environments increases.

Finally, our results have implications for research on venture capital syndication networks. The syndication of venture investing
can increase both independent venture fund performance (Hochberg et al., 2007) and CVC fund performance (Birkinshaw & Hill,
2003). Hochberg et al. (2007) found that IVC fundswhose parent firms occupiedmore central positions in the syndication network
realized better fund performance. This result suggests it is important for venture investors to be well-connected to other VC firms
(Bygrave, 1988). However, established VCs dominate the syndication network and strongly favor co-investing with other
incumbent VCs they directly know (through prior syndication relationships) and trust (Kogut et al., 2007). The necessity, yet
difficulty of being well-connected in the VC syndication network raises the question of how new entrants become networked in
the first place.

The results of this study help answer this question. We observed the formation of new ties between corporate investors and
young ventures. Consistent with prior research (Dushnitsky, 2006), our sample CVC investors syndicated 88% of their investments.
Most investors were new entrants into the VC market during the sample period. Given that we observe new investments by new
entrants into the VC syndication network, our study suggests the admission ticket for a new CVC investor to the VC syndication
network is the possession of substantial technological, marketing and reputation resources. These resources also lead to increasing
network embeddedness over time. Firms endowed with these valuable resources will be attractive partners for both
entrepreneurial firms and other VC investors. Our results imply that established firms will be significantly constrained in
becoming active participants in the VC syndication network by the investment opportunities their resources generate.

6.1. Limitations and future research

This study focused on the characteristics of investors rather than the features of investment opportunities (i.e., new ventures)
as antecedents to CVC.We did not evaluate the characteristics of new ventures that might influence CVC investment. However, this
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unobserved heterogeneity did not appear to bias our results. Prior research shows the industry in which a new venture operates
influences its attractiveness as a target of CVC investment (Dushnitsky & Lenox, 2005a) and the degree to which it will seek CVC
investment (Katila et al., 2008). Future research should explore characteristics of the investor–new venture dyad that influence the
formation of a CVC relationship. This would allow an explicit examination of who partners with whom. Work by Dushnitsky and
Shaver (2009) showing that a CVC relationship is more likely to occur when the products of the partners are complements rather
than substitutes is a step in this direction (see also Katila et al., 2008).

An additional limitation concerns the generalizability of the findings. While we found empirical support for our theory, the
results may be limited to the time period studied or the sampled firms. Historically, CVC investing has been cyclical, with three
different waves of activity beginning in the mid-1960s (Dushnitsky, 2006). Our sample period covers only one of these waves.
Thus, whether our results hold for the other periods is an empirical question. Next, we use a purposive sample rather than a
random sample. While the Fortune 500 list represents a sample frame that is independent of CVC activity and is widely used in
strategy research, we acknowledge our results may not generalize to the population of established companies that are at risk of
CVC investing. Finally, because our measure of industry appropriability was limited to manufacturing industries, which comprised
about 90% of our sample, our results related to this variable may not generalize to non-manufacturing industries. Additional
evidence using data from different time periods and samples is needed to externally validate our findings.

6.2. Implications for managerial practice

Given the need for flexible exploration in highly dynamic environments, managers of firms in such environments should
carefully consider CVC as a viable mode of exploration and renewal. In so doing, managers should assess whether their firms
possess the necessary competences to benefit from CVC investments. While the dynamism of a firm's environment can encourage
the use of CVC, this motivation must be tempered by a rigorous assessment of whether the firm has sufficient quality and
fungibility in its resources to benefit from CVC. Finally, a firm must be able to make these resources available for use by the unit
responsible for its investing activities if it is to benefit from CVC. CVC units realize higher performance when they can effectively
leverage their parents' valuable resources in pursuing their exploratory missions (Hill & Birkinshaw, 2006).

A related implication pertains to a firm's investment opportunities. Our findings suggest a firm's CVC investment opportunities
are a function of the strength of its network, technological, and marketing resources. The possession of low quality resources may
reduce an investor's bargaining power, leading it to pay a premium for an equity stake in a new venture. This may help explain
Gompers & Lerner's (1998) finding that corporate investors tend to pay a premium for a venture's equity relative to independent
VCs. Thus, incumbents that lack the requisite types and quality of resources may end up paying more for a CVC investment and
benefiting less.

References

Acs, Z.J., Audretsch, D.B., 1988. Innovation in large and small firms: an empirical analysis. American Economic Review 78, 678–690.
Ahuja, G., 2000. The duality of collaboration: inducements and opportunities in the formation of interfirm linkages. Strategic Management Journal 21, 95–112.
Allen, S.A., Hevert, K.T., 2007. Venture capital investing by information technology companies: did it pay? Journal of Business Venturing 22, 262–282.
Amason, A.C., Mooney, A.C., 2008. The Icarus paradox revisited: how strong performance sows the seeds of dysfunction in future strategic decision-making.

Strategic Organization 6, 407–434.
Andrews, K.R., 1971. The concept of corporate strategy. Irwin.
Barney, J.B., 1991. Firm resources and sustainable competitive advantage. Journal of Management 17, 99–120.
Barnett, W.P., 1997. The dynamics of competitive intensity. Administrative Science Quarterly 42, 128–160.
Bergh, D.D., Lawless, M.W.,1998. Portfolio restructuring and limits of hierarchical governance: the effects of environmental uncertainty and diversification strategy.

Organization Science 9, 87–102.
Bettis, R.A., Hitt, M.A., 1995. The new competitive landscape. Strategic Management Journal 16, 7–19.
Birkinshaw, J., Hill, S., 2003. Corporate venturing performance: an investigation into the applicability of venture capital models. Academy of Management Best

Paper Proceedings.
Brown, S.L., Eisenhardt, K.M., 1997. The art of continuous change: linking complexity theory and time-paced evolution in relentlessly shifting organizations.

Administrative Science Quarterly 42, 1–34.
Bygrave, W.D., 1988. The structure of the investment networks of venture capital firms. Journal of Business Venturing 3, 137–157.
Cassiman, B., Veugelers, R., 2006. In search of complementarity in innovation strategy: internal R&D and external knowledge acquisition. Management Science 52,

68–82.
Chattejee, S., Wernerfelt, B., 1991. The link between resources and type of diversification: Theory and evidence. Strategic Management Journal 12, 33–48.
Chesbrough, H.W., 2000. Designing corporate ventures in the shadow of private venture capital. California Management Review 42 (3), 31–49.
Chi, T., 1994. Trading in strategic resources: necessary conditions, transaction cost problems, and choice of exchange structure. Strategic Management Journal 15,

271–290.
Cohen, W.M., Levinthal, D.A., 1990. Absorptive capacity: a new perspective on learning and innovation. Administrative Science Quarterly 35, 569–596.
Cohen, W.M., Nelson, R.R., Walsh, J.P., 2000. Protecting Their Intellectual Assets: Appropriability Conditions and Why U.S. Manufacturing Firms Patent (or Not).

NBER. Working paper 7552.
Das, T.K., Teng, B.-S., 2000. A resource-based theory of strategic alliances. Journal of Management 26, 31–61.
D'Aveni, R.A., 1994. Hypercompetition: Managing the Dynamics of Strategic Maneuvering. Free Press, New York.
De Clercq, D., Sapienza, H.J., 2005. When do venture capital firms learn from their portfolio companies? Entrepreneurship Theory & Practice 29, 517–535.
Deephouse, D.L., Wiseman, R.M., 2000. Comparing alternative explanations for accounting risk-return relations. Journal of Economic Behavior & Organization 42,

463–482.
Dess, G.G., Beard, D.W., 1984. Dimensions of organizational task environments. Administrative Science Quarterly 29, 52–73.
Dierickx, I., Cool, K., 1989. Asset stock accumulation and the sustainability of competitive advantage. Management Science 35, 1504–1513.
DiMaggio, P.J., Powell, W.W., 1983. The iron cage revisited: institutional isomorphism and collective rationality in organizational fields. American Sociological

Review 48, 147–160.
Dimov, D., Milanov, H., 2010. The interplay of need and opportunity in venture capital investment syndication. Journal of Business Venturing 25 (4), 331–348.



170 S. Basu et al. / Journal of Business Venturing 26 (2011) 153–171
Dushnitsky, G., 2006. Corporate venture capital: past evidence and future directions. In: Casson, M., et. al. (Ed.), Oxford Handbook of Entrepreneurship. Oxford
University Press, New York, pp. 387–431.

Dushnitsky, G., Lenox, M.J., 2005a. When do firms undertake R&D by investing in new ventures? Strategic Management Journal 26, 947–965.
Dushnitsky, G., Lenox, M.J., 2005b. When do incumbents learn from entrepreneurial ventures? Corporate venturing capital and investing firm innovation rates.

Research Policy 34, 615–639.
Dushnitsky, G., Lenox, M.J., 2006. When does corporate venture capital investment create firm value? Journal of Business Venturing 21, 753–772.
Dushnitsky, G., Shaver, J.M., 2009. Limits to inter-organizational knowledge acquisition: The paradox of corporate venture capital. Strategic Management Journal

30 (10), 1045–1064.
Dutton, J.E., Duncan, R.B., 1987. The creation of momentum for change through the process of strategic issue diagnosis. Strategic Management Journal 8, 279–295.
Dutton, J.E., Jackson, S.E., 1987. Categorizing strategic issues: links to organizational action. Academy of Management Review 12, 76–90.
Dyer, J.H., Singh, H., 1998. The relational view: cooperative strategy and sources of interorganizational competitive advantage. Academy of Management Review 23,

660–679.
Eisenhardt, K.M., 1989. Making fast strategic decisions in high-velocity environments. Academy of Management Journal 32, 543–576.
Eisenhardt, K.M., Martin, J.A., 2000. Dynamic capabilities: what are they? Strategic Management Journal 21, 1105–1121.
Eisenhardt, K.M., Schoonhoven, C.B., 1996. Resource-based view of strategic alliance formation: strategic and social effects in entrepreneurial firms. Organization

Science 7, 136–150.
Ernst, H., Witt, P., Brachtendorf, G., 2005. Corporate venture capital as a strategy for external innovation. R&D Management 35, 233–242.
Everett, M.G., Borgatti, S.P., 1998. Analyzing clique overlap. Connections 21 (1), 49–61.
Fast, N.D., 1981. Pitfalls of corporate venturing. Research Management 24, 21–24.
Fiegenbaum, A., Hart, S., Schendel, D., 1996. Strategic referent point theory. Strategic Management Journal 17, 219–235.
Folta, T.B., 1998. Governance and uncertainty: the trade-off between administrative control and commitment. Strategic Management Journal 19, 1007–1028.
Gans, J.S., Stern, S., 2003. The product market and the market for “ideas”: commercialization strategies for technology entrepreneurs. Research Policy 32, 333–350.
Garud, R., Kumaraswamy, A., 1993. Changing competitive dynamics in network industries: an exploration of Sun Microsystems' open systems strategy. Strategic

Management Journal 16, 93–109.
Ghemawat, P., 1991. Commitment: the Dynamic of Strategy. Free Press, New York.
Geroski, P.A., 1990. Innovation, technological opportunity, and market structure. Oxford Economic Papers 42, 586–602.
Gompers, P.A., 1995. Optimal investment, monitoring and the staging of venture capital. Journal of Finance 50, 1461–1491.
Gompers, P.A., 2002. Corporations and the financing of innovation: The corporate venturing experience. Federal Reserve Bank of Atlanta: Economic Review 1.
Ghemawat, P., Costa, J.E., 1993. The organizational tension between static and dynamic efficiency. Strategic Management Journal 14, 59–73.
Gompers, P.A., Lerner, J., 1998. The Determinants of Corporate Venture Capital Success: Organizational Structure, Incentives, and Complementarities. NBER.

Working Paper 6725.
Granger, C.W.J., 1969. Investigating causal relation by econometric and cross-sectional method. Econometrica 37, 424–438.
Greene, W., 2000. Econometric Analysis. Prentice Hall, Upper Saddle River, NJ.
Griliches, Z., 1990. Patent statistics as economic indicators: a survey. Journal of Economic Literature 28, 1661–1707.
Griliches, Z., Lichtenberg, F., 1983. Interindustry technology flows and productivity growth: a reexamination. Review of Economics and Statistics 66, 324–329.
Gulati, R., 1999. Network location and learning: the influence of network resources and firm capabilities on alliance formation. Strategic Management Journal 20,

397–420.
Gulati, R., Gargiulo, M., 1999. Where do interorganizational networks come from? American Journal of Sociology 104, 1439–1493.
Guler, I., 2007. Pulling the Plug: The Capability to Manage Unsuccessful Investments and Firm Performance. University of North Carolina-Chapel Hill. Working

Paper.
Guth, W.D., Ginsberg, A., 1990. Corporate entrepreneurship. Strategic Management Journal 11, 5–15.
Hamel, G., 1991. Competition for competence and inter-partner learning within international strategic alliances. Strategic Management Journal 12, 83–103

(summer special issue).
Hausman, J.A., 1978. Specification tests in econometrics. Econometrica 46, 1251–1271.
Hausman, J.A., Hall, B., Griliches, Z., 1984. Econometric models for count data with an application to the patents–R&D relationship. Econometrica 52, 909–938.
Hedberg, B.L.T., Nystrom, P.C., Starbuck, W.H., 1976. Camping on seesaws: Prescriptions for a self-designing organization. Administrative Science Quarterly 21,

41–65.
Henderson, R., Cockburn, I., 1994. Measuring competence? Exploring firm effects in pharmaceutical research. Strategic Management Journal 15, 63–84.
Hill, S.A., Birkinshaw, J., 2006. Ambidexterity in corporate venturing: simultaneously using existing capabilities and building new capabilities. Academy of

Management Best Paper Proceedings.
Hochberg, Y.V., Ljungvist, A., Lu, Y., 2007. Whom you know matters: venture capital networks and investment performance. Journal of Finance 62, 251–301.
Horwitz, S.K., Horwitz, I.B., 2007. The effects of team diversity on team outcomes: a meta-analytic review of team demography. Journal of Management 33,

987–1015.
Hurry, D., Miller, A.T., Bowman, E.H., 1992. Calls on high-technology: Japanese exploration of venture capital investments in the United States. Strategic

Management Journal 13, 85–101.
Ilinitch, A.Y., D'Aveni, R.A., Lewin, A., 1996. New organizational forms and strategies for managing in hypercompetitive environments. Organization Science 7, 211–220.
Janis, I., 1972. Victims of Groupthink. Houghton-Mifflin, Boston.
Julian, S.D., Ofori-Dankwa, J.C., 2008. Toward an integrative cartography of two strategic issue diagnosis framework. Strategic Management Journal 29, 93–114.
Kahneman, D., Tversky, A., 1979. Prospect theory: an analysis of decision under risk. Econometrica 47, 263–292.
Kann, A. 2000. Strategic venture capital investing by corporations: A framework for structuring and valuing corporate venture capital programs. Unpublished Ph.D.

dissertation. Stanford University.
Katila, R., Rosenberger, J.D., Eisenhardt, K.M., 2008. Swimming with sharks: technology ventures and corporate relationships. Administrative Science Quarterly 53,

295–332.
Keil, T., 2002. External Corporate Venturing: Strategic Renewal in Rapidly Changing Industries. Greenwood Publishing Group.
Keil, T., 2004. Building external corporate venturing capability. Journal of Management Studies 41, 799.
Kelly, M., Schaan, J.-L., Joncas, H., 2000. Collaboration between technology entrepreneurs and large corporations: key design and management issues. Journal of

Small Business Strategy 11 (2), 60–76.
Kennedy, P., 1996. A guide to econometrics. MIT Press.
Kessler, E.H., Chakrabarti, A.K., 1996. Innovation speed: a conceptual model of context, antecedents and outcomes. Academy of Management Review 21, 1143–1191.
Kilduff, M., Angelmar, R., Mehra, A., 2000. Topmanagement team diversity and firm performance: examining the role of cognitions. Organization Science 11, 21–34.
Klevorick, A., Levin, R., Nelson, R.,Winter, S.,1995. On the sources and significance of interindustry differences in technological opportunities. Research Policy 24 (2),

185–205.
Kogut, B., 1991. Joint ventures and the option to expand and acquire. Management Science 37, 19–33.
Kogut, B., Urso, P., Walker, G., 2007. Emergent properties of a new financial market: American venture capital syndication, 1960–2005. Management Science 53,

1181–1198.
Kortum, S.S., 1997. Research, patenting, and technological change. Econometrica 65, 1389–1419.
Kraatz, M.S., Zajac, E.J., 2001. How organizational resources affect strategic change and performance in turbulent environments: theory and evidence. Organization

Science 12, 632–657.
Kraft, K., 1989. Market structure, firm characteristics and innovative activity. The Journal of Industrial Economics 37, 329–336.
Lambert, D., 1992. Zero-inflated Poisson regression, with an application to defects in manufacturing. Technometrics 34, 1–14.



171S. Basu et al. / Journal of Business Venturing 26 (2011) 153–171
Lei, D., Hitt, M.A., Bettis, R., 1996. Dynamic core competences through meta-learning and strategic context. Journal of Management 22, 549–569.
Levin, R., Klevorick, A., Nelson, R., Winter, S., 1987. Appropriating the returns from industrial research and development. Brookings Papers on Economic Activity 3,

783–820.
Levinthal, D.A., March, J.G., 1993. The myopia of learning. Strategic Management Journal 14, 95–112.
Levitt, B., March, J.G., 1988. Organizational learning. Annual Review of Sociology 14, 319–340.
Li, Y., Mahoney, J.T., 2006. A real options view of corporate venture capital investment decisions: an empirical examination. Presented at the Annual Meeting of the

Academy of Management, Atlanta.
March, J.G., 1991. Exploration and exploitation in organizational learning. Organization Science 2, 71–87.
March, J.G., Shapira, Z., 1992. Variable risk preferences and the focus of attention. Psychological Review 99, 172–183.
Markham, S.K,Gentry, S.T.,Hume,D.,Ramachandran,R.,Kingon,A.I., 2005. Strategiesand tactics forexternal corporateventuring.ResearchTechnologyManagement48(2),

49–59.
Mata, J., Portugal, P., 1994. Life duration of new firms. Journal of Industrial Economics 42, 227–243.
Maula, M.V.J., 2007. Corporate venture capital as a strategic tool for corporations. In: Landström, H. (Ed.), Handbook of Venture Capital. Edward Elgar Publishing

Ltd., pp. 371–392.
Maula, M.V.J., Keil, T., Zahra, S.A., 2003. Corporate venture capital and the recognition of technological discontinuities. Presented at the Academy of Management

Meetings, Seattle, WA.
McGrath, R.G., 1997. A real options logic for initiating technology positioning investments. Academy of Management Review 22, 974–996.
Milanov, H., Dimov, D., Shepherd, D.A., 2006. Bundles of social network resources: examining venture capital firms' diversification of investments. Frontiers of

Entrepreneurship Research. Babson College, Wellesley, MA.
Milliken, F.J., Martins, L.L., 1996. Searching for common threads: understanding the multiple effects of diversity in organizational groups. Academy of Management

Review 21, 402–433.
Mitchell, W., Singh, K., 1992. Incumbents' use of pre-entry alliances before expansion into new technical subfields of an industry. Journal of Economic Behavior and

Organization 18, 347–372.
O'Reilly, C.A., Tushman, M.L., 2007. Ambidexterity as a Dynamic Capability: Resolving the Innovator's Dilemma. Available at SSRN: http://ssrn.com/abstract=978493.
Page, S.E., 2007. The Difference. Princeton University Press, Princeton, NJ.
Park, S.H., Chen, R., Gallagher, S., 2002. Firm resources as moderators of the relationship betweenmarket growth and strategic alliances in semiconductor start-ups.

Academy of Management Journal 45, 527–545.
Patzelt, H., Shepherd, D.A., Deeds, D., Bradley, S.W., 2008. Financial slack and venture managers' decisions to seek a new alliance. Journal of Business Venturing 23,

465–481.
Penrose, E.T., 1959. The Theory of the Growth of the Firm. John Wiley, New York.
Porter, M.E., 1980. Competitive Strategy. Free Press, New York.
Powell, W.W., Koput, K.W., Smith-Doerr, L., 1996. Interorganizational collaboration and the locus of innovation: networks of learning in biotechnology. Administrative

Science Quarterly 41, 116–145.
PriceWaterhouseCoopers, 2006. PWC/Thomson Venture Economics/NVCA Money Tree Survey.
Qualls, W., Olshavsky, R.W., Michaels, R.E., 1981. Shortening of the PLC — an empirical test. Journal of Marketing 45, 76–80.
Raub, W., Weesie, J., 1990. Reputation and efficiency in social interactions: an example of network effects. American Journal of Sociology 96, 626–654.
Roberts, P.W., 1999. Product innovation, product–market competition and persistent profitability in the U.S. pharmaceutical industry. Strategic Management

Journal 20, 655–670.
Rosenkopf, L., Nerkar, A., 2001. Beyond local search: boundary-spanning, exploration, and impact in the optical disk industry. Strategic Management Journal 22,

287–306.
Sakakibara, M., 2002. Formation of R&D consortia: industry and company effects. Strategic Management Journal 23, 1033–1050.
Selznick, P., 1957. Leadership in Administration. New York, Harper & Row.
Siegel, R., Siegel, E., MacMillan, I.C., 1988. Corporate venture capitalists: autonomy, obstacles performance. Journal of Business Venturing 3, 233–247.
Sharma, S., 2000. Managerial interpretations and organizational context as predictors of corporate choice of environmental strategy. Academy of Management

Journal 43, 681–697.
Sims, C.A., 1972. Money, income and causality. American Economic Review 62, 540–552.
Simsek, Z., Veiga, J.F., Lubatkin, M.H., 2007. The impact of managerial environmental perceptions on corporate entrepreneurship: towards understanding

discretionary slack's pivotal role. Journal of Management Studies 44, 1398–1424.
Singh, J.V., 1986. Performance, slack, and risk taking in organizational decision making. Academy of Management Journal 29, 562–585.
Sorensen, J.B., Stuart, T.E., 2000. Aging, obsolescence, and organizational innovation. Administrative Science Quarterly 45, 81–112.
Sorenson, O., Stuart, T.E., 2001. Syndication networks and the spatial distribution of venture capital investments. American Journal of Sociology 6, 1546–1589.
Srinivasan, V., Park, C.S., Chang, D.R., 2005. An approach to the measurement, analysis and prediction of brand equity and its sources. Management Science 51,

1433–1448.
Staw, B.M., Sandelands, L.E., Dutton, J.E.,1981. Threat-rigidity effects in organizational behavior: amultilevel analysis. Administrative Science Quarterly 26, 501–524.
Steensma, H.K., Corley, K.G., 2000. On the performance of technology-sourcing partnerships: The interaction between partner interdependence and technology

attributes. Academy of Management Journal 43, 1045–1067.
Stuart, T.E., Hoang, H., Hybels, R.C., 1999. Interorganizational endorsements and the performance of entrepreneurial ventures. Administrative Science Quarterly 44,

315–349.
Sykes, H.B., 1986. The anatomy of a corporate venturing program: factors influencing success. Journal of Business Venturing 1, 275–293.
Teece, D.J., 1986. Profiting from technological innovation: implications for integration, collaboration, licensing, and public policy. Research Policy 15, 285–305.
Teece, D.J., Pisano, G., Shuen, A., 1997. Dynamic capabilities and strategic management. Strategic Management Journal 18, 509–533.
Thomas, L.G., 1996. The two faces of competition: dynamic resourcefulness and the hypercompetitive shift. Organization Science 7, 221–242.
Thornhill, S., 2006. Knowledge, innovation and firm performance in high- and low-technology regimes. Journal of Business Venturing 21, 687–703.
Venkatraman, N., Camillus, J.C., 1984. Exploring the concept of ‘fit’ in strategic management. Academy of Management Review 9, 513–525.
Villalonga, B., McGahan, A., 2005. The choice between acquisitions, alliances, and divestitures. Strategic Management Journal 26, 1183–1208.
Volberda, H.W., 1996. Toward the flexible form: how to remain vital in hypercompetitive environments. Organization Science 7, 359–373.
Voss, G.B., Sirdeshmukh, D., Voss, Z.G., 2008. The effects of slack resources and environmental threat on product exploration and exploitation. Academy of

Management Journal 51, 147–164.
Wadhwa, A., Kotha, S.B., 2006. Knowledge creation through external venturing: evidence from the telecommunications equipment manufacturing industry.

Academy of Management Journal 49, 819–835.
Wernerfelt, B., 1984. A resource-based view of the firm. Strategic Management Journal 5, 171–180.
Windmeijer, F., 2002. ExpEnd, A Gauss Programme for Non-linear GMM Estimation of Exponential Models with Endogenous Regressors for Cross Section and Panel

Data. Institute for Fiscal Studies. CWP14/02.
Wooldridge, J., 2002. Econometric Analysis of Cross Section and Panel Data. MIT Press, Cambridge, MA.
Wright, M., Lockett, A., 2003. The structure andmanagement of alliances: syndication in the venture capital industry. Journal of Management Studies 8, 2073–2090.
Yang, Y., Narayanan, V.K., Zahra, S., 2009. Developing the selection and valuation capabilities through learning: The case of corporate venture capital. Journal of

Business Venturing 24, 261–273.

http://ssrn.com/

	Towards understanding who makes corporate venture capital investments and why
	Executive summary
	Theory and hypotheses
	Industry conditions
	Industry technological change
	Industry competitive intensity
	Industry appropriability

	Firm resources
	Technological resources
	Marketing resources
	Diversity of CVC experience

	The interaction of firm resources and industry conditions

	Methods
	Dependent variable
	Independent variables
	Industry technological change
	Industry competitive intensity
	Industry appropriability
	Firm technological resources
	Marketing resources
	Investment diversity

	Control variables
	Industry capital intensity, advertising intensity and growth
	Industry CVC involvement
	Firm size, age, and diversification
	Investment history
	Liquidity
	Alliances and acquisitions

	Model specification and estimation

	Results
	Industry effects
	Firm effects
	Interactions

	Alternative explanations and robustness checks
	Discussion
	Limitations and future research
	Implications for managerial practice

	References


