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Abstract

In this paper, we investigate what drives compangeset up corporate venture capital (CVC) programs
specifically targeting Global Fortune 500 companié® find that about 20% of these companies ha@¥/&
program. Companies with a low return on assetsvanee likely to initiate such a program. This is sistent
with the strategic renewal hypothesis implying tlaagie corporations build CVC programs in ordeséek new
growth opportunities outside their boundaries, aseans to boost future revenue. Moreover, the iatiex and
entrepreneurial environments in which these largapmanies operate substantially affect whether drtimey
initiate CVC programs. CEO tenure as a measure afagerial stability has however no impact. A ssipg
result is the lack of difference between US and tdtesEuropean CVC programs, in contrast with thgasion
of private VC funds. In line with our predictiorthe CVC programs of financial institutions are nmitivated
by strategic renewal but are affected by the degfedevelopment of the national later-stage ventapital
market. The greater their size relative to GDP (#mgs the greater the competition in this segmeoinf
independent funds), the lower the likelihood thatyt will have their own corporate venture program.
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1. Introduction

The five largest companies in the United Statesitsfpee times more in R&D in 2006 than what was
invested in early-stage technologies by the efdigeventure capital (VC) market in the same year
(Gilson, 2009). Still, in the last few decadesyate VC funds have made it possible to engage in
capital-intensive R&D activities outside large &gn8, thereby creating viable alternatives to ind®
R&D (Saxenian, 2000). In some industries, a sigaift number of the largest companies that are less
than 30 years old have relied on venture capit#héir initial phases of developmérithis indicates
that while many well established corporations deest heavily in R&D, certain types of innovation
however, especially path-breaking innovations eeldb novel technologies, tend to be implemented
outside corporations (Hull and Covin, 2010), byrepteneurial ventures. Having understood the
advantages of this distinct organizational formvehturing, several large corporations have made
attempts to replicate the VC model for themselwesditing up their own programs, commonly called

corporate venture capitdCVC) programs.

The question as to when large corporations use @Grams to foster their innovation capabilities
has attracted attention in recent years. The fgglof Dushnitsky and Lenox (2005a) support the idea
that CVC programs help mitigate intellectual prapeight issues and are mostly found in industries
with high “technological ferment” More recently, Sahaym et al. (2009), taking adustry-level
approach, confirm this complementarity, finding tthavestments made by CVC programs are

primarily concentrated in R&D-intensive industries.

Despite its advantages, one major difficulty iningkan industry approach is that it does not allba/
examination ofvhich companies rely on CVC programs, nor does it enthiglénclusion of company-
specific characteristics into the analysis. To adgdrthe latter shortcoming, other studies have
examined actual investments made by corporaticimsriaw ventures. This however does not allow
drawing of conclusions as to why the CVC programesactually set up, since this requires having a
control sample of corporations having no CVC praggaA noticeable exception is the recent study
by Basu et al. (2009) of the 1990 sample of For&®{&companies (the top 500 US companies ranked
by revenue, compiled annually by Fortune MagaziAg)anel was constructed from the VentureXpert

database in orddp assess which companies made investments in eatures and in which year.

! For instance, Google was created in 1998, Dell984, Oracle in 1977, and Microsoft in 1975. Alese
companies are today among the largest publiclgdisbmpanies in the US, and not just within thespective
industries.

2 A large-scale survey of European companies WMC @rograms (EVCA, 2005) indicates that 68% of éhes
programs are organized as subsidiaries and 32%@tchents. This is very different from independéat
funds that are structured as limited partnershygsording to the same survey, 30% of respondentsider
that strategic synergies are more important thaanftial gains while 40% consider both objectivesadly
important. Only 30% consider the financial gainsspied by independent VC as more important.
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This yielded a sample of companies that did noagagn CVC activities. In their sample, about 17%

of companies had made at least one CVC investmeimigithe period 1990-2000.

In this paper, we focus our attention on the 20@8tune Global 500 list of companies, a
comprehensive league table of the largest compavodslwide (the top 500 global companies ranked
by revenue, compiled annually by Fortune MagaziS&nilar to Basu et al. (2009), we use such a
league table to examine what drives large compaaiest up corporate CVC prograiniset us stress
that we use the global top 500 international littead of only the US league table as used by Basu
al. (2009), in order to broaden the analysis tdumie cross-country differences. This allows us in
particular to investigate the impact of the gen@mabvation and entrepreneurial environment. This
appears critical as the success of CVC programéikidy to depend on the availability of
entrepreneurial activities and innovative ideassioat corporations that set up a program. For efch o
these 500 companies, we investigate which onear@vC program. We use a novel approach to
construct the sample of corporations that have & @kbgram, using a broad range of sources such as
national (e.g., National Venture Capital AssociatjdlVCA]), supra-national (e.g., European Private
Equity and Venture Capital Association [EVCA]) awmdrious regional VC trade associations, the
comprehensive VentureXpert database as well azdhmorate websites and annual reports of the
companies considered. This allows us to shed tighthe question of which corporations pursue CVC
programs and why. This yields a distinct measureCWiC activities, which, to the best of our
knowledge, is different from all other studies cocigd so far including the one by Basu et al. (2009

which typically study actual investments rathemtivvestment progranfs.

A further contribution of our analysis is to inckidn our investigation the affiliated programs of
financial institutions. Indeed, while research @nture capital typically neglects CVC, research on
CVC conversely typically neglects VC funds estdigd by financial institutions (hereafter called

financial venture capita]FVC] funds)? Just like CVC programs, FVC funds are typicallgubsidiary

3 A further advantage of our approach is that #slaot presuppose actual investments. Studiesigebglely
on databases such as VentureXpert limit their aigmbp CVC programs having made actual investmggets
conditional on having found investment opportusitie Since corporations do not necessarily make
investments every year, this gives an imprecisaupoof which corporations truly run CVC prograrhiere,
we measure the CVC approach as a strategic inteofithe company to achieve an initial critical maxd
investments through CVC programs.

* While this novel approach is motivated by the des shed light on CVC activities from a new angle also
perform an analysis of the actual investments by-W8 companies, which tend to be poorly reported in
databases such as VentureXpert. Focusing on CV@raures rather than investments allows us to addhéss
problem.

®> A notable exception is Hellmann et al. (2008)pveiow that banks build their own VC funds to maptte in

later-stage investments of innovative ventures tndstablish a relationship for future credit lemdi This
study reports that even in the US, banks can nokenravestments in private companies since the eraut
of the Gramm-Leach-Bliley Act in 1999 (also callg Financial Services Modernization Act of 1999) —
which largely reverses the Glass-Steagall Act 083L%hat prohibited banks from investing in private
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or division of a parent company, in this case havex financial institution. CVC and FVC funds

share several commonalities but also have somereliftes.While they are both seen as ways to
invest strategically (for FVC programs, cf. Hellmaet al., 2008), their motives tend to be different
Indeed, with the exception of a few investmentéinancial service ventures, FVCs tend to have no
industrial focus. In contrast, most CVC funds aneesting in ventures that are in the same or adface
industry segments as their parent company. Thisngagrtant implications regarding the capability to
offer technological and market synergies, whichstitutes one of the great benefits of a CVC
involvement in young, innovative ventures. As suENC funds therefore more closely resemble
independent VC (IVC) funds. The latter however teral to invest strategically, in the sense of
expecting benefits other than the return on thaahdhvestment in the venture, which makes FVCs

essentially hybrid structures between “pure” CV@goams and “independent” VC funds.

From an aggregate perspective, it is worth menmiprihat the capital committed to FVC and CVC
funds combined is about 15-18% of the total cagitethmitments made to venture capital funds (see
Figures 1 and 2). Most of this capital actually esnfrom FVC funds, which most likely have greater
capacity to channel financial resources to the V&kets in addition to committing capital to IVC
funds. Figure 3 shows the percentage change ot thepital commitments from year to year.
Interestingly, CVC programs tend to be the mosati@, especially in boom periods such as 1998-
2000 and 2004-2005. As argued by Chesbrough (2@D2%; programs tend to be quite unstable,
notably due to the organizational structure of duechls. However, this conclusion cannot be extended
to FVCs, which seem to be as stable as IVC funtas;Tthe analysis of FVC funds in comparison to

CVC funds is highly relevant.

We document the following key findings. About 20%Giobal Fortune 500 companies run a CVC or
FVC program. US companies do not run proportiogatebre programs than companies based in
other countries, except for Asian companies, whieeerange of organizational forms for R&D and

corporate collaborations is different. It is susprg that US companies do not differ much from
Western European companies, who run CVC progranwdtes as US companies. Our results using
multivariate analysis confirm this observation. g in stark contrast to the usual findings on
independent VC funds and the development of VC starkutside the US, which tend to indicate that
Western Europe and Asia-Pacific lag far behindihéed States (Bottazzi and Da Rin, 2004; Lerner
and Schoar, 2005; Hege et al., 2009; Da Rin eR@D6; Schwienbacher, 2008; Kaplan et al., 2007;
Armour and Cumming, 2008).

companies — thus enabling banks to structure VQ@duas subsidiaries. Before 1999, US banks primarily
made such investments through Small Business ImasgtCompanies (SBICS).
® Several other similarities and differences betwé€rfund types are provided by Cumming et al. (2007



Further, we find significant support for the hypedls of strategic renewal, as companies with low
returns on assets (ROA) are more likely to haveV& @rogram. Indeed, a two-standard deviation
decrease in ROA increases the likelihood of a aatpm having a CVC program by 10.2%. This

however is not true for financial institutions, waeew technological opportunities are not expected

to provide significant strategic benefits as fatustrial companies.

Moreover, the innovative and entrepreneurial emvitents in which companies operate positively
affects their propensity to engage in a CVC progriaowever again only for non-financial (industrial)

companies. This is consistent with the notion thath an environment is vital to a successful CVC
program, since it relies heavily on an active endémarket for innovative opportunities, managed by

people with a strong entrepreneurial mindset apgaued by investors ready to co-invest with CVCs.

A distinct feature of FVC programs is the impactlatier-stage VC investments in the considered
country, consistent with the findings reported bellsann et al. (2008). While early-stage

investments (as a percentage of GDP) have no mignif impact on the prevalence of venture
programs of financial institutions, a better depeld market for later-stage investments (expansion
and replacement capital) does reduce the likelihobdFVC programs. Increasing later-stage
investments (as % of GDP) by the equivalent of a-standard deviation change reduces the
likelihood by a remarkable 47%. One possible redsothat financial institutions may find it less

worthwhile to enter the later-stage market direftifnere synergy gains could be achieved for thém) i

there is strong competition from a large numbendépendent VC funds.

The remainder of this paper is structured as falolihe next section reviews the literature regardin
CVCs and their motivation. Section 3 presents esearch hypotheses and Section 4 discusses our

data and variables. In Section 5, we provide tlayars. Section 6 concludes.

2. Literature Review

In the recent CVC literature, some interesting Gbations have been made regarding the use of
different theoretical perspectives (Weber and Wepk@d9). These studies for instance incorporate the
resource-based perspective (Basu et al., 2009krtbeledge-based view (Maula, 2001; Weber and
Weber, 2007), transaction cost economics (Maul@lp®rganizational learning (Schildt et al., 2Q05)
absorptive capacity (Dushnitsky and Lenox, 2005a)y the relational view (Maula et al., 2003).
Recently, Basu et al. (2009) contribute in pardcub the CVC literature by using a resource-based
view model of inter-firm collaboration in order émalyze the influence of incumbent's industry en it
motivations to pursue a CVC program. They foundience of the interactions between industry and

firm’s technological, marketing and network res@sr@and conclude that resource-rich firms are in a
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better position than resource-poor firms to puiSME& exploratory initiatives. Our study builds oreth
same literature stream and uses the strategic egnmetives of organization learning and the
transaction cost economics of inter-firm collabmmato analyze why large corporations and financial

institutions set up a CVC program.

Knowledge is indisputably considered as a stragdigisignificant resource of firms (Grant, 1996an
also as a source of sustainable competitive adgast@rant, 1996; Kogut and Zander, 1992; Spender,
1996). Generating and transferring knowledge isoirtgmt for innovation-driven corporations and
technology-based ventures because such compamemndea continuous regeneration of knowledge
(Lane and Lubatkin, 1998). In other words, firmattlexpect to growth, maintain their sustainable
competitive advantage or intend to renew, may imple organizational learning processes that
facilitate access to and accumulation of knowlealge capabilities, which are critical for currentian
future competition (Wadhwa and Kotha, 2006). Orgatidbnal learning and the rush towards critical
new knowledge may motivate corporations to set UpV& program. Shildt et al. (2005) describe
CVC programs as conducive to exploratory orgaropai learning: CVC programs may either invest
in ventures that operate in their own sector oeo#ectors with the intention of stimulating thaivn
innovation process, building new options, or legarg their existing resources and capabilities
(Dushnitsky and Lenox, 2005a and 2005b; Maula, P0Bénson and Ziedonis (2009) report for
instance that CVC programs have been used in theetfor to facilitate access to acquisition
candidates and their technologies and know-how.s€mumently, CVC investments may help the
corporate investor to quickly access novel knowgedigout new ventures and thereby avoid costly and
time-consuming R&D (Dushnitsky and Lenox, 2005bsB&t al., 2009). Various other studies have
attempted to quantify other financial and non-ficiah benefits of CVC programs. Gompers and
Lerner (1998) show that entrepreneurial venturekdih by a CVC program from companies with
sufficient complementarity to their parent comparg more successful than other ventures. Other
scholars show that complementarities influence bditle formation of inter-organizational
relationships and their performance (Chung et248l00; Gulati, 1995; Hitt et al., 2000; Rothaermel
and Boeker, 2008; Sarkar et al., 2001; Maula, 200Zula et al., 2009). Dushnitsky and Lenox
(2005b) find that CVC programs are central to gatieg benefits from many highly innovative
ventures since they may help overcome intellecfwaperty rights issues. However, this requires
significant own investments in R&D from the parezsimpanies as a way to create sufficient
absorptive capacity necessary to exploit the intionaas confirmed by the findings of Sahaym et al.
2009. Dushnitsky and Lenox (2006) stress the faat €CVC success may depend on its ability to
attract both independent venture capitalists anvd ventures as well as to build good relationships.
Indeed, CVC relies for instance on independent wentapitalists to identify quality investment
opportunities, for reducing overall risks and temt®n costs, for increasing the quantity and the

guality of its own deal flow, and for exposure tarepreneurial thinking and culture (Manigart et al
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2006; Seppa and Jaaskelainen, 2002; Lockett andhty2001; Sorenson and Stuart, 2001; Lerner,
1994). Moreover, Chesbrough (2000) highlights tkeessity for the corporate investor to hire and
maintain a skilled fund management team, i.e. c@imy strong venture capitalists or managers with

an entrepreneurial background.

Based on the fact that CVC involves various pagngith their potential opportunistic behavior,
transaction costs may be critical when the corpmmadecides to set up a CVC program and to enter
into a transaction with an entrepreneurial firmddad, higher transaction costs may hamper
organizational learning efforts that may enablatsgic renewal. Nevertheless, organizations that
economize on transaction costs by attenuating taingr, complexity, information asymmetry and
opportunistic risks in general, building reputatidrust and transactional experience may expect to
extract more value from their transactions withr@pteneurial firms (Maula, 2001). A closely related
strand of literature highlights the costs and béneff CVC financing from the perspective of
entrepreneurial ventures, such as the recent diydWaula et al. (2009). CVC investments may
improve new venture performance by providing actessluable strategic resources such as research
facilities and technical expertise, management bodrd support, customer references and sales
channels, market presence, and branding. This nagdse the new venture visibility and value and
at the same time the chance of a successful egittfggh IPO). Maula and Murray (2000) report for
instance that ventures co-financed by industryelagorate investors received superior IPO valuation
than firms financed by venture capitalists alonastipularly when the resources are complements
rather than substitutes. In fact, CVCs may help mewtures to attract new business partners and
customers and therefore may be more attractiventcegreneurs than independent VCs or banks
(Maula et al., 2005). On the other hand, Hellma&2002) shows how conflicts of interest between the
parent company and the entrepreneurial venturenzke CVC programs difficult to manage and less
attractive, especially when the parent companyigesvsubstitute products of the startup. Riyantb an
Schwienbacher (2006) derive optimality conditioas large corporations to help innovative ventures

to grow in order to secure demand for their owrdpads in the future.

Examining ventures that eventually do an IPO, Masahd Nahata (2009) provide further insights
into the nature of these complementarities andcssupf value-added. CVC programs with high
strategic fit to the entrepreneurial ventures temdreceive less control, notably in response to
information asymmetries due to entrepreneurs’ tdgprossible expropriation or conflicts of interest
with the parent company (Dushnitsky and Lenox, 200Bushnitsky and Lenox (2006) conclude that
important value creation for large companies fréma €VC programs may stem from the access to
novel technology and knowledge, as strategicallpuéed CVC programs generate more value

(measured by Tobin’s Q) for their parent compattes purely financially focused CVC investments.



3. Resear ch Hypotheses

In Section 2, we presented various studies exaithie strategic motives of large corporations and
financial institutions for setting up CVC progranhs.this section, we present several hypothesds tha
will be then tested in Section 4. Section 3.1 fesusn the motivations for corporations. Section 3.2

discusses the differences between financial andinancial institutions.

3.1 Why cor porations engage in CVC activities

Firms often engage in corporate entrepreneursliigtines in order to strengthen their performance
and growth through both strategic renewal and #muwe of new venture opportunities (Guth and
Ginsberg, 1990; Lumpkin and Lichtenstein, 2005)r Prmary hypothesis is related to the need of
corporations as their product portfolio matureadbieve “corporate” or “strategic” renewal (Kellely
al., 2002; Guth and Ginsberg, 1990) and employ gerantrepreneurial strategic approach (Kuratko et
al., 2005). The underlying idea is that companakihg sufficient internal innovation capabilities
may more likely seek new opportunities outside rtteeiin boundaries, especially if returns from
existing assets diminish considerably. In such ,casting up a CVC program can allow them to
become more innovative in the future and take gra#ks, which has proved to contribute positively
to the financial performance and strategic valueomty of SMEs but also of large corporations (Dess
et al., 1997; Lumpkin and Dess, 2001).

Recent literatures on organizational science amgocate entrepreneurship (in which CVC programs
are included) shed more light on the motives diteggic renewal. They highlight particularly how the
ability to explore and capture future growth oppaoities is critical for enabling corporate strategi
renewal and how inter-firm collaboration mechanisnasy facilitate and support this renewal process
(Agarwal and. Helfat, 2009). It refers to the rali#ation of a company’s business, the changetsof i
competitive profile (Narayanana et al., 2009) am# tcreation of new wealth through new
combinations of resources (Guth and Ginsberg, 19809ther words, strategic renewal also means
building or acquiring new capabilities and then atirely leveraging them to add value for
shareholders (Zahra, 1996). CVC is used by mamgbksied firms asan intermediate approach
toward this restructuring, in order to explore ogaire external new capabilities (Covin and Miles,
2007).

Organizational learning is at the heart of thetstri@ renewal process that enables the firm to tadap
and respond to challenges in new markets (Zahralséi and Bogner, 1999). Corporate
entrepreneurship has been viewed as the drivergain@zational learning, new knowledge harvesting
and new business creation within existing enteegri®ess et al., 2003). Entrepreneurial researsh ha

demonstrated that corporate entrepreneurship eftéiér an important means of securing growth and
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responding to competitive pressure (Block and Malelj 1993), improving corporate profitability
and performance (Zahra and Coving, 1995; Zahral)19%enerating strategic renewal (Guth and
Ginsberg, 1990). Corporate entrepreneurship inrgéaad particularly corporate venture capital may
be used to boost firm’s financial performance (R@A), facilitate strategic renewal and increase
organizational growth (Zahra and Covin, 1995; Bwsget al., 2009). In other words, these efforts
allow an incumbent firm to make a better utilizatiaf its resources and to capture new opportunities
to facilitate organizational learning, build andgace new capabilities (Zahra, 1996) that enable
innovation and renewal (Zahra, Neubaum, and H3@0;Xeil, 2002; Yiu and Lau, 2008; Basu et al.
2009).

The recent literature particularly points out ertégrsources of renewal via acquisitions and cotpora
venture capital investments (Capron and Mitch€lD2 Benson and Ziedonis, 2009; Puranam et al.,
2009). Indeed, for incumbent firms, CVC initiativegy contribute significantly to the evolution of
corporate strategy, lead to changes in corporatgettive profile (Ireland et al., 2001) by buildin
new capabilities, which in the end facilitates t&tgic renewal by reinforcing well performing
businesses, building up new businesses and/or islgettak less profitable businesses to increase the

firm overall performance.

Hypothesis 1 (on strategic renewalhe return on assets of the corporation is negbtive

related to the likelihood of having a CVC program.

While Sahaym et al. (2009) found inconclusive ressah a related hypothesis, we shed light on this
empirical prediction with a novel approach usingtéioe Global 500 companies instead of industry-
level data. Also, our metric is not the number mfeistments but whether or not there is a CVC

program in place.

Previous studies (Fazzari and Athey, 1987; Fazehml., 1988) have examined firm investment
response to liquidity constraints or financing beba They show that corporate investments in
general, particularly internal and external R&D engitures, are highly sensitive to corporate cash
flow (i.e., to the availability of internal fundskchroth and Szalay (2010) study how firm’s finagci
constraints affect its decision to pursue innovatiand particularly how it affects the patentingera
They identify that innovative success depends am hmich more cash the firm has relative to its
rivals. Furthermore, Souder and Shaver (2010) exarttie conditions under which firms make long-
horizon investments (i.e., investments that talang period of time to pay off). Capital availabilis

a function of performance and provides an orgaitimatith slack, and high performers are able to use
slack search to foster future growth through thestigment of new businesses (March, 1981; Souder
and Shaver, 2010). Souder and Shaver (2010) fimbsitive and significant effect of relative
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operating cash flow on long-horizon investmentsyltiemonstrate that high performing firms (e.g. in
term of cash flow) make more long-horizon investtag@lthough the strength of this relationship
atrophies as firms age. Additionally, they showttlfiams select high risk investments or are
constrained from making long-horizon investmente&mkhort-term performance is poor, in order to
enhance firm survival. For incumbent firms, CVC estments may be viewed as long-horizon

investments due to their strategic orientation muag therefore be sensitive to the firm’s cash flow.

Dushnitsky and Lenox (2005a) demonstrate a cororetietween corporate changes in cash flow and
CVC investments. They indicate a positive relatmpsbetween firm CVC investments and firm
internal cash flow. Related to the first hypothesid in line with the resource-based view discugsed
Section 2, we therefore expect that corporatiorik gignificant financial reserves are more likedy t
have a CVC program, since financial slack is neeedespond to opportunities offered by any
promising investments made by the CVC program. $imalar vein, investments in internal R&D can

generate human resources useful for benefiting ipportunities that may arise from a CVC program.

Hypothesis 2 (on resource availabilityd: corporation with significant internal resources i

more likely to run a CVC program.

Next, we investigate the overall impact of industonditions. Well-established firms must adaptrthei
organizational strategies towards innovation taugtdal changes and the industry lifecycle (Strebel
1987). During the “emergence” and “growth” phasédheir industry, corporations may stimulate
their innovation and entrepreneurial activities dgopting “open innovation” strategies like CVC
programs (Strebel, 1987). Given the type of investist made by venture capital, growth opportunities
are likely to impact the decisions on and valu€gfC programs. In the financial literature, marke1-t
book ratios are used for instance to capture facsarch as firms or industries with many intangible
assets, with high growth opportunities, and wittv losk (Chen and Zhao 2006; Liu, 2009). The
market-to-book ratio proxies the industry growtlpogunities the market observes, since firms or

industries with high market-to-book ratios shouévé high growth opportunities.

Hypothesis 3 (on industry growth opportunitie§)orporations active in industries with

significant growth opportunities are more likelyltave a venture capital program.

Moreover, we investigate the impact of the econoamid cultural environments on the incentives of
large companies to promote CVC programs. Suppodive opportunistic economic environments
have been found to influence the success of CV@rpros and startups (Bygrave and Timmons,
1992). Indeed, an environment that fosters innowagind entrepreneurial initiatives is important for

any successful CVC program, since otherwise thevaldvbe little opportunity available for the
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program to (co-)invest. In fact, CVC programs aremded to benefit from innovative opportunities
initiated outside their own boundaries that needb@opursued in smaller, less hierarchical entities.
Several recent studies have shown that the injen$ientrepreneurial activities has an impact on
national economic growth (Reynolds et al., 2005n@/et al., 2005; De Clercq et al., 2010).

Hypothesis 4 (on the effect of the environmeAtkorporation based in an environment with a

higher level of innovativeness or entrepreneurizthaty is more likely to run a CVC program.

Finally, we examine whether managerial stabilitys len impact on CVC programs. Investment
decisions may be influenced by CEO tenure (e.gmiick and Fukutomi, 1991). As pointed out in
the Introduction, a potential weakness of CVC paogg is the lack of stability in the long run (see,
e.g., Chesbrough, 2002), since they depend onethdirress of top management to commit to such
programs. This lack of stability can also be seefRigure 3, which shows that investments by CVC
programs are much more volatile than FVC and IV@d& This also potentially impacts the

underlying CVC programs.

Hypothesis 5 (on managerial stability): corporation with greater managerial stability is

more likely to pursue long-horizon investments timg have a CVC program.

3.2Why Financial Institutions engage in FVC activities

We now turn to a discussion on how these hypothemgsbe extended to financial institutions. As
mentioned in the Introduction, FVCs seem to comlbiefeatures and objectives of CVCs and IVCs.
This potentially impacts the hypotheses mentiome8idction 3.1. Since financial institutions typigal
differ from other corporations in terms of finarig&ructure and capital requirements (for liquicatyd
risk management purposes), we test all the hypeshesparately for financial institutions. While we
expect that Hypothesis 2 may hold in both casesnthgnitude of the effect of resource availability

might differ and thus the estimated coefficient.

In particular, FVC funds, as they are mostly finahinstitution investors, are not expected to seek
stakes in entrepreneurial ventures for the sakeashing about novel technologies or accessing new
markets, like CVC programs with their focus ont&lgic fit. In most cases, FVC funds are expected to
rather invest in venture capital as part of théketsification strategy, next to committing capital
IVCs. Therefore, the effect mentioned in Hypothekishould be weaker for FVC funds, since

strategic investing is often not a motivation fimaicial institutions.
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Hypothesis 6 (on strategic renewal motive of FV@dE): The return on assets of the financial

institutions is unrelated to the likelihood of hagia FVC program.

Although banks may at times have some strategieftierfirom investing in new ventures, in line with
the arguments made by Hellmann et al., (2008% grobably less the case for insurance companies.
The latter instead tend to extract only financetirns from the funds they have set up. Howeveh bo
types of financial institutions share the fact tttety do not tend to seek technological renewah wit
their FVCs. Therefore, we do not expect any diffieesbetween insurance companies and banks in

regard to Hypothesis 6.

A potential distinction between CVC and FVC progsamay come from the stage of involvement in
the programs. Hellmann et al. (2008) find that ficial institutions have incentives to establish
relationships with promising ventures to securerticredit lending. Banks may even be able to more
easily assist them with their IPO process. This tnligely will motivate financial institutions to
contribute capital to these ventures in the latages only (not in early-stage). However, the
profitability of such a strategy will depend on tihegree of competition in this specific segmentef

VC market. In well developed national markets, thijge of strategy is less likely to yield signifita

benefits since competition is fiercest in such ratgk

Hypothesis 7 (on the effect of competition on FM@ds): The better the development of the

local later-stage venture capital market, the I#lssly to have an FVC fund.

For the early-stage segment, we should also ex@eegative impact, but presumably smaller than
that for the later-stage segment. In the same asirfor the later-stage market, competition may
discourage financial institutions from providingpdal directly to innovative ventures as opposed to
committing capital directly to independent VC furats specialized intermediaries. Since the strategic
motive of financial institutions discussed abovequiees more mature ventures, early-stage
investments are less attractive for FVC progranimus] the effect stated in Hypothesis 7 should be

smaller for early-stage investments.
4. Data and Variables
As argued by Chesbrough (2002), corporate ventagtal is essentially relevant for “large”

companies. This is the approach we take in thidystlis sample data, we take the complete list ef th

Global Fortune 500 Companies for the year 2008s Tgzigue table is based on revenue, not income.
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All the variables are defined in Table 1, whichoaleports the sources of the data used. Most
accounting data come from the database provided#diune Magazine in connection with their

league table. Others have been extracted from Deams and Compustat, depending on data
availability. More details on this are providedTable 1 as well as the other data sources used for

constructing the other variables.

For testing our research hypotheses, we use tlmvioy measures. For Hypothesis 1, we use return
of assets (the variabROA. A negative effect on the likelihood of havin@€C&C/FVC program is in

line with the strategic renewal hypothesis.

For Hypothesis 2, we measure financial resourcésdnways: annual revenues generated by existing
operating activities (the variabRevenuésand the ratio of net operating cash flows ovéaltassets
(the variableResource Availabilify as an alternative measure of financial resourassdone by
Dushnitsky and Lenox (2005a). Building on the wofkSahaym et al. (2009), we further explore

alternative resources deployed by corporationsgusiternal R&D Intensity

For Hypothesis 3, we proxy industry growth oppoities by the variabléndustry Market-to-Book

Ratio.

For Hypothesis 4, we use ti&obal Innovation Indexthe TEA index, andtarly-Stage Investments
(% GDP)to measure the effect of the national environnremthich a company operates. The Global
Entrepreneurship Monitor 2008 dataset assessesolheof entrepreneurship in national economic
growth (Reynolds et al., 2005) and comprises ergregurship propensity data. Based on several
previous studies (Reynolds et al., 2005 Wong e28D5; De Clercq et al., 2010), we use particylarl
the “Early-Stage Entrepreneurial Activity Index” efibted TEA as constructed by the Global
Entrepreneurship Monitor) for this analysis, toesssthe creation of new business and explore cross-
country differences. The “Global Innovation Indefconstructed annually by Business World and
INSEAD) assesses the level of innovation activities the country where the corporation’s
headquarters are located. It is based on a wortdsfiddy that shows the degree to which individual

nations and regions currently respond to the chgdleof innovation (Maxwell, 2009).

As proxy for managerial stability (Hypothesis 5k walculate CEO tenure at the time of analysis, i.e
the number of years that the CEO has been in placeest Hypothesis 6, we re-run the same analysis
on the sample of financial institutions only to ckevhether the effect dROAIs similar. Finally, we

include the variabléater-Stage Investments (% GDiBy testing Hypothesis 7.
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A further note is warranted with respect to ourntifecation strategy of whether a company or a
financial institution under consideration has a @GWC program (our dependent varial@d®'C/FVC
(Dummy). To our knowledge, the only comprehensive lis€MC programs active in the US is from
the Corporate Venturing Directory and Yearbook 2a@ed by Hill et al. (2009), which appears to be
the most recent issue of this directory availaBkethis data is too old for our study, we therefaaly

on an alternative approach.

We use the membership directories of the EVCA,NMEA and other local VC associations of the
same year (2008) to identify whether the Globatdiwe 500 Companies have a CVC/FVC unit set up
or not. For those Global Fortune 500 companiesnmaibers of any of these VC associations, we
further take into account the corporations that lested as parent companies in the VentureXpert
database and for which CVC/FVC deals’ dates areadier than 2006 The figure below shows this
identification process.

No

EVCA
Member?

NVCA

VentureXpe
Member? round date

l Yes l |

CVC/FVC =1 CVC/IFVC =1 CVC/FVC =1 CVC/IFVC =1 CVC/FVC =0

Yes

We classify companies’ economic activities accaydimthe Industry Classification Benchmark (ICB)
used by the Dow Jones and the FTSE Indexes. MusiiRess companies have been classified in the
industrial sector that represents the greatestnwelof their revenues. Finally, we include in alk ou
specifications dummies for the major industry dfesation to account for differences in opportuedi

across industries.

" We performed cross-checks to assess the refiabfliour approach. For US companies, we lookedtather
all investments made by the companies in our sathmalewere reported in VentureXpert were also NVCA
members. This was the case for all the compargesjig support to the quality of our approach tieies on
VC associations. However, this double-check is nabffecult to perform outside the US, since the lipyeof
the data in VentureXpert is poor for other coumstiexcept perhaps for Western Europe in more re@ars).
Overall however, around 55% of the CVC programsiified show up in VentureXpert, despite the faetta
large fraction of our sample is composed of noned®panies.
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5. Analysis

In this section, we use our hand-collected dat@setvestigate the motivations of large corporadion
and financial institutions for setting up a VC prag. In Section 5.1, we discuss our dataset. Sectio

5.2 provides a detailed analysis by testing eacduofesearch hypotheses.

5.1 Descriptive Statistics: Affiliated VC Programs Worldwide

In this subsection, we provide the summary staisif our sample. The first four columns in Table 2
Panel A provide general summary statistics on olisample of 500 companies, representing a broad
range of industries. In 2008, we identified that220 of the Fortune Global 500 companies had CVC
programs. Table 2 Panel A also gives relevant atatinos of to the composition of the Fortune Global
500 league table. While a third of the companies famm the United States, 36.5% are based in
Western Europe and 26.7% in the Asia-Pacific regiary few companies stem from Eastern Europe

and other regions such as South America (BrazilMexico).

In total, 25.6% of the companies in our samplefiaancial institutions, primarily banks and insucan
companies. These two groups — non-financial anainfiial corporations — should be very different
in terms of their motivations for setting up a Cgfdgram, as discussed in Section 3. The two follow-
up columns therefore restrict the sample to noarfaial companies (“true” corporations), of which
16.9% run a CVC program. This contrasts with finahmstitutions, of which 29.7% have a FVC
program. Both samples differ in terms of industpgdfic variables (number of employees, revenue,
change in revenues, ROA and assets on the balaeet)sbut this is little surprising as it captures
differences in industry structure, risks, and dateants. Perhaps more surprising however is thet th
geographical distribution of both subsamples daesignificantly differ at all, enabling us to pernmn

a relatively good comparison between the two supesn

The average ROA in 2008 for the whole sample 184 .Bowever, there is great variability, notably
due to differences across industries. There issitgtficant variation within the same industrigbis

can be best seen by examining more closely theamyle of financial institutions only, where the
standard deviation is not smaller than in the reingi subsample, but the average ROA differs

significantly (2.47% against 5.20% for the subsamgdlnon-financial companies).
From the sample of firms with their own CVC progrésee Table 2 Panel B), 37.6% are financial

institutions, while the rest are “true” corporatsorHalf of them are located in Europe, one third in

North America (USA and Canada), and the rest spoad the other continents. More importantly,

16



those with a CVC/FVC program tend to be signifibatdrger companies as measured by total assets

and annual revenue.

Finally, Panel C of Table 2 shows the summary ftitati comparing the three major regions: North
America, Western Europe and Asia-Pacific. While¢hseems to be no significant difference between
the first two regions in terms of propensity to ss€VC/FVC program, large companies in Asia-
Pacific rely much less on these programs. One Iplesgixplanation for this finding is that Asian
companies in particular may tend to rely on différgypes of external structures such as the Keirets
model in Japan and the Chaebol model in South Kofémese country-specific conglomerates indeed
permit somewhat looser corporate structures. Aagfie contrasts further with the two other regions
by their significantly greater importance of familysinesses (Claessens et al., 2000). It showdoals
pointed out that the VC market is still hascentniost Asian countries (Cumming et al., 2008).
However, company characteristics are quite simalenoss the three regions, with the exception of

annual revenues (for Asia-Pacific) and total asdetsWVestern Europe).

Table 3 reports the correlations between our nmgbitant variables. Overall, the correlations tend
be sufficiently low, thus avoiding multi-collinegyi problems. Worthwhile pointing out are the
significant correlations (at 5% level) of t&/C/FVC (Dummy)with the three major explanatory
variables:ROA AssetsandFinancial (Dummy) These results lend support to the Strategic Rahew
Hypothesis (Hypothesis 1), and also indicate thegtnicial institutions tend to more often have a VC
program than “true” (non-financial) corporationi€lreason for this might be linked to the specific
skills (due diligence, financing, etc.) relevant YC activities that financial firms tend to havéhis is
however beyond the scope of our study. Finally,fbsitive correlation betweedVC/FVC (Dummy)
andAssetanust be taken cautiously, since we already focua sample of large companies (based on
annual revenue, which is obviously correlated \agbets in place). The variallesetmevertheless is

important as a control variable in our multivariatelysis.

5.2 Deter minants of Using CVC and FVC Programs

Let us now turn to testing the hypotheses develdpe&ection 3. In Table 4, we show Probit

regressions witlcVC/FVC (Dummyas the dependent variable.

To report the economic significance of each vaedatiie coefficients are not the estimated ones but
rather indicate the effect of a one-standard diewviathange of each given variable on the probabilit

of having a CVC/FVC program (i.e., standardizedfficients). Note that due to the strong correlation

8 Examples of large Keiretsu groups are Mitsub@ioup (e.g., Mitsubishi Motors and Nikon as “sulisiis”)
and Mitsui (e.qg., Fujifilm, Toshiba, and Toyotakanples of Chaebol groups are Daewoo, LG, and Sagnsu
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betweenNbr. Employeesind Revenugwe only include these two variables individuadliyd report

each specification throughout the analysis.

The first two columns (Regressions (1) and (2)msktwe results for the full sample. First, we find a
positive and significant effect of ROA. This progsl strong support for the strategic renewal
hypothesis (Hypothesis 1). The effect is also envoally meaningful. Recall from Table 2 that the
standard deviation oROA is 5.80%. This means that a two-standard deviatioange ofROA
downwards (i.e., a company moving from the 67% gmtite to the 33% percentile of the distribution)
has an 8.1% greater chance of using a CVC/FVC amdusing Regression (1)). Most strikingly, a
similar change (upwards now) fésssetdeads to a 28% lower chance. Financial institwibowever
have an 11-15.7% lower probability of having a Fpi©gram than “true” corporations (note though
that this result is not statistically significantjowever, the economic significance lROAis even
stronger when considering only the sample of “tro@’porations (Regressions (5) and (6)). Indeed, a
two-standard deviation decreaseR@Aincreases the likelihood of having a CVC progranib.2%.
The effect ofAssetsis however significantly reduced, since much & tery large asset variability
stems from financial institutions. These resultsvsthow the decision to set up a corporate venture
capital program is related to firm’s performanca #ignals a need for change trough strategic rahew
actions such as building new capabilities, develgpiew businesses etc. In line with the intuitions
derived in Table 2 Panel C, North American and \&estEuropean companies tend to have
commonalities, standing out from the other regi@rihis is confirmed by the tests of differences in
coefficient estimates reported in Table 4 (lowenedn for comparisons between North America,

Western Europe, and Asia-Pacific.

Table 4 further provides the test results for Hjjests 2 on financial resource availability. We use
annual revenues generated by existing operatirnigiteeg and the ratio of net operating cash flows
(which captures inflows and outflows of capital they occur) over total assets to measure the
availability of financial resources within corpacats. Several authors demonstrate that corporate
decision to pursue internal and external innovatiand business opportunities, is highly sensitive t
corporate resources in general and particularlgdporate cash flow (i.e., to the availability of
internal funds) (Fazzari and Athey, 1987; Fazzt&lg 1988; Dushnitsky and Lenox, 2005a; Schroth
and Szalay, 2010; Souder and Shaver, 2010).

° Our approach enables us to achieve a rather Righuared value compared to other studies. Foarinst
Dushnitsky and Lenox (2005a) have values of ard@i8&b6 for OLS regressions.

19 1n the specifications presented in Table 4, wegmé¢he Eastern European countries with the “atbentries”,
since there are too few Eastern European couritriesr sample to be able to attain a reliable esiion. In
fact, theEastern Europe&lummy is collinear with some of the industry duresi
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Although several studies predict that the avaitghdf financial resources may facilitate corpooats
decision to pursue externally innovations and ssropportunities through its CVC activities, we do

not find a significant support for Hypothesis 2 gRessions (7) — (8)).

Additionally, we use CEO tenure as a measure ofagamal stability, with the expectation that it has
a positive impact on the existence of CVC progranie.found however no support for this prediction,
regardless of whether or not the corporation imiancial institution. We examined the possibilitat

this relationship is non-linear; however we stilutd not find any support for Hypothesis 5 (results
not reported in Table 4 but available upon requedthis result goes against the common wisdom that
CVC funds tend to be unstable as compared to IMigudue to their strong dependence on the
managerial involvement of the parent company. Qussipility is that while CVC investments may be
highly volatile, the existence of CVC programs ¢aposed to individual investments) is more stable
over time. A closer look at the deal flow of somé@funds of US companies indeed suggests that
investments are not made every year in these prograhis may give an impression of volatile
investments, while in fact these companies may kbefg CVC program running for several years

without interruption.

To test Hypothesis 6, we estimate the effed®OfAon the likelihood of having a CVC/FVC program
(the dependent variable) separately. Results grertexl in Regressions (3) — (6) of Table 4. They
show, as expected, that the strategic renewalnaoonly holds for “true” corporations, but not fo
financial institutions. The economic effectsROA and Assetsare reported above. This is not to say

that FVCs have no strategic objectives, but sinipdy strategic renewal is not one of them.

These results raise the question as to whetheintimvation and economic environments in which
these corporations operate contribute to theirsilmeito set up CVC programs. More specifically,
since any CVC program is designed to nurture intie@aopportunities created outside large
companies, an environment that facilitates innavain small ventures must exist. This is further
critical in terms of entrepreneurial activities itak place in a specific country. In other wordsatge

company that operates in a country with little imaition and entrepreneurial activities would be less

inclined to start a CVC program, since there wdaddittle expected benefit that could accrue from i

As mentioned above, our unique dataset enabléagdsiis conjecture, since it includes companies
from various countries that differ with regardstheir domestic environment. For this purpose, we
include in our analysis the “Global Innovation Intithat measures the level of innovation activities

and the “Early-Stage Entrepreneurial Activity Intiddenoted TEA) that measures the degree of

"' We also checked whether CEO age might have ancimipat it does not.
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entrepreneurial activities both at country leveleDto strong correlation, we exclude the region
dummies. Table 5 shows that for corporations (Resjoa (1)), theGlobal Innovation Indexs
statistically significant and has the expected .sifime level of innovation activities therefore has
positive effect on the likelihood of setting up & @© program. This result is also economically
important (recall that the values reported in Tableand 5 are changes in probabilities). A two-
standard deviation change in tBdobal Innovation IndeXwhich corresponds to moving a company
from India to the United States, while keeping gtleng else constant) increases the likelihood of
having a CVC program by 11%. This lends supporth® notion that the surrounding innovation
environment is a necessary ingredient for a sutleSYC program, since otherwise promising ideas
would unlikely be found in the marketplace. Thisn®t significant for FVC programs (Regression
4).

The effect of entrepreneurial activities (measurgdhe variableTEA) is statistically insignificant and
even negative (significant at the 10% level) foaficial institutions. For FVC programs, this igiest
sight surprising. There are several possible reasonthis result. One is directly due to the index
itself. While the index is supposed to be a prokyhe level of early-stage activities, a closerkdoo
reveals that the index also measures different stypé such activities, including probably
entrepreneurial activities done by necessity. lddseme developing/emerging countries have quite
high levels of TEA compared to some developed a@mmtFor instance, the US has a value of 9.6
while Thailand 26.9 (the large value in our samplecountries). This may explain also why the

measure§EA andGlobal Innovation Indexare not at all correlated (see Table 3).

Better measures of innovative entrepreneurial gietssare, to our knowledge, not available on a
worldwide scale. To address this shortcoming, weleawvever test our conjecture on a sub-sample of
well developed countries, since the Statisticalid@ffof the European Commission (Eurostat, 2009)
provides information on the level of VC investmeimsach of the EU member states as well as the
United States and Switzerland. In Table 5 (Regoess(2) & (5)), as an alternative measure, we use
the ratio of early-stage VC investments by GDP dlet Early-Stage Investment (% GDP)This
measure turns out to be statistically significaot dll corporations but not for financial institoris,
meaning that countries with well developed earbgstVC markets will also have more corporations
with VC programs. In terms of economic significanee two-standard deviation increases the
likelihood of having a CVC program by 21%. Howetlee Global Innovation Indexias now become

largely insignificant through the inclusion of aftative measures of innovation activities. On the

12 Note that in the specification reported in Tablev& do not include continent dummies any more. Téis
because we wish to examine the inference of thér@mment, which more closely captures differences
between countries (as opposed to continents oklgjeover, for several explanatory variables, weydrdve
information for North America and Western Europé bat for most of the other countries. This makes t
inclusion of continent dummies meaningless.
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other hand, the variablé0OAandAssetgemain strongly significant; in fact, they are digraffected,
as their coefficients remain roughly similar (espkg for ROA. This indicates that the strategic

renewal hypothesis (Hypothesis 2) appears robust.

Next to this, industries may differ with respecttteir degree of R&D intensity. While industry
dummies might capture this difference, they arelyiko capture many more. Therefore, we include a
final measure for the innovative environment, thattis at the industry level. We take the ratio of
R&D Investment over Net Sales of the largest congs(as calculated by Galan and Sanchez, 2006;
Sahaym et al., 2009; European Commission, 2008grdstingly, companies in R&D-intensive
industries are more likely to run a VC progran©verall, these findings provide strong support fo
Hypothesis 4 that conjectures that innovation amdepreneurial environments impact the innovation

structure of large corporations--in particular, wies or not to have a CVC program.

For the variableEarly-Stage Investmerfas a percentage of GDP), we find again no eviddéace
financial institutions One possible reason might be that in countrieb high levels of early-stage
investments, the VC market is very competitive; mgkt less worthwhile for financial institutions t
invest directly in innovative ventures themselvEisey may instead invest in independent VC funds.
However, the size of the later-stage VC marketngfisoaffects the propensity of financial instituto

to develop their own program. This confirms our Blypesis 7, arguing that in contrast to the early-
stage VC market, competition in the later-stageketamay negatively impact the value of FVC
programs. In terms of economic significance, thpdant is particularly strong: increasing later-stage
investments (as % of GDP) by the equivalent of a-$tandard deviation change reduces the

likelihood of having a FVC program by a remarkadbrés.

6. Concluding Remarks

Our study contributes to a better understanding/wth large companies initiate CVC programs at
global level, and why. Further, our analysis iseexed to programs run by financial institutions, an
area poorly researched so far. Also, our focusnighe prevalence of venture programs rather than

specific investments. We document distinctive dswaf CVC and FVC programs.

The approach adopted in this study, i.e., focusimgarge corporations and whether or not they laave

program, enables a better understanding of whichpemies use a CVC program. Other studies take

13 Again, for the subsample of financial institutiofigegressions (4) — (6)), we could not include thisable,
since it is a single industry.

1 For the subsample &financial (Dummy)= 1 (Regressions (5) & (6)), some variables ampped due to the
fact that this subsample represents a single indushus, there is no variability in industry-levedriables
such afR&D Industry Index
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either an investment-level or an industry-level rapph. While our approach has several advantages
and allows complementing previous studies, it Ao a few drawbacks. One is that we cannot control
whether the VC program is within the industry foaighe parent company, which is best done with
investment-level data. Similarly, our approach $alke binary variable, as we are interested in
understanding which companies set up a CVC prognaconnection with their innovation strategy.
We do not “weight” with the size of these programssdone with the other approaches. Therefore, our
study is complementary to other analyses that dacotrol well for companies that have no CVC

program.

Another limitation of our approach, which couldalse viewed as an advantage, is that the sample
only considers very large companies, as measurddiyrevenues (not net income). Companies with
“average” revenues are excluded, since they doshowv up in the Global Fortune 500 list. It is
therefore an open question as to whether our ee®alh be extended to companies of any size.
However, it should be noted that our sample indutlest companies typically mentioned in articles

citing specific CVC/FVC programs.

Our findings raise new questions, notably with eg$fgo the motivations of financial institutions to
dis-intermediate by setting up their own FVC progsainstead of committing capital to independent
VC funds and thereby acting as a limited partnereéent step towards this direction was made by
Cumming et al. (2008), who raise the questions bémvdo financial institutions hold comparative

advantages and when do they rely on strategic gigseto make their own programs worthwhile.

Furthermore, how do CVC programs interact with ¥(@ds, for instance, in connection with deal
syndications? Does it create potential conflicte ¢ttuthe hybrid objectives of CVC programs, or do
both types of VC structures complement each othergénerating additional value-added to
entrepreneurial ventures? The most recent inigatfvSiemens (Financial Times; February 15, 2009)
shows the desire of some companies that have setiegessful VC funds to share their experience
with other companies by acting as general parinéeed, Siemens is seeking to manage a new fund
while at the same time opening it to limited parsn@uch as pension funds and insurance companies)

that only have financial objectives.
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Figure 1. Capital Commitments Worldwide for Different Types of Venture Capital Funds (in
USD billion), by Vintage Year from 1995-2008 [Data source: VentureXpert. IVC includes all the
categories in “All Private Partnerships” (codes 2@, 21); CVC includes all the categories in “Albi@orate
Venturing Groups” (codes 24, 14, 64, 69, 62) and @orporations” (codes 54, 56); FVC includes dlet
categories in “All Financial Corporations” (code?, 31, 52, 26, 25, 28, 12, 61, 66, 68), “All Invaesnt Banks”
(codes 53, 23, 13, 63), and “All Investment Adv&Solcode 29); and “Total VC” includes all capital
commitments made to venture capital funds (all spHe
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Figure 2. Relative Importance of Different Types of Venture Capital Funds (as Percentage of
Total Capital Commitments Worldwide to the Industry), by Vintage Year from 1995-2008 [Data
source: VentureXpert. IVC includes all the categerin “All Private Partnerships” (codes 11, 20,;22yC
includes all the categories in “All Corporate Veig Groups” (codes 24, 14, 64, 69, 62) and “All
Corporations” (codes 54, 56); FVC includes all tagegories in “All Financial Corporations” (code, 31, 52,
26, 25, 28, 12, 61, 66, 68), “All Investment Banksbddes 53, 23, 13, 63), and “All Investment AdviSqcode
29); and “Total VC” includes all capital commitmenhade to venture capital funds (all codes).
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Figure 3: Annual Changein Capital Commitments Worldwide (in Percent compared to Previous
Year) for Different Types of Venture Capital Funds, by Vintage Year from 1995-2008 [Data
source: VentureXpert. IVC includes all the categerin “All Private Partnerships” (codes 11, 20,;22yC
includes all the categories in “All Corporate Veig Groups” (codes 24, 14, 64, 69, 62) and “All
Corporations” (codes 54, 56); FVC includes all tlagegories in “All Financial Corporations” (code, 31, 52,
26, 25, 28, 12, 61, 66, 68), “All Investment Banksbdes 53, 23, 13, 63), and “All Investment Adv&Sqcode
29); and “Total VC” includes all capital commitmsnhade to venture capital funds (all codes).
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TABLE 1: Definition of Variables

Variable

Definition

CVC/FVC (Dummy)

Nbr. Employees

Revenue

ROA

Assets

Financial (Dummy)

North America (Dummy)
Western Europe (Dummy)
Eastern Europe (Dummy)
Asia-Pacific (Dummy)
Other Countries (Dummy)

Global Innovation Index

TEA

Industry Dummies

Early-Stage Investments (% GDP)
Later-Stage Investments (% GDP)
R&D Industry Index

Resource Availability

Internal R&D Intensity

Industry Market-to-Book Ratio

CEO Tenure

Dummy = 1 if the corporation or financial institution has a CVC/FVC program;
cf. Section 4 for the specific identification strategy to assess whether a
corporation has a CVC program

Number of employees, in thousands for the fiscal year ended Dec. 31, 2007
Annual revenue of the corporation, in USD million for the fiscal year ended
Dec. 31, 2007

"Return On Assets" of the corporation, as measured by the ratio of net income
over total assets for the fiscal year ended Dec. 31, 2007

Total asset value (in accounting value) of the corporation, in USD 1000 billion
for the fiscal year ended Dec. 31, 2007; this variable measures the size of the
corporation

Dummy = 1 if the corporation is a financial institution (e.g. a bank)

Dummy = 1 if the corporation's headquarters is located in North America (USA
and Canada)

Dummy = 1 if the corporation's headquarters is located in Western Europe
Dummy = 1 if the corporation's headquarters is located in Eastern Europe
Dummy = 1 if the corporation's headquarters is located in Asia-Pacific

Dummy = 1 if the corporation's headquarters is located in any other country
than those specified above

Value of the "Global Innovation Index" (as constructed by Business
World/INSEAD) of the country where the corporation's headquarters is located

Value of the 2008 "Early-Stage Entrepreneurial Activity" index (as constructed
by the Global Entrepreneurship Monitor) of the country where the
corporation's headquarters is located

Dummy = 1 if the corporation is active in a specific industry sector; we use a
dummy variable for each of the following industries: Automobiles & parts;
Basic materials; Chemicals; Computer related industries (hardware, software,
office equipments); Consumer goods; Consumer services & retail; Electronics,
electrical components & equipment; Financials (banks, insurance & real
estate); Health care equipment & services; Heavy construction & building
materials; Industrial engineering & farm machinery; Industrial transportation;
Oil & gas; Pharmaceuticals & biotechnology; Telecommunications; Utilities

Venture capital early-stage investments by country, as a percentage of GDP
(Source: Eurostat, 2009)

Venture capital expansion-stage and replacement investments by country, as a
percentage of GDP (Source: Eurostat, 2009)

R&D investment expressed as a percentage of net sales for each industry
(Source: 2008 EU Industrial R&D Investment Scoreboard database)

Ratio of Net Operating Cash Flows over total assets (Source: Datastream;
Compustat)

R&D Expenditure as a percentage of total assets (Source: Datastream;
Compustat)

Value to book ratios by industry group for 2006 (Source: Damodaran’s data
site)

Number of years that the CEO was already in place at the time of the analysis
(Source: Businessweek database)
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TABLE 2: Summary Statistics

Variables are defined in Table 1.
PANEL A

Financial
Corporations Only Institutions Only Diff. in
Full Sample (Financial = 0) (Financial = 1) mean
Standard Standard Standard
Variable Mean Deviation Minimum Maximum Mean Deviation Mean Deviation P-value
CVC/FVC (Dummy) 0.202 0.402 0.000 1.000 0.169 0.376 0.297 0.459 0.005
Nbr. Employees 108327 153505 172 2055000 115925 170042 86244 86367 0.011
Revenue 47237 44722 16691 378799 46029 45772 50747 41491 0.280
Change in Revenue 17.157 24.360 -45.900 353.200 17.884 26.826 15.035 14.883 0.137
ROA 4.502 5.798 -46.000 45.000 5.202 5.670 2.469 5.707 0.000
Assets 0.210 0.430 0.005 3.783 0.055 0.056 0.660 0.667 0.000
Financial (Dummy) 0.256 0.437 0.000 1.000 0.000 0.000 1.000 0.000 ---
North America (Dummy) 0.335 0.472 0.000 1.000 0.326 0.469 0.359 0.482 0.498
Western Europe (Dummy) 0.365 0.482 0.000 1.000 0.350 0.478 0.406 0.493 0.265
Eastern Europe (Dummy) 0.014 0.118 0.000 1.000 0.016 0.126 0.008 0.088 0.412
Asia-Pacific (Dummy) 0.267 0.443 0.000 1.000 0.288 0.454 0.203 0.404 0.046
Other Countries (Dummy) 0.020 0.140 0.000 1.000 0.019 0.136 0.023 0.152 0.763
Industry Market-to-Book Ratio 2.809 1.892 1.460 17.020 3.100 2.119 2.055 0.666 0.000
Global Innovation Index 4.628 0.938 2.530 5.800 4.637 0.945 4.605 0.922 0.737
TEA 7.524 3.732 2.400 26.900 7.524 3.823 7.522 3.468 0.995
R&D Industry Index 2.156 2.804 0.380 15.150 2.655 3.099 0.710 0.000 ---
CEO Tenure 6.344 6.267 1.000 42.000 6.222 6.120 6.742 6.744 0.441
Nbr. Observations 500 372 128
PANEL B
Sub-sample with a CVC/FVC Sub-sample without CVC/FVC Diff. in
Program (CVC/FVC Dummy = 1) Program (CVC/FVC Dummy = 0) mean
Standard Standard
Variable Mean Deviation Mean Deviation P-value
CVC/FVC (Dummy) 1.000 0.000 0.000 0.000 ---
Nbr. Employees 117733 168865 105946 149502 0.522
Revenue 54334 45705 45440 44348 0.079
Change in Revenue 16.712 17.459 17.271 25.841 0.796
ROA 3.089 4.205 4.860 6.089 0.001
Assets 0.494 0.772 0.138 0.238 0.000
Financial (Dummy) 0.376 0.487 0.226 0.418 0.004
North America (Dummy) 0.366 0.484 0.327 0.470 0.459
Western Europe (Dummy) 0.495 0.502 0.332 0.471 0.003
Eastern Europe (Dummy) 0.000 0.000 0.018 0.132 0.008
Asia-Pacific (Dummy) 0.129 0.337 0.302 0.459 0.000
Other Countries (Dummy) 0.010 0.100 0.023 0.149 0.305
Industry Market-to-Book Ratio 2.978 1.747 2.764 1.929 0.282
Global Innovation Index 4.833 0.830 4.575 0.958 0.007
TEA 6.820 2.783 7.702 3.919 0.009
R&D Industry Index 3.125 4.253 1.914 2.245 0.006
CEO Tenure 6.419 6.344 6.324 6.256 0.893
Nbr. Observations 101 399
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PANEL C

Variable

CVC/FVC (Dummy)

Nbr. Employees

Revenue

Change in Revenue

ROA

Assets

Financial (Dummy)

North America (Dummy)
Western Europe (Dummy)
Eastern Europe (Dummy)
Asia-Pacific (Dummy)
Other Countries (Dummy)
Industry Market-to-Book Ratio
Global Innovation Index
TEA

R&D Industry Index

CEO Tenure

Nbr. Observations

North Western Asia- Diff. in mean: Diff. in mean: Diff. in mean:
America Europe Pacific North Americavs. North Americavs.  Europe vs. Asia-
Sample Sample Sample Western Europe Asia-Pacific Pacific

Mean Mean Mean P-value P-value P-value

0.222 0.275 0.098 0.250 0.003 0.000
110999 100655 115636 0.551 0.806 0.347
51500 50266 39684 0.819 0.015 0.012
16.004 17.325 17.950 0.661 0.529 0.728

4.719 4.335 4.241 0.573 0.400 0.876

0.165 0.312 0.142 1.000 1.000 1.000

0.275 0.286 0.195 0.832 0.102 0.061

1.000

1.000
1.000

2.916 2.931 2.381 0.944 0.000 0.005

5.654 4.323 3.969 0.000 0.000 0.000

9.390 4.779 9.011 0.000 0.430 0.000

2.595 1.881 2.151 0.028 0.182 0.326

7.727 5.153 5.522 0.000 0.004 0.519

167 182 133
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TABLE 3: Correlation Matrix

Variables are defined in Table 1. Values shown are pairwise correlations. An "*" refers to a significance level below 5%.

Variable

(1) CVC/FVC (Dummy)

(2) Nbr. Employees

(3) Revenue

(4) Change in Revenue

(5) ROA

(6) Assets

(7) Financial (Dummy)

(8) North America (Dummy)

(9) Western Europe (Dummy)

(10) Eastern Europe (Dummy)

(11) Asia-Pacific (Dummy)

(12) Other Countries (Dummy)

(13) Industry Market-to-Book Ratio
(14) Global Innovation Index

(15) TEA

(16) Early-Stage Investments (% GDP)
(17) R&D Industry Index

(18) CEO Tenure

(1) (2) 3) (4) (5) (6) () (8) 9) (10) (11) (12) (13) (14) (15) (16) (17) (18)
1.00

0.03 1.00

008  047* 100

0001  -0.02  -0.05 1.00

-0.12* 005  -001 0.04 1.00

033* 003  021* -002 -0.17*  1.00

0.14*  -0.08 005  -0.05 -021* 061*  1.00

0.03 0.01 007  -0.03 003  -0.07 0.03 1.00

0.13*  -0.04 0.05 001  -0.02 018 005 -0.54*  1.00

-0.06 003  -001  -0.03 002  -003 003 -008 -0.09*  1.00

-0.16* 003  -0.10* 002  -0.03 -0.10*  -0.08 -0.43* -0.46*  -0.07 1.00

-0.04 003  -007 0.03 005  -0.03 001  -0.10* -0.11* -0.02  -0.09 1.00

0.05 001  -0.09* 0001 007 -0.19%* -025%  0.04 0.05 002  -0.13* 0.9 1.00

0.11* -002  010* -006 -0.01  -0.02 001 078 -0.25% -0.26* -0.41* -027*  0.03 1.00

-0.10*  0.09*  -0.02 0.05 004  -0.09* -0.0003 0.35* -0.56* -0.11* 0.24* 006 -006 0001  1.00

0.08 0.07 003 -0.004 007  -0.05 003 028 -026% -0.12* : . 005  026* 032 100

017  -0.03  -0.04 0.04 009 -0.19* -030%* 0.11* -007 -005 -0.001 -0.07  0.16*  0.20%*  -0.04 0.08 1.00

0.01 006  -0.06  -0.03 003  -0.06 004  017* -0.14* 005  -0.07 0.09 0.06 0.05 005  -001  -001 1.00
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TABLE 4: Determinants of the Choice for Setting Up a CVC/FVC Program

The dependent variable in all the Probit regressions is "CVC/FVC (Dummy)", a dummy variable equal to one if the corporation or financial institution has a
CVC/FVC program. The method of estimation is the Probit regression. For ease of interpretation, we report changes in probabilities instead of direct coefficient
estimates. All the variables are defined in Table 1. Robust standard errors are used. Significance levels: *** for 1%, ** for 5%, and * for 10%.

1)

(2)

3)

(4)

(5)

(6)

()

(8)

Financial Institutions

Variable Full sample Only Corporations Only Corporations Only
Revenue -0.382 -0.370 -0.916 -1.477 -0.588 -0.537 -0.654 -0.716
ROA -0.006 * -0.006 * 0.006 0.003 -0.006 **  -0.007 ** -0.009 **  -0.010 **
Assets 0.340 ***  (0.331 *** 0.430 ***  0.412 *** 1.040 *** 1,212 *** 1.283 *#** 1,394 ***
Resource Availability -0.285 -0.102
Internal R&D Intensity -0.609 -0.519
Financial (Dummy) -0.110 -0.157

North America (Dummy) 0.161 0.992 *** -0.134 0.989 *** 0.994 *** (0,994 *** 0.998 ***  (0.997 ***
Western Europe (Dummy) 0.204 0.996 *** -0.072 0.990 *** 0.995 *** (0,998 *** 0.998 ***  (0.998 ***
Asia-Pacific (Dummy) -0.054 0.982 *** -0.290 0.919 *** 0.984 ***  (0.992 *** 0.990 ***  (0.988 ***
Industry Market-to-Book Ratio 0.043 ** 0.046 ** -- -- 0.022 * 0.027 * 0.047 ** 0.046 *
CEO Tenure 0.002 -0.001 0.004 0.002
Industry Dummies Included? Yes Yes No No Yes Yes Yes Yes
Difference in Coefficient Tests (test values reported):

North America vs. Western Europe 0.75 0.60 0.45 0.18 0.10 0.28 0.07 0.44
North America vs. Asia-Pacific 11.74 *** 7.26 *¥** 2.66 1.17 10.92 *** 7.99 *** 8.18 *** 5.54 **
Western Europe vs. Asia-Pacific 16.53 ***  10.56 *** 4,77 ** 2.08 11.81 *** 9.48 *** 8.75 *** 8.36 ***
Number of Observations 460 364 128 93 332 271 223 200
Log Pseudo-Likelihood -171.47 -138.07 -58.04 -43.18 -106.37 -89.68 -81.46 -76.07
Pseudo-R squared 26.7% 28.5% 25.5% 25.2% 30.5% 32.7% 29.8% 30.3%
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TABLE 5: Impact of Innovative and Entrepreneurial Environments

The dependent variable in all the Probit regressions is "CVC/FVC (Dummy)", a dummy variable equal to 1 if the corporation
or financial institution has a CVC/FVC program. The method of estimation is the Probit regression. For ease of
interpretation, we report changes in probabilities instead of direct coefficient estimates. All the variables are defined in
Table 1. A constant term is included in all the regressions whose coefficient is not reported. Robust standard errors are
used. Significance levels: *** for 1%, ** for 5%, and * for 10%.

(1)

(2)

(3)

(4)

(5)

(6)

Variable Corporations Only Financial Institutions Only
Revenue -0.530 -1.358 * -0.719 -0.482 -1.361 -1.236
ROA -0.007 ** -0.009 ** -0.009 ** 0.004 0.006 0.009
Assets 1.390 *** 2,485 *** 2 (032 *** 0.401 ***  (0.506 *** 0.521 ***
Industry Market-to-Book Ratio 0.036 ** 0.034 0.041* -- -- --
Global Innovation Index 0.057 ** -0.013 -0.001 0.052 -0.035 0.011
TEA -0.006 -0.023 *

Early-Stage Investments (% GDP) 7.955 *** 0.712

Later-Stage Investments (% GDP) -0.051 -1.961 ***
R&D Industry Index 0.031 ***  0.026 ** -- --
Industry Dummies Included? Yes Yes Yes No No No
Number of Observations 325 221 221 127 90 90
Log Pseudo-Likelihood -111.78 -79.83 -84.80 -59.03 -45.98 -43.48
Wald Chi-squared 69.49 *** 5§29 *** 55 13 ¥*x* 28.45 *** 2517 ¥** 26,50 *¥**
Pseudo-R squared 26.2% 32.6% 28.4% 23.8% 22.9% 27.1%

35



