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Abstract. We examine the dual effects of corporate venture capital (CVC) funding in a
startup’s early stage on the startup’s long-term innovation rate and exit outcome. Based
on a sample of 473 startups funded by independent venture capitalists and/or corporate
venture capitalists, we find that startups that received CVC funding in their first three
years of life tend to patent more but are less likely to go public, after accounting for their
propensity to receive early CVC funding. Moreover, the detrimental effect of early CVC
funding on the likelihood of an IPO is more pronounced when the startup’s founders are
novice entrepreneurs. It appears that the incentives and capabilities of corporate investors
leave a strong imprinting effect on a startup’s long-term innovation rate and exit outcomes.
Our study has implications for CVC research, and more broadly, for the literature on the
rate and direction of innovation by startups.

Keywords: corporate venture capital • innovation • IPO • imprinting effect

1. Introduction
Startups are important originators of innovations that
foster economic prosperity, yet they often have to col-
laborate with incumbent firms to appropriate returns
from their innovations due to their lack of comple-
mentary assets (Gans and Stern 2003, Spulber 2011,
Teece 1986). An increasingly common collaborative
arrangement between startups and incumbent firms
occurs through corporate venture capital (CVC) invest-
ments—the practice of established firms taking a
minority equity stake in private entrepreneurial firms
(Dushnitsky 2006, Gompers and Lerner 2004). Unlike
independent venture capital (IVC) firms pursuing
purely financial returns from their investment, corpo-
rate investors primarily pursue CVC investment activ-
ities to tap into novel technologies developed by start-
ups (Chesbrough 2002). Thus, they provide not only
financial capital but also complementary resources
that facilitate innovative activities in startups (Alvarez-
Garrido and Dushnitsky 2016, Chemmanur et al. 2014,
Park and Steensma 2013).
CVC funding, however, entails a unique risk to start-

ups. As a part owner of startups, corporate investors
can influence the strategic direction of young startups
for their subsequent development. In particular, cor-
porate investors pursue strategic objectives ultimately
to benefit their parent firms and may direct the activi-
ties of startups in a certain way that is advantageous to
them but not necessarily to the startups. Once startups
have developed a certain strategic orientation early on

by being exposed to the influence of their corporate
investors, it is difficult to change their course later on
(Gersick 1991).

We examine the effect of receiving CVC funding in
terms of a startup’s innovation rate and exit outcome.
In particular, we explore the influence of CVC fund-
ing in the first three years of a startup’s life. This is
arguably the most important period for two reasons.
First, startups are still in the process of establishing
organizational routines, processes, and structures that
tend to have long-term consequences. Second, lack-
ing resources of their own, startups in this period
tend to be more malleable to the demands of external
investors. As a result, the influence of external investors
such as corporate investors is likely to be strongest dur-
ing this period (Stinchcombe 1965).

Our empirical sample consists of 473 startups in
the information and communications technology (ICT)
sector in the United States that received at least one
round of IVC/CVC funding between 1990 and 2006.
The ICT sector is an appropriate setting for exam-
ining our research question due to the high level of
CVC activities in it (Dushnitsky 2006, Gaba and Meyer
2008). Moreover, innovation rates and IPOs are impor-
tant milestones for startups in this sector. The innova-
tion rate, in terms of patent productivity, is critical in
this sector as technology races often determine mar-
ket dominance (Cohen et al. 2000, Hall et al. 2001),
and IPOs are an important vehicle for entrepreneurs to
obtain returns from their innovations. In examining the
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effect of early CVC funding on a startup’s innovation
rate and exit outcome, we recognize that some startups
may bemore likely to receive early CVC funding. Thus,
we address the potential endogeneity in our empirical
analyses by using an instrumental variables approach
and proper statistical models.
We report several important findings. First, we find

that CVC funding in the early stage of a startup has a
positive effect on the startup’s innovation rate in terms
of its patenting productivity. Specifically, the expected
number of annual patents for startups receiving early
CVC funding (3.18) is far greater than that of start-
ups receiving late CVC funding (0.42) or those solely
funded by IVCs (0.53). These findings offer a more
nuanced understanding of the underlying mechanism
of how CVC funding influences startup innovation.
Although prior research examined the effect of CVC
funding on a startup’s innovation rate, the empirical
findings are rather mixed. Some found a positive effect
of CVC funding on startup innovation (e.g., Alvarez-
Garrido and Dushnitsky 2016, Chemmanur et al. 2014,
Park and Steensma 2013), whereas others found no
significant effect (Pahnke et al. 2015a). We incorpo-
rate the timing aspect of when startups receive CVC
funding to reconcile this debate. Although corporate
investors’ complementary assets and strategic incen-
tives to encourage startup innovations are important,
we find that early CVC funding increases startup inno-
vation, whereas late CVC funding has little effect on it.
This finding suggests that the timing is critical in estab-
lishing the imprinting effect of CVC funding on the
strategic orientation of early-stage startups to focus on
innovation.

Second, although startups backed by CVC funding
early in their life tend to have a higher innovation
rate, we find that these startups are less likely to go
public. Startups that received early CVC are 63% less
likely to go public, compared with those that did not.
Moreover, we find that the negative effect of early CVC
funding on the likelihood of an IPO is stronger for
startups founded by novice entrepreneurs. Entrepre-
neurs with prior founding experience possess expe-
riential knowledge of actually starting and managing
a fledging organization under substantial uncertainty
(Baron and Ensley 2006, Brüderl et al. 1992). Our find-
ings suggest that first-time entrepreneurs lacking such
experience may not be able to deal with the influence
of corporate investors and thus, suffer more from the
disadvantages of early CVC funding. Specifically, we
find that, upon receiving early CVC funding, startups
founded by novice entrepreneurs are 28% less likely to
go public, compared with their counterparts founded
by experienced entrepreneurs.

Our study contributes to CVC research by examin-
ing how early CVC funding affects a startup’s inno-
vation rate and exit outcome, and the associated con-
tingency of entrepreneurial experience influencing the

relationship between early CVC funding and the like-
lihood of an IPO. More broadly, our paper contributes
to the long-standing discussion of the rate and direc-
tion of innovative activities (Lerner and Stern 2012,
Nelson 1962). Specifically, we advance the literature on
the consequences of contracting for innovation activi-
ties. Prior research in this field has generally used the
property rights framework (Grossman and Hart 1986,
Hart and Moore 1990) and has prescribed the control
rights to be granted to the party who can benefit the
most from the returns from the innovation (Aghion
and Tirole 1994, Lerner and Merges 1998). However,
innovation-related activities are typically characterized
by a high degree of uncertainty involving boundedly
rational agents, making it difficult to assign optimal
control rights ex ante. Moreover, the governance struc-
tures and distribution of control rights of modern
entrepreneurial firms tend to be much more complex
and dispersed in nature, as heterogeneous types of
external investors tend to get involved in the early
phase of startups with complex covenants (Kaplan and
Strömberg 2003). Thus, which external investors invest
in startups and when they do so are likely to lead to
different outcomes for startups. Scholars have called
for more research on how incentives matter for inno-
vation (Lerner and Stern 2012). We respond to this
call by examining a distinct type of external investor,
CVC investors, and how their strategic incentives influ-
ence startup innovation in conjunction with the char-
acteristics of the startup, such as when it receives CVC
funding and the entrepreneurs’ prior firm-founding
experiences.

2. The Corporate Venture
Capital (CVC) Context

In 2016, established firms invested approximately $24.9
billion in startups in exchange for a minority equity
stake in 1,352 deals, representing roughly 20% of all
venture capital investments during the year (CB Insight
2016). CVC funding is more prevalent among estab-
lished firms in technology-intensive sectors where
technological advancements occur at a rapid pace and
are critical to sustaining a firm’s competitive advantage
(Dushnitsky and Lenox 2005a, Gaba and Meyer 2008).

Although financial returns are a factor, the vast
majority of corporate investors generally consider stra-
tegic objectives more important than financial ones
(Dushnitsky 2006). Many corporate investors seek to
learn about new technological advancements through
due diligence and post-investment nurturing activi-
ties. Some established firms use CVC investments as
a real option to acquire the startups at a later time
(Benson and Ziedonis 2009), particularly when exoge-
nous uncertainty levels are high (Tong and Li 2011).
In contrast, others use the CVC programs to develop
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new businesses, such as finding new buyers or sup-
pliers, and promoting the demand for complemen-
tary products (Chesbrough 2002, Winters and Murfin
1988). Research documents that CVC investment bene-
fits established firms in terms of their innovation rate
(Dushnitsky and Lenox 2005b, Wadhwa and Kotha
2006), financial performance (Dushnitsky and Lenox
2006), and their managers’ ability to recognize techno-
logical discontinuity (Maula et al. 2013).
CVC funding can also be beneficial for startups.

Startups can access not only financial capital but also
valuable complementary assets often held by industry
incumbents (Chemmanur et al. 2014, Katila et al. 2008),
particularlywhen theyneed relationship-specific assets
(Park and Steensma 2012). These assets are critical for
the commercialization of startup technologies (Gans
and Stern 2003, Teece 1986), but they are often diffi-
cult to be accessed through an openmarket transaction.
Relative to research on the benefits of CVC investment
for corporate investors, there is limited empirical evi-
dence on the effect of CVC funding on startups.Ahand-
ful of studies examined the effect of CVC funding on
startup innovation, but the results remainmixed. Some
find that startups receivingCVCfunding in several high
tech industries have a larger number of patents com-
pared to those funded solely by IVCs (Alvarez-Garrido
andDushnitsky 2016, Chemmanur et al. 2014, Park and
Steensma 2013), whereas others find little effect of CVC
funding on a startup’s innovation rate in the medical
device industry (Pahnke et al. 2015a).

To better understand the underlying mechanism of
how CVC funding influences a startup’s innovation
rate, we incorporate the timing aspect of CVC funding
into our analysis. Specifically, we categorize startups
into three groups depending on the type of investors
and the timing of the investment: (1) startups receiv-
ing early CVC funding in the first three years since
the startup’s founding; (2) those receiving late CVC
funding three years or later after being founded; and
(3) startups backed solely by IVC funding. Although
we acknowledge that three years is an arbitrary choice,
we reason that this is arguably the most critical period
for startups as a formative period; the organizational
routines and culture formed at this stage are likely to
have a long-lasting imprinting effect on their subse-
quent development (Stinchcombe 1965). In our empiri-
cal tests, we consider situations in which the definition
of “early” applies to within two and four years after
the startup’s founding and discuss our results. We also
created a series of dichotomous variables to indicate at
what age a startup received CVC funding and exam-
ined their effects.

We expect that receiving early CVC funding is likely
to increase a startup’s innovation rate. Because of their
strong interest in the startup’s innovations, corpo-
rate investors often provide complementary resources

and financial capital that can help startups suc-
cessfully develop new innovations (Alvarez-Garrido
and Dushnitsky 2016, Park and Steensma 2013). For
instance, our qualitative interviewswith entrepreneurs
revealed that startups often seek complementary assets
such as beta product testing sites (in the wireless soft-
ware industry), help with legal advice about regu-
latory compliance processes (in the biopharmaceuti-
cal industry), or help with establishing manufacturing
relationships with semiconductor fabrication plants (in
the fabless semiconductor industry). The influence of
corporate investors is likely to be particularly strong
during the early stage of life of a firm, because start-
ups tend to be more susceptible and malleable to the
demands of external investors at this point. Corpo-
rate investors can also influence the startups’ strate-
gic orientation to develop internal structures, routines,
practices, and other activities that are more conducive
to innovation. Because a firm’s early strategic choices
often shape its subsequent strategic choices by influ-
encing organizational structures, resource allocation,
and value systems (Gersick 1991), the organizational
routines geared for innovation in a startup’s early
phase are likely to persist and create path dependen-
cies for subsequent development (Beckman and Burton
2008, Boeker 1989).

However, the advantages of early CVC funding on
startup innovation may come at a cost. Innovation re-
quires the recombination of different knowledge com-
ponents in newways, and its outcome is very uncertain
ex ante (Fleming 2001, Schumpeter 1934). Its commer-
cial value is often not realized immediately. Although
innovation may lead to a long-term boost in a startup’s
profitability by enabling it to differentiate its products
from others, an excessive focus on innovation can be
detrimental to its short-term profitability (Hyytinen
et al. 2015). Moreover, managers often make subopti-
mal decisions due to their bounded rationality in cal-
culating the return on investment for various corporate
activities (Cyert and March 1963). The risky nature of
innovation can be particularly devastating for startups
as they lack the legitimacy and slack resources that can
help them continue their operation if their innovation
efforts fail. As a result, startups with a strong focus
on innovation-driven activities resulting from form-
ing early relationship with corporate investors may not
achieve success in other areas

We examine this proposition empirically by testing
the effect of early CVC funding on the likelihood of a
startup’s goingpublic. Initial public offerings (IPOs) are
typically considered the most successful exit outcome
for startups. Acquisitions are also viewed as another
significant outcome for startups (e.g., Graebner and
Eisenhardt 2004,Waguespack andFleming 2009). Thus,
we consider acquisition as an alternative exit outcome
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of startups as well as IPOs in our empirical analy-
sis. However, we focus on IPOs and their relationship
with early CVC funding because corporate investors
and entrepreneurs tend to show divergent interests
on this particular exit mode. Entrepreneurs typically
prefer IPOs as the most desirable exit choice for two
reasons. First, financial returns tend to be the great-
est with an IPO exit. For instance, investors realized
an average return of 95% through an IPO exit as
opposed to 40% through an acquisition exit (Gompers
and Lerner 2004). Second, entrepreneurs can retain
control over their firms through an IPO exit, whereas
they would give up most of their control rights when
they are acquired by another firm. In contrast, corpo-
rate investors are likely to find an IPO exit less at-
tractive. Corporate investors seek to benefit strategi-
cally through technology spillovers from their portfolio
firms, but a portfolio firm that has gone public offers
fewer such benefits because they are now required to
disclose information about their technology to the pub-
lic market. Corporate investors are also likely to lose
control over the direction of the startup’s technological
development, because their influence is undermined
by the incoming public investors. Given the scrutiny of
financial investors, it is likely that public firms aremore
concerned about their financial performance rather
than their pure innovation rate. Indeed, recent stud-
ies show that IPOs generally have a negative effect on
innovation outputs (Aggarwal andHsu 2014, Bernstein
2015). In sum, the strategic value of a portfolio firm is
likely to decrease when the startup goes public. This
lack of a strong incentive for corporate investors to take
their portfolio ventures public is more likely to beman-
ifested if they formed an investment relationship with
the startups early on. Such startups are more likely
to develop a stronger orientation toward innovation-
related activities, possibly at the expense of other activ-
ities needed for balanced growth. At the same time,
startups are likely to be ill-prepared by their corporate
investors to go public due to their desire to keep their
investees private. We thus expect that early CVC fund-
ing will have a negative effect on the likelihood of a
startup’s going public.
We also examine how entrepreneurs’ prior firm-

founding experience plays a role in considering the ef-
fect of early CVC on the likelihood of an IPO. Entrepre-
neurs with prior founding experience possess a unique
set of skills and experiential knowledge pertaining
to actually starting and running a new organization
under substantial uncertainty (Baron and Ensley 2006,
Brüderl et al. 1992). They also have experience deal-
ing with external entities. In contrast, novice entrepre-
neurs lack such detailed knowledge and skills needed
to deal with the intricacies of running their fledgling
organizations. For example, novice entrepreneurs may
tend to focus more on novel ideas than feasible ideas

for new products and services or their ability to gen-
erate cash flow (Baron and Ensley 2006). They are also
less likely to be aware of the ramifications of over-
investing in a particular activity such as innovation.
Moreover, the tendency of corporate investors to pre-
fer keeping their portfolio firms private is more likely
to be realized when working with inexperienced entre-
preneurs who are less capable of defending their own
interests regarding the exit mode. We thus expect that
the negative influence of early CVC funding on the
likelihood of an IPO for startups is particularly pro-
nounced when the venture management team lacks
prior entrepreneurial experience.

3. Data and Measurement
3.1. Data
We gathered a sample of 501 startups in the informa-
tion and communications technology (ICT) sector in
the United States between 1990 and 2006. To be in-
cluded in our sample, the startups had to have been
founded between 1990 and 2002, and received at least
one round of VC financing between 1990 and 2006. We
continued collecting data for all of the firms through
2006, the end of our study period. The ICT sector pro-
vides an appropriate setting, because there were sig-
nificant CVC investment activities during the sample
period in the U.S. economy (Dushnitsky and Lenox
2005a, Gaba and Meyer 2008). Firms in this sector also
show a strong propensity for filing patents (Cohen et al.
2000, Hall et al. 2001), which we used to measure inno-
vation rate. Specifically, we sampled startups in the fol-
lowing industry subsectors: computer hardware (SIC
code 357); communication equipment (SIC code 366);
electronics components (SIC code 367); and telecom-
munication (SIC codes 481–484, 499). Of the 501 start-
ups, 28 startups were eventually dropped due to miss-
ing values in some of the variables in ourmodels. Thus,
our final sample consists of 473 startups.

A primary source of data was VentureXpert from
Thompson One, which provides detailed information
about startups, their investors, and funding rounds
including investment dates. We collected patent data
from the U.S. Patent and Trademark Office (USPTO)
and patent citation data from the National Bureau
of Economic Research’s (NBER) patent database (Hall
et al. 2001). We also collected data on founders’ prior
employment experience through an online search pro-
cess using multiple sources including company web-
sites, Businessweek’s executive profiles and biography
database, and professional networking websites such
as LinkedIn. We used the COMPUSTAT and Securities
Data Corporation (SDC) Platinum Alliances databases
to collect data for various control variables.
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Table 1. Descriptive Statistics

(a) Definitions of variables and summary statistics

Variables Definitions Mean S.D. Min Max

1 Count of patents Count of patents for each startup i at year t (based on application
year of patents that were subsequently granted)

1.26 3.55 0 72

2 IPO 1 if a startup went public; 0 otherwise 0.02 0.12 0 1
3 Early CVC 1 if a startup received funding from at least one corporate investor

within the first three-year period since the firm was founded
0.22 0.41 0 1

4 Novice entrepreneurs 1 if none of the founder(s) of a startup had company founding
experience prior to founding the focal venture

0.67 0.47 0 1

5 CVC indicator 1 from the observation year that a startup received CVC and
thereafter; 0 otherwise

0.30 0.46 0 1

6 Alliance 1 from the year that the alliance occurred, assumed to be influential
for the next three years; 0 otherwise

0.06 0.24 0 1

7 Cumulative no. of patents The number of forward citations that a startup’s patents received
that were granted within the last five years including a focal year
using a five-year window

4.41 10.56 0 145

8 Funding round Funding round of a startup in a given year 2.70 2.01 0 14
9 Total investment amount

(Ln)
Cumulative amount invested until t − 1 1.10 3.35 −4.61 6.46

10 Total no. of investors Total number of unique investors for each round 3.94 3.49 0 26
11 VC reputation (Ln) Total number of portfolio ventures taken public prior to a given

year t in the lead VC’s portfolio
1.11 3.54 −4.61 5.63

12 Prior industry experience 1 if any of the founding teams had any work experience in the ICT
sector prior to founding the focal startup, and 0 otherwise

0.73 0.45 0 1

13 No. of IPO firms Total number of startups that went public in a given year 218.35 162.38 63 676
14 CVC availability Number of startups that received CVC within a subsector in the ICT

industry in which a focal startup operates during the first three
years since the startup was founded

119.01 88.39 15 272

15 Alliance in the first three
years

1 if a startup had an alliance in the first three years since it was
founded

0.08 0.26 0 1

16 Patents in the first three
years (Ln)

Total number of patents that a startup was granted in the first three
years since it was founded

−1.23 2.89 −4.61 4.52

17 Investment received in the
first three years (Ln)

Cumulative amount invested during the first three years since the
startup was founded

0.62 3.32 −4.61 6.46

(b) Number of startups for each category

CVC No CVC Total

IPO 19 33 52
No IPO 173 248 421
Total 192 281 473

Early CVC Late CVC IVC only Total

IPO 14 5 33 52
No IPO 111 62 248 421
Total 125 67 281 473

3.2. Measurements
Our goal is to assess the influence of CVC funding in
a startup’s early life on its innovation rate and the like-
lihood of an IPO. In this section, we describe how we
measure innovation rate, IPOs, and other control vari-
ables included in our model specifications. Table 1(a)
shows the definitions of all variables.
3.2.1. Outcome Variables. We examined two types of
startup outcomes. For innovation rate, we measured
Patents as a count of patents (applied and subsequently
granted) for each startup i at year t. We also measured
IPOs as a binary variable that took a value of 1 if a

startup went public during the study period, and 0
otherwise. Both investors and entrepreneurs generally
view an IPO as the most successful financial outcome
and numerous prior studies use the event of an IPO to
measure a venture’s success (e.g., Gompers and Lerner
2004, Shane and Stuart 2002, Stuart et al. 1999).
3.2.2. Predictor Variables. We coded Early CVCwith a
value of 1 if a startup received funding from at least
one corporate investorwithin the first three-year period
since it was founded. Consistent with prior research,
we excluded diversified banks and insurance compa-
nies as CVC investors, because they appeared to have
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no strategic motivation for acquiring external technol-
ogy, and the resources they provided were not directly
related to the technology commercialization of start-
ups (Dushnitsky and Lenox 2005a, Dushnitsky and
Shaver 2009).
We coded Novice entrepreneur with 1 if none of the

founder(s) of a startup had company founding experi-
ence prior to founding the focal venture. We gathered
data on the founders’ prior entrepreneurial experience
througha rigorousonline searchprocessusingmultiple
sources including company websites, Businessweek’s
executive profiles and biography database, and pro-
fessional networking websites such as LinkedIn. Prior
research has employed a similar approach to collect
entrepreneurs’ career history data (e.g., Winston-Smith
and Shah 2013). When there were multiple founders,
we collected career history data for all of them.
3.2.3. Other Covariates. Prior research has shown a
whole host of factors that might also be relevant in
determining a startup’s innovation rate and exit out-
come. We therefore included those variables in our
models.Most importantly, to examine the effect of early
CVC funding on innovation rate and exit outcome, one
needs to tease out the effect of the startup’s contem-
poraneous external investor syndicate (Beckman and
Burton 2008). In other words, one needs to show that
early CVC funding would have an independent effect
on innovation rate and the likelihood of an IPO over
and above the effect of CVC funding in general. For
instance, for startups that received CVC funding three
years after their founding, we need to account for the
effect of “late CVC funding.” Therefore, we included
CVC indicator for whether a startup received CVC fund-
ing. This binary indicator is coded as 1 from the obser-
vation year that a startup received CVC funding and
thereafter. Because all of our sample startups received
at least one round of IVC or CVC funding (with the
two variables Early CVC and CVC indicator included in
the model), our reference category is the startups that
were backed solely by IVC funding.
We included Alliance because collaboration with ex-

ternal partners benefits innovation and provides en-
dorsement benefits for successful firm performance
(Baum and Silverman 2004, Hsu 2006, Stuart et al.
1999). Using the SDC database, we examined whether
the startups had any alliances in a given year t.
Although the data on the formation of alliances tend
to be easily available and accurate, the data on the dis-
solution of the relationships are rarely available. Given
the specific and short-term nature of alliances in gen-
eral, we assume that alliance would be influential for
three years from the year that the relationships were
formed (Ahuja 2000).
We included a startup’s Total investment amount

by measuring the cumulative amount invested until
t − 1 (Aggarwal and Hsu 2014, Alvarez-Garrido and

Dushnitsky 2016). Because total investment amount
measure was highly skewed, we used a log transfor-
mation. We also included Funding round to account for
the growth of the venture. Another factor is Total no.
of investors, measured by the total number of unique
investors for each round (Pahnke et al. 2015b). To
account for the human capital of the entrepreneurs, we
included Prior industry experience. We coded it as 1 if
any of the founding teams had any work experience
in the ICT sector prior to founding the focal startup,
and 0 otherwise based on their biographic information.
We included a startup’s location using three indicator
variables, California (63% of our sample), Massachusetts
(7% of our sample), and Texas (7% of our sample), with
others as a reference category.We included binary indi-
cator variables for each ICT subsector based on the
three-digit SIC code.

To estimate the likelihood of an IPO exit, we included
VC reputation to account for a startup’s lead VC’s rep-
utation. We took several steps to create this measure.
Specifically, we designated a startup’s lead IVC for each
year to be the first IVC investor who invested in the first
round with the largest amount of investment. Then,
we examined their investment portfolio to see the exit
outcomes of the startup investees. Finally, for a given
year t, we counted the total number of portfolio ven-
tures taken public prior to t. We also included No.
of IPOs to account for the macro-environmental fac-
tors for the year. Using data obtained from Ritter’s
database,1 we created this variable by counting the
total number of startups that went public in a given
year. For innovation performance, we included Cumu-
lative no. of patents to account for the technological capa-
bility of the startups.Wemeasured this factor by count-
ing the number of forward citations that a startup’s
patents grantedwithin the last five years, including the
focal year, received using a five-year window (Jaffe and
Trajtenberg 2002, Trajtenberg 1990). We also used year
fixed-effects in all of the models for innovation rate to
account for the influence of macro environments dur-
ing our study period.

4. Results
Of the 473 startups, 192 (41%) received CVC fund-
ing. Of those that received CVC funding, 125 (65%)
received the funding within the first three years since
the founding of the firm. Three hundred and sixty-five
startups had at least one patent on record, whereas
313 startups were founded by entrepreneurs who did
not have any firm-founding experience prior to found-
ing the focal startups. On average, our sample startups
received approximately four rounds of funding from
6.2 investors. The startups were on average 4.7 years
old when they received their last round of funding. As
for the exit outcomes, of the 473 startups, 52 (11%)went
public. Fourteen out of 125 startups (11%) that received
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Table 2. Correlation Table

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 Count of patents
2 IPO 0.05
3 Early CVC 0.04 0.02
4 Novice entrepreneurs −0.11 0.02 0.01
5 CVC indicator 0.05 0.01 0.81 0.03
6 Alliance 0.07 0.07 0.01 −0.03 0.06
7 Cumulative no. of patents 0.50 0.07 0.07 −0.12 0.11 0.14
8 Funding round 0.04 0.06 0.22 −0.02 0.30 0.11 0.18
9 Total investment amount (Ln) 0.04 0.06 0.27 −0.02 0.33 0.08 0.18 0.65
10 Total no. of investors 0.03 0.03 0.33 0.02 0.37 0.04 0.07 0.45 0.51
11 VC reputation (Ln) 0.05 0.03 0.17 0.01 0.19 0.08 0.06 0.36 0.40 0.34
12 Prior industry experience 0.07 −0.04 −0.01 −0.36 0 0.04 0.09 0.03 0.04 0 0.03
13 No. of IPO firms −0.02 0.11 −0.15 0.06 −0.19 0.05 −0.13 −0.23 −0.40 −0.19 −0.13 −0.08
14 CVC availability 0.06 −0.08 0.15 −0.09 0.07 −0.03 0.04 0.03 0.15 0.13 0.13 0.15 −0.42
15 Alliance in the first three years 0.02 0 0.01 −0.01 −0.02 0.38 0.04 0.03 0.07 0.05 0.08 0.04 0.05 −0.08
16 Patents in the first three years (Ln) 0.29 0 0.09 −0.14 0.02 0.09 0.36 0.14 0.18 0.18 0.08 0.14 −0.11 0.20 0.13
17 Investment received in the 0.04 −0.01 0.31 −0.05 0.22 0.03 0.04 0.42 0.56 0.46 0.40 0.08 −0.20 0.38 0.08 0.30

first three years (Ln)

Note. N � 3,540.

CVC funding within three years since the founding
of the firms went public, whereas five out of 67 start-
ups (7%) that received CVC funding later in their lives
went public. Finally, 33 of 281 startups (12%) that were
backed solely by IVC funding went public. Tables 1
and 2 present the descriptive statistics and bivariate
correlations, respectively.

4.1. Innovation Rate
We first examine the effect of receiving early CVC
funding on the rate of innovation in a startup, mea-
sured by a yearly count of patents. We recognize that a
startup’s resource needs and environmental conditions
may influence whether the startup seeks CVC funding
early.We thus employed empirical strategies to address
the selection effect by estimating a nonlinear struc-
tural model (Alvarez-Garrido and Dushnitsky 2016,
Cameron and Trivedi 2009, Terza 1998, Wooldridge
2002).

Specifically, the conditional mean of yi is

E[yi | xi , di , εi]� exp(xiβ+ εi),

where the dependent variable yi is the number of
patents for which startup i applied (and were sub-
sequently granted) for a given year t; xi denotes the
explanatory variables except for the endogenous re-
gressor. Specifically, the vector xi in our model con-
sists of the following variables: CVC indicator, alliance,
total number of investors for each funding round,
cumulative number of patents, funding rounds, total
investment amount raised until t − 1, novice entrepre-
neurs, entrepreneurs’ prior work experience in the ICT
industry, indicator variables for three major states (CA,
MA, TX), indicators for subsector of the ICT industry,
and year indicators. The variable di is an endogenous

dichotomous variable, which in our context indicates
whether a startup received early CVC funding. Given
that unobservable factors related to a startup’s innova-
tion rate might be correlated with a startup receiving
early CVC funding, di in this case, we model the selec-
tion effect of a startup receiving early CVC funding
using the following equation:

di � ziα+ vi ,

where vi is the random error term and zi includes
the following variables: alliance in the first three years,
number of patents in the first three years, total in-
vestment amount raised in the first three years, entre-
preneurs’ prior firm founding experience, prior work
experience in the ICT industry, location indicators,
industry indicators, and year indicators. Moreover, zi
includes an instrument variable,CVCavailability, denot-
ing the number of startups within the subsector of the
ICT industry in which a focal startup operates that
received CVC funding during the first three years since
its founding.2 This instrument reasonably meets the
exclusion restriction, because the aggregateCVC invest-
ment supply at the industry level is unlikely to influence
the outcomes of individual startups such as innovation
rate or exit strategy (Alvarez-Garrido and Dushnitsky
2016, Guo et al. 2015, Park and Steensma 2013).

Tables 3 and 4 provide the nonlinear two-stage
model results. Table 3 shows the first-stage probit esti-
mates predictingwhether a startup receives CVC fund-
ing early during the three-year period after the firm’s
founding. From this first-stage model, we computed
residuals, which were then included as an additional
regressor in the second stage negative binomial models
(Table 4).
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Table 3. Propensity to Receive Early CVC Funding (Probit
Model)

Model 1

CVC availability 0.0004
(0.00)

Early alliance −0.18
(0.24)

Patents in the first three years 0.01
(0.03)

Investment amount raised in the first three years 0.15∗∗
(0.03)

Novice entrepreneurs 0.12
(0.15)

Prior industry experience −0.11
(0.16)

Location indicators Yes
Industry indicators Yes
Year indicators Yes
Observations 3,481
Loglikelihood −1,560.18

Note. Robust standard errors clustered by startups in parentheses.
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05.

Table 4. Estimates for Number of Patents (Negative
Binomial Model)

Model 1 Model 2

Early CVC 1.87∗∗
(0.68)

CVC indicator −0.13 −0.25
(0.19) (0.20)

Alliance 0.21 0.26
(0.19) (0.18)

Total number of investors 0.03 0.02
(0.02) (0.02)

Cumulative number of patents 0.08∗∗ 0.08∗∗
(0.01) (0.01)

Funding round −0.03 −0.04
(0.04) (0.04)

Total investment amount 0.02 −0.01
(0.02) (0.02)

Novice entrepreneurs −0.28∗ −0.35∗∗
(0.12) (0.12)

Prior industry experience 0.29∗ 0.32∗
(0.13) (0.13)

First stage residual 0.03 −0.68∗
(0.08) (0.29)

Location indicators Yes Yes
Industry indicators Yes Yes
Year indicators Yes Yes
Observations 3,421 3,421
Loglikelihood −4,175.81 −4,165.05
AIC 8,409.63 8,390.10

Note. Robust standard errors clustered by startups in parentheses.
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05.

The results from Model 1 in Table 4 show that start-
ups managed by entrepreneurs with prior working
experience in the ICT sectors are likely to experience

higher innovation rates, whereas those managed by
novice entrepreneurs are likely to experience lower
innovation rates. Startups that have been histori-
cally more technologically capable (measured by the
cumulative number of patents) are also likely to show
greater innovation performance. In Model 2, we add
the early CVC variable. We find that the coefficient for
the early CVC funding in Model 2 is positive and sig-
nificant (β � 1.87, p < 0.01), suggesting that receiving
early CVC funding in the first three years since being
founded has a positive effect on innovation perfor-
mance. Using a statistical simulation technique (King
et al. 2000, Zelner 2009), we calculated the expected
number of patents depending on whether the start-
ups received early CVC funding. All of the simulation
results are based on 10,000 draws. Assuming all other
variables are held at their means, receiving early CVC
funding significantly increases the expected number of
patents by 2.7. We computed the predicted number of
patents for three different scenarios.

As shown in Figure 1, while holding all of the other
variables at their means, (1) when startups received
early CVC funding in the first three years of founding,
the predicted number of patents was 3.18; (2) when
startups received late CVC funding, the predicted
number of patents was 0.42; and (3) when startups
received no CVC funding (i.e., were funded solely by
IVC), the predicted number of patents was 0.53. Inter-
estingly, startups that were backed solely by IVCs had
more expected patents than those that received CVC
funding late in their lives.

These results suggest that receiving early CVC fund-
ing in the first three years contributes to the innova-
tion rate. To investigate the timing effect further, we
created a series of dichotomous variables to indicate
at what age a startup received CVC funding and ex-
amined their effects. Sample startups in our data set
received CVC funding at various stages of their lives,
ranging from the first year after CVC funding up to
the tenth year, depending on the timing of the invest-
ment. Because there were relatively few observations

Figure 1. (Color online) Expected Number of Patents
(Model 2 in Table 4)

0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Early CVC Late CVC IVC only

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
s.

or
g 

by
 [

21
6.

73
.2

16
.2

13
] 

on
 1

4 
Ju

ly
 2

02
6,

 a
t 0

7:
26

 . 
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y,

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

 



Kim and Park: Two Faces of Early Corporate Venture Capital Funding
Strategy Science, 2017, vol. 2, no. 3, pp. 161–175, ©2017 INFORMS 169

Table 5. Number of Patents with Varying Time Indicators
(Negative Binomial Model)

Model 1

CVC in the 1st year 1.30∗∗
(0.25)

CVC in the 2nd year 0.56∗
(0.24)

CVC in the 3rd year 0.71∗∗
(0.23)

CVC in the 4th year −0.14
(0.23)

CVC in the 5th year 0.11
(0.31)

CVC in the 6th year −0.10
(0.22)

CVC in the 7th year 0.46
(0.30)

CVC in the 8th year and beyond 0.18
(0.19)

Alliance 0.22
(0.18)

Total no. of investors 0.02
(0.02)

Cumulative no. of patents 0.01
(0.02)

Funding round 0.08∗∗
(0.01)

Total investment amount −0.03
(0.04)

Novice entrepreneurs −0.33∗∗
(0.11)

Prior industry experience 0.29∗
(0.13)

First stage residual −0.36∗∗
(0.09)

Location indicators Yes
Industry indicators Yes
Year indicators Yes
Observation 3,421
Loglikelihood −4,154.20
AIC 8,380.40

Note. Robust standard errors clustered by startups in parentheses.
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05.

for those that received CVC funding in the ninth and
tenth years, we included eight indicators ranging from
CVC in the first year to CVC in the eighth year and beyond.

The results shown in Table 5 suggest that early CVC
funding in the first three years generally has a signifi-
cant, positive effect on the innovation rate. CVC fund-
ing in later years has little effect on that rate. Figure 2
shows the pattern of the coefficients of the timing indi-
cators from Table 5. These results are consistent with
what we reported earlier when we divided the start-
ups into two groups, with one group receiving CVC
funding in the first three years and the other group
receiving CVC funding afterwards.

Figure 2. (Color online) The Timing Effect of Early CVC
Funding (Table 5)

1.5
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0.5
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�
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Year of receiving CVC investment since
the founding of the firm

Note. The vertical lines denote 95% confidence intervals.

We also used different time thresholds to indicate
early CVC funding. In an untabulated analysis, the
coefficient for early CVC funding was statistically sig-
nificant at the 5% level when we use a two-year thresh-
old. However, the coefficient becomes insignificant
when we use a threshold extending four years and
beyond. It appears that the positive effect of CVC fund-
ing is strongest when a startup receives such an invest-
ment in the first three years of its life.

4.2. The Likelihood of an IPO
We now examine the effect of early CVC funding on a
startup’s likelihood of going public. Again, we used an
empirical strategy to address the potential endogene-
ity that some ventures may self-select to receive early
CVC funding. Unlike innovation rate, our dependent
variable in this case is binary. We therefore estimate
a bivariate probit model. This model is appropriate
for making causal inferences when both the depen-
dent variable and an endogenous explanatory variable
are dichotomous (Greene 2003, Wooldridge 2002). The
bivariate probit model consists of two seemingly unre-
lated equations:

y1 � y2β1 + xβ2 + ε1

y2 � zβ3 + ε2

where y1 is the dependent variable (i.e., an IPO),
whereas y2 is the endogenous explanatory variable
(i.e., early CVC funding); x denotes covariates for the
treatment equation, and z denotes explanatory vari-
ables as well as the instrumental variable (availability
of CVC funding) for the selection equation.

Tables 6 and 7 present the results of the bivariate pro-
bit model predicting the likelihood of receiving early
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Table 6. Propensity to Receive Early CVC Funding
(Bivariate Probit Model)

Model 1

CVC availability 0.001
(0.001)

Early alliance −0.15
(0.23)

Patents in the first three years 0.01
(0.02)

Investment received in the first three years 0.15∗∗
(0.03)

Novice entrepreneurs 0.13
(0.15)

Prior industry experience −0.11
(0.16)

Industry indicators Yes
Location indicators Yes
Observations 3,540

Notes. The results are from the first-stage selection in Model 3 of
Table 7. Robust standard errors clustered by startups in parentheses.
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05.

CVC funding (i.e., selection equation) and the likeli-
hood of going public (i.e., treatment equation). Table 6
shows the results of the selection equation estimating
the propensity for startups to receive early CVC fund-
ing from Model 3 in Table 7. Model 1 in Table 7 is
a baseline model. In Model 2, we introduce the main
effect of Early CVC. In Model 3, we add the interac-
tion term Early CVC × Novice entrepreneurs to exam-
ine whether entrepreneurs’ prior founding experiences
enhance the effect of early CVC funding.
In Model 3 in Table 7, we found a negative and sig-

nificant effect of early CVC funding on the likelihood
of an IPO for startups (β � −1.07, p < 0.01). Simulation
results (10,000 draws) show that the relative risk ratio
of an IPO for startups receiving early CVC relative to
those who did not is 0.37, suggesting that startups that
received early CVC are 63% less likely to go public,
compared with those that did not. We also computed
the average predicted probabilities of going public for
three different groups of startups using the results of
Model 3 in Table 7. As shown in Figure 3, when all
other variables are held at their means, startups that
had early CVC funding have an average 0.046 likeli-
hood of going public. That number is 0.05 for start-
ups that received CVC funding later in their lives. For
startups that were backed solely by IVCs, that number
is 0.051.3
More interestingly, we find that the negative effect

of receiving CVC funding early is stronger for start-
ups led by novice entrepreneurs. The coefficient on
the interaction term, Early CVC ×Novice entrepreneurs,
in Model 3 of Table 7 is negative and significant (β �
−0.70, p < 0.05). Simulation results show that the rel-
ative risk ratio of an IPO for novice entrepreneurs

Figure 3. (Color online) Average Predicted Probabilities of
an IPO (Model 3 in Table 7)
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relative to experienced entrepreneurs is 0.72, suggest-
ing that when receiving early CVC funding, startups
founded by novice entrepreneurs are 28% less likely to
go public than startups created by experienced entre-
preneurs. We also computed the average predicted
probabilities of going public for the three different
groups of startups depending on whether they were
run by novice entrepreneurs, while holding all other
variables at their means. As demonstrated in Figure 4,
on average, novice entrepreneurs that received early
CVC funding are the least likely to go public.

Although we focus on IPOs as an important exit out-
come of startups, some previous research views acqui-
sition as another significant outcome for such firms
(e.g., Graebner and Eisenhardt 2004, Waguespack and
Fleming 2009). In our data, of the 473 startups, 52 went
public and 156 were acquired during the study time.
Thus, we ran a model using an alternative measure in
which acquisition exits as well as IPOs were coded as a
measure of exit events. The results with this alternative
measure (Model 4 of Table 7) are qualitatively similar
to our main results.4
Moreover, one might view acquisition as a compet-

ing event that impedes an IPO event. Thus, we ran a

Figure 4. (Color online) Average Predicted Probabilities of
an IPO: Novice vs. Experienced Entrepreneurs
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Table 7. Likelihood of an IPO for Startups

Model 1 Model 2 Model 3 Model 4 Model 5

DV: IPO or DV: IPO, competing
DV: IPO DV: IPO DV: IPO Acquisition risk event (Acquisition)

Biprobit Biprobit Biprobit Biprobit Competing risk model

Early CVC −0.91∗∗ −1.07∗∗ −0.65∗ −4.19∗∗
(0.26) (0.36) (0.27) (1.27)

Novice entrepreneurs 0.21 0.17 0.16 0.26
(0.14) (0.16) (0.08) (0.41)

Early CVC×Novice entrepreneurs −0.70∗ −0.53∗ −3.41∗∗
(0.29) (0.25) (1.10)

CVC indicator −0.57 −0.23 −0.23 0.20∗ −0.40
(0.33) (0.18) (0.18) (0.09) (0.49)

Alliance 0.39∗ 0.30 0.30 0.15 0.67
(0.18) (0.16) (0.16) (0.13) (0.43)

Cumulative number of patents 0.00 0.00∗ 0.00∗ 0.00 0.00∗
(0.00) (0.00) (0.00) (0.00) (0.00)

Funding round 0.02 0.02 0.01 0.03 0.12
(0.04) (0.03) (0.03) (0.02) (0.08)

Total investment amount 0.18∗∗ 0.18∗∗ 0.17∗∗ 0.13∗∗ 0.45∗∗
(0.05) (0.04) (0.04) (0.02) (0.14)

Total no. of investors −0.00 0.01 0.01 −0.00 −0.02
(0.02) (0.02) (0.02) (0.01) (0.05)

VC reputation −0.01 −0.01 −0.01 −0.01 −0.02
(0.02) (0.02) (0.02) (0.01) (0.05)

Prior industry experience −0.33∗∗ −0.22 −0.22 −0.07 −0.67∗
(0.13) (0.14) (0.14) (0.07) (0.33)

No. of IPO firms 0.00∗∗ 0.00∗∗ 0.00∗∗ 0.00∗∗ 0.01∗∗
(0.00) (0.00) (0.00) (0.00) (0.00)

First stage residual — — — — 1.78∗∗
— — — — (0.36)

Location indicators Yes Yes Yes Yes Yes
Industry indicators Yes Yes Yes Yes Yes
Loglikelihood −1,805.39 −1,800.62 −1,800.40 −2,295.46 −253.43
Observations 3,540 3,540 3,540 3,481 3,481.00

Note. Robust standard errors clustered by startups in parentheses.
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05.

competing risks regression model in the event his-
tory analysis (Fine and Gray 1999). The competing risk
refers to the chance that we will observe an alterna-
tive event (i.e., acquisition in our context) instead of
the event of interest (i.e., an IPO in our context). It is
important to note that a competing event is not to be
confused with the conventional right-censoring obser-
vations that occur due to loss in follow-ups after the
study period (Cameron and Trivedi 2009). We still con-
sider startups lost to follow-ups after our study period
as being at risk of going public. In contrast, acquisition
is a qualitatively different condition that prevents an
IPO event from occurring altogether. Competing risk
models in event history analysis accommodate both
competing risk and right censoring. The results from
this analysis are presented in Model 5 in Table 7. To
address the endogeneity that startups may self-select
to receive early CVC funding, we include the first-stage

residuals as an additional control, as we did when run-
ning the negative binomial models for innovation rate.
The results from this analysis are consistent with other
analyses based on the biprobit specifications. The coef-
ficient on Early CVC is negative (β � −4.19, p < 0.01),
and the coefficient on the interaction Early CVC×Novice
entrepreneurs is also negative (β �−3.41, p < 0.01).

5. Discussion and Conclusion
This study explores the influence of early CVC fund-
ing on startup outcomes in terms of its innovation rate
and exit mode. Although there has been research on
the effect of CVC funding in general, little attention
has been given to the timing of CVC funding and its
implications for various organizational outcomes from
a startup perspective. However, receiving CVC fund-
ing, particularly when a startup is in its early stage,
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offers both advantages and disadvantages. Our find-
ings based on the analysis of 473 startups in the ICT
sector provide strong support for this notion. We find
that receiving CVC funding in the first three years since
a firm was founded increases the startup’s innovation
rate but reduces its likelihood of going public. The
negative effect of early CVC funding on the likelihood
of going public is more pronounced when a startup
is managed by novice entrepreneurs. Our results are
robust to different model specifications.
This study makes several important contributions

to multiple research streams. First, our findings con-
tribute to the CVC literature by offering a more nu-
anced understanding of how CVC funding influences
a startup’s innovation rate. Several studies have ex-
amined the effect of CVC funding on startup inno-
vation, but the results are ambiguous (e.g., Alvarez-
Garrido andDushnitsky 2016, Pahnke et al. 2015a, Park
and Steensma 2013). Although the use of different the-
oretical reasoning and research contexts in their stud-
ies may explain the mixed results, our findings sug-
gest that the timing of CVC funding is one potential
explanation to reconcile the inconsistent findings. In
our analysis, controlling for a firm’s selection, receiv-
ing early CVC funding is associated with more innova-
tion in a startup, whereas late CVC funding has little
effect. The pattern shown in Table 5 and Figure 2 is
particularly illustrative. Receiving CVC funding dur-
ing the first three years since the firm was founded
has significant, positive effects, whereas CVC funding
from the fourth year onward has virtually no effect.
These results suggest that despite the incentives and
capabilities of corporate investors to promote startup
innovation, when startups receive CVC funding rel-
atively late, its actual influence tends to be minimal.
By the time corporate investors join a startup’s invest-
ment syndicate, mature startups that have already
been guided by other IVC investors are likely to focus
on obtaining financial returns on their investment as
quickly as possible. Thus, those startups are less likely
to emphasize innovation than their counterparts that
received CVC funding in their early stages. Moreover,
mature startups tend to have already developed orga-
nizational structures and routines with the help of IVC
investors before receiving CVC funding. Once organi-
zations have their structures put in place, they tend to
be less flexible (Gersick 1991). Therefore, the role of
corporate investors in enhancing the innovation rate of
startups by influencing strategic orientations is likely
to be relatively small. Previous studies examining the
general effect of CVC funding by aggregating with-
out properly accounting for the specific timing of the
investment may have washed out the pattern and pro-
duced inconsistent results.

More broadly, our paper contributes to the long-
standing discussion of the rate and direction of inno-
vative activity (Lerner and Stern 2012, Nelson 1962).

Extant research has investigated how to allocate con-
trol rights among different participants with differ-
ent incentives and resources in innovation-oriented
activities (e.g., Aghion and Tirole 1994, Lerner and
Merges 1998). However, high levels of uncertainty
around innovation-oriented activities make it difficult
to assign optimal contracts to various constituents ex
ante. In addition, there are also high levels of hetero-
geneity in terms of the types and timing of investments
by external investors in entrepreneurial firms. Recent
research has considered the incentives and capabili-
ties of each type of investor and their implications for
innovation rates (e.g., Alvarez-Garrido andDushnitsky
2016, Pahnke et al. 2015a, Park and Steensma 2013).
Specifically, corporate investors have received partic-
ular attention due to their possession of complemen-
tary assets and incentives to accelerate the innovative
activities of startups (Alvarez-Garrido and Dushnitsky
2016, Chemmanur et al. 2014, Park and Steensma
2013). However, empirical evidence about the effect of
CVC funding on a startup’s innovation rate has been
inconsistent and the underlying mechanism remains
unclear. Although some studies have shown a posi-
tive effect of CVC funding on startup innovation rates
(Alvarez-Garrido and Dushnitsky 2016, Chemmanur
et al. 2014, Park and Steensma 2013), others point out
that certain characteristics of established firms such
as dispersed authority, complex decision-making pro-
cesses, and internal conflicts may sometimes make it
difficult for the advantages of CVC funding to be fully
realized (Pahnke et al. 2015a). We complement this
research by examining how the strategic incentives of
corporate investors interact with the stage of life of a
startup when receiving CVC funding to influence the
venture’s strategic orientation and subsequent inno-
vation rate. In this regard, we respond to the call for
more research on how incentives matter for innova-
tion (Lerner and Stern 2012). Moreover, we find that
for startups there is a trade-off for receiving early CVC
funding. Despite its benefits for their innovation rate,
receiving early CVC funding appears to direct startups
to give excessive attention to innovation at the expense
of other activities. Consequently, startups may experi-
ence disadvantages later in terms of obtaining finan-
cial returns through an IPO. The disadvantage of early
CVC funding seems to be greater for novice entrepre-
neurs who lack the skills and know-how to handle
the unique challenges of running a new organization
including the difficulty of dealing with their relation-
ships with powerful external investors such as corpo-
rate investors.

In this regard, our study has practical implications
for entrepreneurs regarding whether and when to re-
ceive investment from corporate investors. The advan-
tages of receiving CVC funding on a startup’s inno-
vation rate may be too attractive to forgo, especially
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for entrepreneurs operating in technology-intensive
industries. However, our findings suggest that they
should also be aware of the consequences of early
CVC funding for other value-appropriating activities.
Novice entrepreneurs may find this caveat particularly
useful. On the other hand, experienced entrepreneurs
may be better able to take advantage of the CVC fund-
ing opportunity early on, because their prior founding
experiences help them withstand the pressures that
accompany the influx of such investment from outside
sources.
Our study also speaks to the literature on the im-

printing effect (Beckman andBurton 2008, Stinchcombe
1965). Prior research has established that the initial
state of a new organization has profound and long-
lasting effects on the subsequent development and out-
comes of the organization (e.g., Beckman and Burton
2008). Studies have examined a variety of factors such
as the background of the founders, their education,
and the composition of the founding team as impor-
tant sources of imprinting (e.g., Beckman 2006, Brüderl
et al. 1992, Geroski et al. 2010, Pennings et al. 1998). Ex-
ternal conditions at the time of the startups’ founding
(Dobrev and Gotsopoulos 2010, Swaminathan 1996) as
well as the network position of the founders (McEvily
et al. 2012) affect the survival chances or growth rate of
startups. However, there has been relatively little con-
sideration of a new organization’s early relationship
with external investors as a potential source of imprint-
ing, although external investors have been playing an
increasingly important role in recent decades in speed-
ingup thegrowthof those startups,particularly inhigh-
tech industries where a great deal of upfront capital is
often required inadvanceofprofits (KortumandLerner
2000). Our study reveals that CVC funding in the early
phaseof a startup is another significant imprinting force
that shapes the firm’s initial strategic orientation and
has important consequences for its later life. Further-
more, the literature often stresses prior experiences as
a source of imprinting, but our findings show that first-
time entrepreneurs without prior founding experiences
may be a “tabula rasa” or a clean slate for imprinting
(Levinthal andMyatt 1994, Simsek et al. 2015).
Our study is not without limitations that offer oppor-

tunities for future research. First, we restricted our
sample to high technology ventures in the ICT sec-
tor in the U.S. economy. This research design helps us
examine the effect of early CVC funding on startup out-
comes while controlling for unobserved heterogene-
ity in industries and different institutional systems.
However, future studies might try to generalize our
findings to other industry and national contexts. Sec-
ond, although we find a relationship between early
CVC funding and startup outcomes, we were unable to
directly observe the decision-making process of entre-
preneurs or the actual interactions betweenCVCs and a

startup. Future studies with rich qualitative data could
perhaps describe the mechanisms at play more pre-
cisely. Third, our study uses the quantity of subsequent
patents filed by startups to measure their innovation
rate. Future research could consider the quality and
types of innovation outputs. In particular, it would
be interesting to find out whether corporate investors
direct the attention of the startup to a particular type
of innovation related to their strategic agenda or com-
plementary products.

In sum, in light of the increasing heterogeneity
of funding sources available for startups, the type
of investor and timing of the investment are criti-
cal for improving our understanding of the growth
and outcomes of entrepreneurial firms. A startup’s
early relationships with corporate investors in a sensi-
tive period are particularly important because of their
potential to influence the startup’s strategic orientation,
which, in turn, has a profound effect on its innova-
tion rate and exit outcome. We hope this paper offers
insights to startups in technology-intensive industries
that are considering CVC funding to better exploit their
entrepreneurial opportunities.

Endnotes
1Available at http://bear.warrington.ufl.edu/ritter/ipodata.htm.
2An alternative measure for CVC availability is total investment
amount by CVC investors. Not surprisingly, the number of CVC-
backed startups and the total amount of funding that CVC investors
put into the startups are highly correlated (r � 0.91). Both measures
provide similar results.
3These probabilities may appear low at a first glance because they
indicate a startup’s likelihood of going public in a particular year
during the period.
4We caution that an acquisition outcome is qualitatively very dif-
ferent from an IPO outcome for startups and corporate investors
alike. For startups, an acquisition is typically a less preferred out-
come than an IPO because financial returns tend to be lower (Gom-
pers and Lerner 2004) and entrepreneurs typically lose control over
their startups once they are acquired. In contrast, corporate investors
have relatively little incentive to take their portfolio companies pub-
lic because a startup gone public provides fewer strategic benefits
to them. However, most corporate investors prefer not to acquire
their own portfolio firms either, because (a) they might over-pay for
the startups (Benson and Ziedonis 2009), and/or (b) they often have
difficulty justifying additional strategic value beyond access to tech-
nologies and partial control rights that comewith holding aminority
equity ownership.
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