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ABSTRACT ARTICLE HISTORY

In this study, we analyze the impact of strategic alliances on VC Received 10 August 2019
exits. We explicitly ask whether strategic alliances may serve as Accepted 20 August 2020
a certifying device for new potential investors and whether the KEYWORDS

role aII_iance_s play differs in IPO and_ M&As. Wg hypothesize thgt Strategic alliance; venture
strategic alliances serve as a certifying device particularly in capital; biotechnology; IPO;
instances with many uninformed buyers (IPOs) but not when M&A

there is a single buyer (M&As). To empirically test this hypothesis,

we draw on a sample of 663 US VC-backed biotechnology compa-

nies founded between 2004 and 2008. We explicitly control for

observed and unobserved heterogeneity in our cohort sample,

alleviate concerns relating to self-selection into alliance activity,

and assuage methodological concerns with respect to censoring.

Our findings suggest that alliances improve the probability of suc-

cessful exits for IPOs, but not for M&As. Moreover, we find a smaller

effect than prior studies do.

1 Introduction

Strategic alliances play an important role in the financing and growth of companies.
Strategic alliances are especially important for companies that lack resources. Alliances
can provide them with access to absent technology, equipment, or know-how. Not
surprisingly, the role of alliances is also gaining momentum and importance for compa-
nies that have raised venture capital (VC) and that are by definition in the very early stages
of organizational development (Lindsey 2008; Wang et al. 2012; Ozmel, Robinson, and
Stuart 2013). Because early-stage ventures usually require substantial amounts of capital,
strategic alliances present an important source of funding but may at the same time also
open avenues for leveraging complementary assets in accessing a new customer base.

While strategic alliances are ubiquitous for young and innovative companies, their role
in determining the growth trajectory of VC-financed ventures and importantly their role
for the exit channel for the participating VC firms are under-researched. We therefore
specifically investigate how strategic alliances affect exit outcomes of the venture finan-
cing process.
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We consider the context when VC firms themselves are about to exit the investment,
either through an initial public offering (IPO) or a merger/acquisition (M&A). Evidently, the
decision to exit an investment might raise eyebrows among potential buyers about the
underlying quality of the transaction they are about to enter (Cumming 2008; Alexander
and Cumming 2020). Not surprisingly, the absence of sufficient collateral and the high
asset-specific knowledge exacerbates the bilateral dependency of VC firms and potential
buyers. Certification through a third party is one way to mitigate the information asym-
metry between contracting parties. In this study, we therefore ask whether strategic
alliances may serve as a certifying device and whether their role differs based on the
type of exit (IPO vs. M&A).

Prior work has argued that strategic alliances can reduce information asymmetries
between the company and potential buyers, and thus positively affect the chances for
a successful exit (see, e.g., Lindsey 2008; Wang et al. 2012; Ozmel, Robinson, and Stuart
2013). While prior studies do not deal with differences between different types of exits, we
argue that the alliance effect may vary with the type of exit.

Following Cumming and Johan (2008) we build on the notion that IPOs will be the
most difficult exit choice for VC firms because they need to mitigate the highest risk of
asymmetric information. When companies go public, many potential uninformed buyers
exist. Each of them faces the free riding problem, which reduces their incentive to collect
information (Hochberg, Ljungqvist, and Lu 2007; Hochberg 2012). In this situation,
a potentially uninformed buyer may benefit from a certification of company quality
through a third party. In out setting, this third party is the strategic partner that certifies
the quality of a particular company through its willingness to form a strategic alliance with
this company. The situation regarding M&A acquisitions is different. Here, the single
acquiring party will have much stronger incentives to conduct deep due diligence.
Consequently, we argue that IPO and M&A exits have different needs for certification
(see, e.g., Cumming and Johan 2008; Giot and Schwienbacher 2007). Therefore, we expect
that alliances are an important certification device before IPOs, and that they are less
important before M&As.

We study the role of strategic alliances for entrepreneurial companies in the biotech
sector. We believe that VC-backed biotechnology companies are the ideal setting to
investigate whether strategic alliances are associated with certification for potential
buyers at the exit because VC-backed biotechnology companies face a long product
development cycle with substantial risks and uncertainties. At the same time, VC firms
want to realize fast exits because they are under pressure to return funds to their
investors. Exiting is difficult when companies are in early stages of their product devel-
opment cycle. Under these circumstance, strategic alliances can serve as a certification
device since others can observe alliance formation. Prior research documents positive
abnormal returns around the announcement of these events (Stuart 1998; Anand and
Khanna 2000).

Our research questions thus are whether strategic alliances impact on M&A and IPO
exits and whether this effect is stronger for IPOs. To answer these questions, we employ
a cohort study of 663 US-based biotech ventures founded between 2004 and 2008.
Hence, these ventures were set up under similar regulatory and economic environments.
The random sampling based on the foundation year alleviates the concerns of left
censoring, in which companies are prone to heterogeneity in terms of the development
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stage. We use a host of control variables to control for other observable characteristics
that affect both the chances to form a strategic alliance and to exit successfully and
subsequently employ lagged variables to deal with potential reverse causation. Lastly, we
apply different approaches that account for unobserved heterogeneity to infer the causal
effect of strategic alliances on the chances of exit. We start by employing company and
time fixed effects. The former ensures that we eliminate time-invariant characteristics at
the company level, while the latter allows us to account for changes in economic
conditions. We then complement these findings with results from a propensity score
matching approach that controls for potential endogeneity in the choice for or against
a strategic alliance.

In contrast to prior work on strategic alliances and M&As (e.g., Ozmel, Robinson, and
Stuart 2013) we do not find evidence that strategic partners, as insiders, may themselves
take over the VC-financed companies, which would corroborate a positive association
between strategic alliances and M&As. In our sample of 663 companies, we track the
buyers’ identity and find only four cases in which the strategic alliance partner took over
the VC-financed company. The often assumed most obvious way in which strategic
alliances and M&As is therefore more anecdotal: “[...] the transformation from strategic
technology alliances to merger and acquisitions hardly ever takes place” (Hagedoorn and
Sadowski 1999). In turn, we report that strategic alliances are less important for the
success of an M&A exit compared to an IPO exit. We therefore set forth that VC exits
have different needs for certification. More specifically, we confirm a positive effect of
strategic alliances only for IPOs, but not for M&As. Further, we also report that the
magnitude of the alliance effect is less than that reported in prior studies and we
challenge the pervasive assumption of temporally constant effects. While the overall
effect of strategic alliances on M&As is insignificant, it is negative in the short term and
turns positive in the long term.

The rest of the paper is organized as follows: We present the theoretical background in
section 2. Section 3 describes our dataset and variables. Afterwards, we discuss the
methodology in section 4. Section 5 presents the results. Finally, in section 6, we discuss
the main findings, possible implications, and limitations of this study.

2 Theoretical background

When taking a company public, incumbent investors generally have an informational
advantage over potential buyers (Welch 1989; Allen and Faulhaber 1989), who have to
rely on the information that incumbents provide. While incumbent investors may engage
in road shows and provide gloomy outlooks, talk is literally cheap. The incumbents’ self-
interests and information asymmetries can work to the detriment of potential buyers that
are expected to inject new cash into the business in exchange for the incumbents’ value-
creation promise.

The problem of uncertainty regarding company quality is pronounced for young
biotechnology companies. A typical biotechnology company faces a long product devel-
opment cycle, usually 7 to 10 years, as the company advances from the first idea through
clinical trials and the FDA approval process (Deeds, Decarolis, and Coombs 1997). During
this time, the outcome is uncertain, the company needs cash, and does not generate any
revenue. Given the intangible nature of knowledge and the absence of collateral,
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substantial uncertainty persists. It is therefore difficult for potential buyers to judge
whether such a company will succeed in advancing products through the long develop-
ment cycle to generate revenues.

For potential buyers in an IPO, the availability of information is one of the key
determinants of subsequent resource allocation. Therefore, positive information from
a credible third party will play a crucial role in reducing information asymmetries and
mitigating potential agency conflicts (Bushman, Piotroski, and Smith 2004). Without
such information, new buyers may fear that they will invest in low-quality companies.

As such, the literature discusses several certification devices that companies can
provide to reduce information asymmetry in the course of an IPO. The presence of
a reputable VC may ensure that a young company is not holding back IPO-relevant
information (Megginson and Weiss 1991), though the incentives of the selling VC
firms create grounds for adverse selection (Lee and Wahal 2004). Daily et al. (2003)
review possible variables related to IPO quality, such as company size, auditor reputa-
tion, and VC backing. Basdeo et al. (2006) argue that market participants observe the
strategic actions of focal companies and form expectations of abilities and reputa-
tions. One of the strongest quality indicators that IPO participants may receive is the
ability of another company to attest to the quality of the underlying company in
which they are about to invest. Stuart, Hoang, and Hybels (1999) and Chen, Hambrick,
and Pollock (2008) argue that companies affiliate with a prominent partner to signal
their company value. Hoenig and Henkel (2015) suggest that strategic alliances are
more reflective of the companies’ underlying technological advantage than are patent
grants.

We therefore expect that a VC-financed company’s behavior in the form of a strategic
alliance reveals unobservable technological attributes. Strategic alliances convey positive
information that reflect the strategic goals, intentions, and abilities of VC-financed com-
panies to outsiders (Milgrom and Roberts 1986; Basdeo et al. 2006). Hence, a strategic
alliance attests to the underlying quality of the company and improves its chances to go
public.

In IPOs, individual investors face the free riding problem. Because information is costly
to obtain, a single investor does not have incentives to collect information and the market
could break down. For the market to operate, the certification of the IPO quality through
a third party would be beneficial. A strategic alliance with a third party may provide such
a certification. An uninformed investor may interpret it as a certification of quality if
another company is willing to form a strategic alliance with a particular company . The
situation in M&A exits is different. Before an acquisition, there are only a few potential
buyers (or in some cases, only a single buyer). M&A transactions are subject to severe
scrutiny by potential buyers and involve due diligence procedures and multi-round
negotiations. Consequently, we argue that IPO and M&A exits have different needs for
certification. Instead of relying on outside certification, acquirers screen the target them-
selves. Hence, while being important for IPO exits, strategic alliances may be irrelevant as
a quality indicator in M&A exits. Jadskeldinen and Maula (2014) argue that direct ties
(certification effect) are more relevant in IPOs whereas indirect ties are more relevant in
acquisitions as they help in the matching between the focal firm with the potential
acquirers.
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In addition, Cumming (2008) argues that if VC firms have weaker control rights, the
likelihood of an IPO is higher than that of an M&A. Strategic alliances might lead to more
involved interests, and hence, to weaker VC control rights. This would mean that for
companies with strategic alliances, VC firms tend to exit via an IPO rather than via an M&A.

Finally, in the short term, the exit motives might be at odds with the intentions of
existing strategic alliance partners. This may create conflicts between the project-level
decision (and cash flow) rights of existing alliance partners and potential acquirers
(Robinson and Stuart 2007b), leading to a preference for an IPO over an M&A. We
therefore argue that if a VC-financed company entered a strategic alliance, the likelihood
of that company being acquired through an M&A transaction is lower than the likelihood
of going public.

3 Data
3.1 Sample

Our sample consists of 663 US VC-backed biotechnology companies founded between
2004 and 2008. We draw this sample of companies from Dow Jones VentureSource and
from the Thomson One database. We employ all available records for VC-backed
companies in the biotechnology sector from the combination of these two databases.
We exclude companies that did not disclose the VC investors and eliminate duplicate
entries.

Our aim is to create a homogeneous sample (in terms of company age and industry)
that we subsequently track over time. This type of cohort study reduces concerns about
unobserved heterogeneity due to the firms being at different development stages. With
this design, we also remove concerns about left censoring. Because we observe all
companies from their birth, there are no relevant events before the study enrollment.

For these companies, we track their strategic alliance activity, VC financing, patenting,
and exits until 2014. We extract information about strategic alliances from S&P Capital 1Q,
which defines a strategic alliance as a “relationship between two or more companies to
pursue a common objective through mutual cooperation, pooling of resources, etc.”.!
Data on VC financing and exits come from Dow Jones VentureSource and from the
Thomson One database. We employ data on patents from Patstat. We use the online
access to Patstat of the European Patent Office (EPO) and collect information about
patents by both the application and publication dates.

3.2 Dependent variables: IPO exit and M&A exit

We are interested in understanding the role of strategic alliances in VC exits. Following
much of the literature (e.g., Hochberg, Ljungqvist, and Lu 2007; Serensen 2007; Das, Jo,
and Kim 2011; Dai, Jo, and Kassicieh 2012; Nahata, Hazarika, and Tandon 2014), we
assume that VC firms aim to exit their companies either via an IPO or an M&A. Table 1
shows that 78 companies were taken public and 99 companies were exited via an M&A. If
a company was not exited by 2014, we treat it as unsuccessful. This approach is common
in studies that rely on commercial databases that are likely to underreport bankruptcies
(generally, participants have a higher reluctance to report this instance appropriately).
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We define two dependent variables. If a company went public in a particular year, then
the dummy variable IPO exit equals one in that year and in all succeeding years (and zero
otherwise). The second dependent variable M&A exit equals one if the company exited
through M&A and is equal to one in all succeeding years (and zero otherwise).

The problems with truncation and censoring have been well documented in the
literature on strategic alliances and VC exits (Yang and Aldrich 2012; Ozmel, Robinson,
and Stuart 2013). The problem of right censoring is that a sample could end before we can
observe a future exit event. To ensure that we did not introduce an artificial bias into our
analysis, we follow previously published work in this area. For example, Nahata (2008)
uses an investment sample ending in 2001 and classifies all companies that did not exit
successfully by the beginning of 2006 as unsuccessful exits. Hochberg, Ljungqvist, and Lu
(2007) assume that a company for which they found no information about an exit at the
fund’s tenth anniversary was liquidated. Our success rate is comparable to those reported
in prior studies. In total, 26.7% of companies from our sample had successful exits. This
percentage is within the range reported in recent studies; for example, Nahata, Hazarika,
and Tandon (2014) report 24.2% and Ozmel, Robinson, and Stuart (2013) state 30.6%.
Nevertheless, we provide additional analyses in the robustness section to ensure that we
do not underreport successful exits.

3.3 Independent variables

Our main independent variables are related to the companies’ involvement in strategic
alliances. In our regressions, we also include other variables that may be used as certifica-
tion devices (such as patents) at the exit as well as further controls.

Our sample companies were involved in 578 strategic alliances (see Table 1). The
average number of strategic alliances per company is 0.87 for the whole sample and 2.5
alliances among companies with at least one alliance. As Table 1 shows, the distribution of
the number of strategic alliances is heavily right-skewed; 64.7% of companies have no
alliances. The median number of strategic alliances of the companies that have at least
one alliance is two. Table 1 also demonstrates that companies that enter at least one
strategic alliance have a higher likelihood of an IPO than companies without strategic
alliances (21.4% vs. 6.5%), while the likelihood of an M&A is almost the same (close to
15%). In the next sections, we elaborate on these first insights with multivariate analyses.

We include two types of strategic alliance measures in our analyses. First, we generate
a variable that counts the number of strategic alliances. Second, we create a dummy
variable that indicates whether a company had any strategic alliances. In addition, we
include variations of these two variables for the time periods in which the companies
formed their strategic alliances.

Our sample companies applied for 4,531 patents and were granted 3,342 patents.
Companies that do not have any strategic alliance were granted 3.44 patents on average
and companies with at least one alliance were granted 7.97 patents on average (see
Table 1).

In our regressions, we also control for VC investment characteristics. Along with the total
number of involved VC firms, we include a variable that counts the number of new VC
firms. A higher number of VC firms may have a positive effect, as more VC firms may add
higher value. However, syndication, especially for VC firms that joined recently, might lead
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to conflicts of interest. We also include the amount of VC investments and the number of
VC rounds. Table 1 shows that between 2004 and 2014, our sample companies obtained
USD 24.2 bn in 2,563 VC financing rounds. Companies with at least one strategic alliance
obtain more VC rounds and higher VC amounts than companies that enter no alliances.

We also control for the size of the VC network since ties between VC firms might affect
the exit choice and the likelihood of entering a strategic alliance. We define the network
as the ratio of the number of syndication partners to the total number of active VC firms in
a particular time period. A VC firm is active if it invested in at least one portfolio company
in this period. To construct this measure at the company level, we use the average
network of all involved VC firms.

4 Methods
4.1 Pooled OLS and fixed effect estimations

We construct a panel dataset on an annual basis and first estimate the relationship
between strategic alliances and the different types of exits with pooled OLS regressions.
We begin by estimating different specifications of the dependent variable /PO exit. We
exclude all companies that exited through an M&A. We proceed similarly for the depen-
dent variable M&A exit.”

A problem with pooled OLS models is that they do not account for unobserved hetero-
geneity across companies that may be related to the likelihood of an IPO or an M&A. For
example, high-quality companies may have a higher likelihood of entering a strategic
alliance than low-quality companies, but they are also more likely to realize a successful
exit. If this is the case, the coefficient on the alliance variable would be biased upwards.
Therefore, we include company fixed effects in the next step to account for unobserved
time invariant heterogeneity at the company level, such as factors that do not change over
time, but that may affect the likelihood of an IPO or an M&A and strategic alliance activity.

4.2 Multinomial logit and survival models

Pooled OLS and fixed effect estimations may raise three concerns. First, these models treat
the decision to go public and the status of being public as if they were equal because we
code the dependent variable as one in the year in which an exit occurred and in all
following years. Second, they ignore the time lapse between the strategic alliance
formation and the exit event. Third, we treat the IPO and M&A exits independently
because, in their respective analyses, we exclude companies that exited through the
alternative channel (IPO or M&A).

To account for these concerns, we run several additional analyses. We address the first
and second concerns by estimating survival models. We specify an exponential survival
distribution and include a frailty parameter in each model. To deal with the third concern,
we estimate a multinomial logistic model for the entire panel of firms. In addition, we
estimate a competing risk model (Fine and Gray 1999), which addresses all three concerns.
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4.3 Matching

One caveat in some prior studies is that they treat the formation of a strategic alliance as
an exogenous event, though theory may suggest that it is a deliberate strategic choice by
the VC firms and a way to bring about their proposed value-added. Since we want to draw
causal inferences, we cannot ignore this inherent endogeneity. In contrast to previous
empirical studies, we treat the decision for or against a strategic alliance as an endogen-
ous strategic choice. We extend the ideas put forward in Hamilton and Nickerson (2003)
by not only accounting for self-selection in strategic choices but also by modeling the
alliance as a treatment effect.

We apply propensity score matching to deal with the potential self-selection. In our
work, we followed prior empirical studies (Kaiser and Malchow-Mgller 2011; Greene and
Hopp 2017) who advised to employ different algorithms to map treatment and control
observations to ensure sufficient matching precision on the propensity score. These
methods trade estimation bias against estimation precision (variance). Based on obser-
vable characteristics, we match similar companies that have no strategic alliances to
companies that have at least one strategic alliance (based on their predicted probability
to enter an alliance). We estimate the propensity scores with a logistic regression and
employ company and VC characteristics. More specifically, we include the founding year
and the number of patents to control for similar company characteristics. Furthermore, we
use the logs of the total number of involved VC firms, total VC rounds, and total VC
amount to control for investment characteristics. Finally, we employ the average network
of the participating VC firms to control for VC firm features. To construct the counter-
factual outcome, we employ the kernel matching algorithm with 0.01 bandwidth. Then,
we calculate the average treatment effect on the treated (ATT), which is the difference
between the treatment and the control group.

Propensity score matching relies on two important assumptions. First, conditional
independence (CIA) requires that potential outcomes are independent of treatment
assignment given a set of covariates X. Due to the potential for a dimensionality problem,
we follow the approach in Rosenbaum and Rubin (1983) and use propensity scores as
balancing scores. The second necessary assumption is the overlap condition or common
support, which rules out the phenomenon of perfect predictability of the treatment
indicator D given the set of covariates X. We impose common support by dropping the
treated observations with propensity scores that are above the maximum, or below the
minimum values of the control observations.

The major drawback of propensity score matching is that one can only match on
observable characteristics. The exclusion of unobservable characteristics can lead to
biases if these characteristics influence the observed outcome and the treatment variable
simultaneously. We conduct a sensitivity analysis to investigate how much variation in the
unobserved variables can exist without impairing the result of the matching approach. We
describe the procedure, which follows Rosenbaum (2002), Caliendo and Kopeinig (2008),
and Aakvik (2001), in the Appendix.
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5. Results
5.1. Full sample

We start by reporting the results from the pooled OLS and fixed effect models. Panel A of
Table 2 shows the results from the pooled OLS regressions with IPO exit as the dependent
variable. In models (1) to (5), we use different measures to capture the strategic alliance
activity. In the first two models, we focus on the alliance activity in the year prior to the
exit. Both the number of strategic alliances (1) and the strategic alliance dummy (2) are
positively related to IPO exit and the coefficient is statistically highly significant. Strategic
alliance activity increases the IPO likelihood in the following year by 8.53 percentage
points, and every strategic alliance is associated with a 5.19 percentage point increase in
this likelihood. In models (3)-(5), instead of looking only at the year prior to the exit, we
consider a five-year horizon. Models (3) and (4) capture the aggregate alliance activity
within this horizon, which has a positive effect. Model (5) introduces a separate variable
for each lag. We find the strongest effect in the year prior to the IPO. These results confirm
the positive association between strategic alliance activity and IPOs.

In all regressions, we account for changes in economic conditions with time fixed
effects. As control variables, we employ the number of VC rounds, number of VC firms,
number of new investments, VC amount, VC network, and patents granted. The last two
variables are based on the prior four years. Since we construct these variables from our
database, the inclusion of four lags leads to a large drop in the number of observations.
We deal with this issue in specifications (6) and (7), in which we construct our network and
patent variable from the previous year’s data and re-run models (1) and (2) with these two
alternative control variables. Our results for the strategic alliance variables are similar. As
to the control variables, we find that better networked VC firms and higher patenting
activity are associated with a higher likelihood of IPOs. The definitions of all variables are
in Table AT.

Panel B depicts the results of the same models with M&A exit as the dependent
variable. Models (1) and (2) suggest a negative relationship between strategic alliance
activity and M&A exit in the subsequent year. When we consider a five-year horizon in
models (3) and (4), the strategic alliance effect becomes insignificant. When we include
the variables that count the number of strategic alliances in each year during the five-year
horizon in model (5), we find a negative and significant effect in the year preceding the
M&A, consistent with the result in model (1). The effect stays negative in the years minus
two and minus three, but it lacks significance. The coefficient sign changes in year minus
four, in which it turns positive, and it becomes statistically significant in year minus five.
These results suggest that the strategic alliance activity close to the M&A event has
a negative effect on the M&A exit, while earlier alliance activity (five years prior to the
exit) has a positive effect.

When we estimate the same regressions for both types of exits with company fixed
effects (see Table 3), the strategic alliance effects are approximately 2.3 to 2.5 times
smaller for IPO exits (and not much different for M&A exits). Strategic alliance activity
increases the IPO likelihood in the following year by 3.3 percentage points, and every
strategic alliance is associated with a 2.2 percentage point increase in this likelihood. In
addition, we find positive and statistically significant effects in years minus two through
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minus four. The effect of strategic alliances on M&A activity is again insignificant over the
five-year horizon, negative in year minus one, and positive in year minus five. Comparing
these results with our findings in Table 2 suggests that the unobserved company char-
acteristics associated with a higher likelihood to close a strategic alliance are at the same
time positively linked to the likelihood of an IPO exit.

We proceed with the multinomial logit and survival models. The results from the multi-
nomial logistic model with the entire panel of firms show that IPOs are more likely when
there are more strategic alliances in the year before the IPO. In addition, strategic alliances in
the year before an M&A are negatively related to M&As. The coefficient becomes positive
in year minus three and significant at the 1% level in years minus four and minus five.

The results from the survival models are qualitatively similar. We find a positive
relationship between the number of strategic alliances in the last five years and an IPO
event. Each additional strategic alliance in the last five years increases the probability of
an IPO by around 21% (p-value: 0.045). When we estimate the models for M&A exit, we do
not find that strategic alliance activity has a significant effect. The coefficient of the
number of strategic alliances in the past five years is positive, but not significant
(p-value: 0.427). Alternatively, we apply a competing-risks analysis, in which we define
the time between the treatment and the event of interest as the time between the first
strategic alliance and exit (IPO or M&A). When we set the IPO as the event of interest and
an M&A as the competing-risk event, the sub-hazard ratio (SHR) of the number of strategic
alliances in the last five years is greater than one and statistically significant (p-value:
0.016). Furthermore, when the M&A is the event of interest and the IPO is the competing-
risk event, the effect of strategic alliances is statistically insignificant (p-value = 0.402) and
the SHR is below one.

To summarize, all these results are consistent with the view that strategic alliances
certify company quality for potential new buyers at the IPO exit, but not at the M&A exit.

5.2 Matching

Panel A of Table 4 shows the ATT for companies that exited via an IPO. Companies with at
least one strategic alliance have a 7.9 percentage point higher likelihood of an IPO than
companies without a strategic alliance are in the matched sample. The difference is
statistically significant with a t-value equal to 2.16. The ATT is almost two times larger in
the unmatched sample (17.5 percentage points), indicating that self-selection accounts
for a sizeable part of the total effect. The table further shows that our matching approach
was successful in reducing the standardized bias* substantially. The balancing was
successful because the mean bias was reduced from 37.9% before matching to 2.3%
after matching, and the median bias decreased from 45.7% to 2.3%. Moreover, after
matching, the difference in the means of all variables between the treated and control
groups is below 5% and is never statistically significant. For four out of the six variables we
included in the matching procedure, we were able to reduce the bias by more than 92%.
In total, we included 564 companies in the analysis, where 12 untreated and 16 treated
companies were outside the common support area and 353 untreated and 183 treated
companies were in the support area.

Panel B summarizes the results for companies that exited through M&A. The ATT in the
unmatched sample is 3.1 percentage points and after matching, it is down to
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1.1 percentage points, both values are statistically insignificant. With matching, the mean
bias drops from 35.4% to 3.6% and the median bias decreased from 43.0% to 2.1%. Similar
to Panel A, we were able to reduce a substantial part of the bias between the variables. In
two out of the six variables, the mean bias is still above 5% (In(Total investors) and Total
patents by appl.), but below 10%. The difference in means after matching is always
statistically insignificant. This part of the analysis included 567 companies; 390 untreated
and 177 treated companies were inside the common support area.

Table 5 shows the results of the sensitivity check to analyze how much variation in the
unobserved variables can exist without impairing the result of the matching approach. The first
row reports the different values of the parameter Gamma (I). This is equal to the odds of
differential assignment due to unobserved factors. The values vary between 1 (the two
observations have the same odds of receiving treatment and they do not differ in an
unobserved way) and 2.5 (the observations could differ in their odds of receiving treatment
by a factor of as much as 2.5). Rows 2-3 report the Mantel-Haenszel statistics under the
assumption that the treatment effect is overestimated (Q;,) or underestimated (Q;,,). These
rows show the results when the bounds of the test statistic move apart, and therefore indicate
the sensitivity of the estimated treatment effect to unobserved bias. The last two rows report
the significance levels for each test statistic. We can interpret the different bounds for the given
values of I" as follows. If there is a positive unobserved self-selection; that is, when companies
that are most likely to enter a strategic alliance also have a higher probability of having
a successful exit, then the treatment effect is overestimated and the bounds of the test statistic
must be adjusted downwards. If there is negative unobserved self-selection, meaning that the
companies that are most likely to enter a strategic alliance have the lowest probability of
having a successful exit, then the treatment effect is underestimated and the bounds must be
adjusted upwards.

The overall conclusion from Table 5 is that the estimated treatment effect is not sensitive to
unobserved bias up to a certain level. When I" increases to 2, the test statistic Q;, is significant
at the 5% level (p-value of 0.025) and for I of 2.25, it is still significant at the 10% level (p-value
of 0.065). That means that the odds of receiving treatment; that is, entering a strategic alliance,
can differ between two companies up to 200% in an unobserved way, and we would still find
a positive and significant treatment effect.

Table 5. Propensity score matching: sensitivity analysis.

Gamma 1 1.25 15 1.75 2 2.25 2.5
Qi 4.7259 3.8091 3.0805 24778 1.9634 15144 1.1155
Quy 4.7259 5.6929 6.5177 7.2470 7.9061 8.5112 9.0731
P 1.10E-06 0.0000 0.0010 0.0066 0.0248 0.0650 0.1323
Py 1.10E-06 6.20E-09 3.60E-11 2.10E-13 1.30E-15 0 0

Gamma: odds of differential assignment due to unobserved factors

O/TM_,: Mantel-Haenszel statistic (assumption: overestimation of treatment effect)
Qyy: Mantel-Haenszel statistic (assumption: underestimation of treatment effect)
piiy: significance level (assumption: overestimation of treatment effect)

Py significance level (assumption: underestimation of treatment effect)
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5.3 Robustness

To account for the potential problems of right censoring, we perform an additional
analysis in which we exclude all companies that obtained a VC round in the last two
years of our sample period (2013 and 2014) because it is likely that these companies will
realize a successful exit in the following years. The analysis confirms our main results; the
effects are slightly stronger (see Table 6).

Regarding the censoring problem in the propensity score matching, we also apply
propensity score matching on the reduced sample, in which we exclude companies that
received a VC round in 2013 or 2014. The difference in the unmatched sample for IPO exits
is 20.1 percentage points (t-value: 5.80) and for M&A exits, 6.1 percentage points (t-value:
1.27). The ATT is still much lower after matching. The treatment effect on IPOs decreases
to 13.8 percentage points (t-value: 2.89) and to 1.7 percentage points (t-value: 0.29) for
M&A exits. The mean bias is 4.8% and 5.6%.

After matching, we can also control for unobserved and observed heterogeneity and
censoring. Table 7 shows the results for models that correspond to those in Table 6 but
are based only on the matched sample. Consistent with the prior results, we find
positive and statistically significant effects of strategic alliance activity within the five-
year horizon preceding the exit for IPOs, but not for M&As. The effect is positive for
years minus one through minus three for IPOs, negative for year minus one, and
positive for year minus five for M&As. The statistical and economic significance of the
strategic alliance variables are smaller, indicating, again, that self-selection is a relevant
issue.

We also test alternative matching approaches to ensure that our results are not driven
by the choice of matching algorithm. More specifically, we apply 1, 2, 5, and 10-nearest
neighbors matching, radius matching with different specified radii, trimming, and kernel
matching with different bandwidths. The estimates of the ATT do not differ much (see
Table 8). In particular, the treatment effect for IPOs varies between 6.8% and 10.7%. The
treatment effect for M&As remains insignificant within the matched sample and ranges
between —2.4% and 2.8%. We estimate multivariate regressions from Table 7 with these
different samples, and the main conclusions remain the same.

6 Discussion and conclusion

In this work, we analyze the impact of strategic alliances on VC exits. We explicitly ask
whether strategic alliances may serve as a device that certifies companies’ quality towards
potential new investors and whether this potential certification role differs in different exit
channels (IPO vs. M&A).

We deliver two main results. First, the effects of alliances on the likelihood of
a successful exit are lower than those reported in prior studies such as those by Ozmel,
Robinson, and Stuart (2013) or Qi, Sutton, and Zheng (2015). The comparison of the results
between various model specifications leads us to the conclusion that prior results tend to
be biased without endogeneity corrections, particularly if one does not account for self-
selection into the strategic alliance activity and the presence of unobserved heterogene-
ity. Second, our findings suggest that alliances improve the probability of successful IPOs,
but not M&As.
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Table 8. Propensity score matching: Robustness of ATT.

Mean Bias
Matching algorithm Treated Controls Difference S.E. t Mean Median
IPO exit Baseline: Kernel (0.01) 0.224 0.145 0.079 0.037 2.16 2.3 2.3
Kernel (0.05) 0.241 0.151 0.089 0.036 2.49 24 24
Kernel (0.1) 0.241 0.148 0.093 0.036 2.60 29 29
1-nearest neighbor 0.241 0.141 0.099 0.046 217 5.8 53
2-nearest neighbors 0.241 0.144 0.097 0.042 231 5.2 4.6
5-nearest neighbors 0.241 0.156 0.085 0.038 2.25 3.0 24
10-nearest neighbors 0.241 0.152 0.088 0.037 241 1.6 1.8
Caliper (0.1) 0.241 0.141 0.099 0.046 217 5.8 53
Caliper (0.05) 0.241 0.141 0.099 0.046 217 5.8 53
Caliper (0.01) 0.224 0.142 0.082 0.046 1.78 4.7 39
Caliper (0.001) 0.175 0.100 0.075 0.048 1.57 7.3 6.0
Trimming (10) 0.206 0.128 0.078 0.047 1.67 5.0 4.0
Trimming (5) 0.237 0.168 0.068 0.047 1.44 2.2 13
Trimming (1) 0.245 0.138 0.107 0.048 2.24 7.4 6.7
M&A exit Baseline: Kernel (0.01) 0.192 0.181 0.011 0.040 0.29 3.6 2.1
Kernel (0.05) 0.190 0.166 0.024 0.037 0.65 26 2.0
Kernel (0.1) 0.193 0.169 0.024 0.037 0.65 29 2.1
1-nearest neighbor 0.193 0.199 —0.006 0.050 —0.11 5.6 57
2-nearest neighbors 0.193 0.166 0.028 0.043 0.64 5.9 5.0
5-nearest neighbors 0.193 0.177 0.017 0.040 0.41 1.7 1.9
10-nearest neighbors 0.193 0.172 0.021 0.039 0.54 20 19
Caliper (0.1) 0.193 0.199 —0.006 0.050 -0.11 5.6 57
Caliper (0.05) 0.190 0.201 -0.011 0.050 -0.22 55 6.1
Caliper (0.01) 0.192 0.203 -0.011 0.050 -0.22 5.4 6.2
Caliper (0.001) 0.219 0.203 0.016 0.055 0.28 6.6 8.1
Trimming (10) 0.192 0.217 -0.024 0.053 -0.45 6.5 6.0
Trimming (5) 0.194 0.206 -0.011 0.052 -0.22 53 59
Trimming (1) 0.191 0.197 —0.005 0.051 -0.11 5.4 6.3

In the unmatched sample, we find that companies that entered at least one strategic
alliance have a 17.5 percentage point higher likelihood of an IPO than their peers without
any strategic alliance activity. Exit through M&As is 3.1 percentage points more likely (but
not statistically significant) if companies engaged in strategic alliances in the past.
However, after controlling for observed and unobserved heterogeneity, self-selection,
and censoring, we conclude that the effect of strategic alliances is less than what a simple
comparison revealed. Companies that entered into at least one strategic alliance in the
five-year period prior to exit realized a 9.8 percentage point higher likelihood of an IPO,
while the aggregate effect (over 5 years) on M&As remains insignificant.

We demonstrate that strategic alliances are associated with a higher likelihood of an
IPO. Furthermore, our findings indicate that M&As are less likely when firms make recent
alliances. The time pattern is interesting: The first three lags of the number of strategic
alliances have a negative effect on the M&A likelihood, though only the first lag is
significant. The strategic alliance effect becomes positive starting with the fourth lag,
and turns statistically significant with the fifth lag. Our interpretation is that strategic
alliances increase the likelihood of M&As when the company did not have an opportunity
to go public. This conclusion is supported when we look at the average time to exit, which
is significantly shorter for IPOs than for M&As.
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6.1 Theoretical and practical implications

Our work extends prior research in the entrepreneurial finance domain (Tykvova (2018)
for a recent survey). Our findings expand the knowledge on the role of alliances in VC
financing by providing a more accurate estimate of the actual impact of alliances on
exists and contextualize prior findings and their corresponding boundary conditions.
Our study therefore provides new grounds to consider the heterogeneity of VC targets
and the heterogeneity in their organizational development trajectories (see Alvarez-
Garrido and Dushnitsky 2016). Our work more broadly also contributes to research on
entrepreneurial resource acquisition by showing that when VC firms and other incum-
bents aim to exit their financed ventures, strategic alliances may provide valuable
information for potential buyers in an IPO process. We add the empirical observation
that certification effects are more relevant in IPOs. Strategic alliances seem to certify
good quality and promote quicker paths to IPOs. Yet, we also add to the literature on
third-party signals, that such alliances do not lead to quicker M&As because before an
M&A, an interested buyer performs due diligence and a certification device may not
provide much additional information in the course of an M&A. This supports prior
findings that direct ties, such as alliances, facilitate quality assessments (Jaaskeldinen
and Maula 2014) and that when faced with widely dispersed external parties, such as
IPO investors, third-party affiliations are helpful for ventures when seeking external
capital because these affiliations certify the quality of the new venture (Plummer,
Allison, and Connelly 2016).

Lastly, our results have implications not only for academic research but also for
entrepreneurs, VC firms, and potential new buyers, which should be aware of the
implications of strategic alliances. According to Giot and Schwienbacher (2007) and
Black and Gilson (1998), IPOs are the preferred exit choice for VC firms. Therefore, VC
firms might increase their chances of taking their companies public with their portfolio
company by promoting and encouraging strategic alliances. Engaging in strategic alli-
ances early might help to spur firm growth, provide quick access to clients, and might
help to leverage resources that otherwise would take a long time to develop alone. As
such, entrepreneurs should develop strategic goals and visions around their partnering
and alliance activities.

6.2 Limitations and avenues for future research

Our study has limitations that call for future research. We explicitly control for observed
and unobserved heterogeneity in our cohort sample, alleviate concerns relating to self-
selection into alliance activity, and assuage methodological concerns with respect to
censoring. That is, while we can eliminate a number of endogeneity issues, there is still
a potential risk from unobserved characteristics that vary over time, such as management
performance or the ability of the entrepreneurs and company owners. Future research
along these lines might first want to theorize more about the underlying drivers of both
alliances and exit channels to help subsequently study how the potential antecedents
impact the alliance activity and, in turn, affect exit strategies. This could help in exploring
a mediation perspective of strategic alliances in pursuit of the exit goal.
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In addition, we cannot observe the true motivation of entrepreneurs when they choose
to enter a strategic alliance. This can lead to biased results in the propensity score
matching, in which we match treated and untreated companies based on observed
characteristics. While we find that our results are not susceptible to potential omitted
confounders, future research might want to investigate this area further. For example,
survey designs could shed more light on what drives young companies to enter
a strategic alliance. For example, researchers could analyze the role of VC firm networks
and connections to prior syndication partners in promoting strategic alliances.

Future work could have a closer look as to why the effect of strategic alliances on IPOs
and M&As differs. This is especially important as trade-offs faced in the exit process might
be related to prior decisions taken by the VC firm during the early stages of the financing
of the venture. For instance, it might be worthwhile to explore the role of complementary
resources and the synergies leveraged among the financed firm and the corresponding
alliance partner to better understand when alliances lead to IPOs or M&As (Alvarez-
Garrido and Dushnitsky 2016; Guo, Lou, and Pérez-Castrillo 2015).

Furthermore, we find ambiguous results for the role of strategic alliances in the M&A
process. We showed that recent strategic alliances are negatively related to M&As on
average, but the effect is not constant over the firm life-cycle. There might be other
reasons that companies enter strategic alliances, such as an expansion to international
markets. Along these lines, we assumed alliances partners to be similar across our sample
studied. Clearly, the prominence of the alliance partners can have important effects and
might result in stronger signaling effects for some firms but not others (Stuart, Hoang, and
Hybels 1999; Stuart 2000). Similarly, it might be fruitful to study the point of time at which
the companies choose strategic alliances.

Finally, one also needs to be cognizant about the context of our findings to better
understand the generalizability of our results. We show that alliances interact with exits in
a complex way. While (recent) alliances positively affect IPOs, the effect we find is lower
compared to what previous studies conclude. Yet our analysis shows the importance of
strategic alliances and their role as a certification device for VC-backed biotechnology
companies only. It is important to acknowledge that biotechnology is a peculiar industry
as alliances often also represent major funding sources and are therefore more important
milestones than in other industries (Lerner, Shane, and Tsai 2003; Robinson and Stuart
2007a). Along these lines, our findings might be context specific. We would therefore
invite future research studying the role of alliances in more high-tech vs. more low-tech
industries to uncover potential moderating effects of the direct relation between alliances
and exits studied in our work.

Notes

1. We explicitly exclude joint ventures and other business relationships such as licensing,
distribution, or franchising. Some other commercial databases have different definitions of
strategic alliances that also include stakeholder alliances such as cooperation with suppliers
or customers, as strategic alliances.

2. We use a linear probability model because non-linear models have several disadvantages
such as neglected heterogeneity, heteroscedasticity, and non-normality in the latent variable
model or a possible incidental parameter problem. Because we are interested in average
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marginal effects, linear regressions are reasonable in this context (see, e.g., pp. 563, 583,
599-604, 619-625: Wooldridge 2010).

We do not present the results here, but they are available from the authors upon request.
We calculate the standardized bias following Rosenbaum and Rubin (1985).

We do not present the results here, but they are available from the authors upon request.
A classic example for such an unobserved bias would be motivation. In that case, the dummy
variable equals one if the founder of the company is motivated and zero otherwise.
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Appendix A. Matching and unobserved bias

The probability that company i receives treatment, conditional on the explanatory variables x;, is
given by P(x;) = P(D = 1|x;) = G(Bx; + yu;). G(.) is the logistic distribution, x; are the observed
variables, u; is the unobserved variable of observation J, and y is the effect of the unobserved
variable on the probability of receiving treatment. If no unobserved bias exists, then y equals zero. If
y is not zero, then an unobserved bias exists, and two companies that are similar in the observed
variables x; will differ in the probability of receiving treatment. The odds ratio of two companies i
and j that they will receive treatment is

P(x;)
—Peg) _ POa)(1—P(x) _ exp(Bx; +yu;) N
Tl P0G = POa))  exp(Bri+yu) exply(us =)l W

The odds ratio equals one if no difference in unobserved bias exists; that is, when the difference
(u; — u;) is zero, or when the unobserved variables have no influence on the probability of receiving
treatment; that is, when y equals zero. In all other cases, an unobserved bias exists and two
companies that have the same observed covariates will still differ in the probability of receiving
treatment. We assume that the unobserved variable is a dummy variable® u; € [0, 1] and Equation 1
implies the following “Rosenbaum-bounds” on the odds ratio that one of the two companies
receives treatment:

PO -PO) o
er = P(x;)(1 — P(x;)
If I = e equals 1, then there is no unobserved bias and both companies have the same probability
of receiving treatment. Therefore, ' is a measure of the degree of allowed difference in the
unobserved variables that influence the probability of treatment compared to the case with no
unobserved bias. For example, if I" is equal to 1.5, then the two companies that are similar according
to the observed variables could actually differ up to 50% in an unobserved way.

To evaluate the influence of the unobserved bias, we use the non-parametric Mantel-Haenszel
test statistic (Mantel and Haenszel 1959) given by

[ (s = ) ®)
Z N15N05Ys Ns—Ys)
s=1

,1)

Quy =

where N5 and Ny, are the numbers of treated and untreated individuals, respectively, in stratum s
with Ny = Nos + Nys. Yqs is the number of successful participants, Yo, is the number of successful
non-participants, and Y; is the number of total successes in stratum s. This test statistic follows a x?
distribution with one degree of freedom, and Rosenbaum (2002) shows that for a fixed value of > 1
and when u; is a 0/1 dummy variable, Quy is bounded by two known distributions. When I
increases, the bounds move apart, and hence reflect uncertainty about the test statistic.
Furthermore, the following equation represents the two possible scenarios. Qyy, is the test statistic
when the treatment effect is overestimated, and Q;,,, is the test statistic when the treatment effect is
underestimated:

iy 2
o2 (s — )
S Var(E)
where according to Aakvik (2001), E; and Var(E’s) are the large sample approximations to the

expectation and variance, respectively, of the number of companies receiving treatment, Y,
when u is binary, and for a given I".

Q) = (4)
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