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Abstract
We analyze the relationship between institutional investors, innovation and financing
constraints. Using the same dataset as Aghion et al. (Am Econ Rev 103(1):277–304,
2013), we find that the effect of institutional ownership on innovation is concentrated
in industries with high dependence on external finance and among firms which are a
priori likely to be financially constrained. The complementarity between institutional
ownership and competition, predicted by the original paper’s theory where institu-
tional investors increase innovation through reducing career risks, disappears once
this heterogeneity is taken into account. We also provide evidence that the sensitivity
of R&D investment to internal funds decreases with institutional ownership.

JEL Classification G23 · G32 · L25 ·M10 · O31 · O34

1 Introduction

The growing presence of institutional ownership has led to a controversial policy
debate. A particular concern is that institutional investors have a focus on short-term
performance which is detrimental to long-run investment such as research and devel-
opment (R&D) and innovation. In an important and widely cited paper, Aghion et al.
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(2013), henceforth AVRZ, estimate a positive effect of institutional ownership on
innovation.

They explain this effect by a career concerns model which is related to Holm-
ström (1982). In this model, managers with ex ante unknown ability can choose
non-innovative activity, which yields a certain return independent of managerial abil-
ity, and innovation which implies an uncertain outcome that is positively related to
management quality and negatively related to product market competition due to a
risk of imitation. As the market cannot separate ability from luck, managers might be
reluctant to innovate due to the risk of being fired in the case of an adverse innovation
outcome. Due to monitoring, institutional investors can identify and reward manage-
rial ability. This insures able managers against unlucky innovation outcomes which
the market would interpret as a negative signal of their ability and induces them to
innovate.

This theory implies that institutional ownership and product market competition are
complements since competition increases the probability of innovation failure.1 As
argued by AVRZ, the channels by which institutions affect innovation have important
implications. According to the career concerns model, policy measures which lead to
less outside board membership and higher board representation of insiders such as
institutional owners are expected to increase innovation.

In this paper, we test the hypothesis that institutional investors induce innovation
by alleviating financial constraints.

Since R&D is typically associated with lower collateral value but higher riskiness
and asymmetric information problems compared to tangible investment, financial con-
straints play and important role for the financing of innovation (e.g., Brown et al. 2012;
Hottenrott and Peters 2012; Stiglitz and Weiss 1981). This suggests that institutional
owners may alleviate asymmetric information problems in credit markets and improve
access to finance. Firms may benefit from institutional ownership directly via lower
financing costs or indirectly because institutional investors’ monitoring activities and
financial expertise may act as a signal for creditors that their funds are used produc-
tively (Boucly et al. 2011). For this purpose, we estimate heterogeneous effects of
institutional ownership on innovation among firms which are likely to face different
degrees of financial constraints.

Our results indicate that positive effects of institutional investors on innovation
are concentrated in industries with high degrees of dependence on external finance,
measured according to Rajan and Zingales (1998), and among firms with initially
low credit ratings for which financial constraints arguably play an important role.2

Further, we find that the complementarity between competition and institutional own-
ership estimated by AVRZ vanishes after financial dependence, and its interaction
with institutional ownership, is controlled for. Hence, we argue that the positive asso-
ciation between institutions and innovation is likely to stem from access to finance
rather than an insurance against innovation failure. Our results are robust to using
instrumental variables (IV) and a variety of other robustness checks. We also con-

1 See Belloc (2012) for an overview of related literature and Bena et al. (2017) for a recent contribution.
2 See Carreira and Silva (2010) for an overview of stylized facts related to financing constraints.
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duct various additional tests which are consistent with institutional owners alleviating
financial constraints.

The rest of this paper is organized as follows. Section 2 describes the econometric
specification. Results of the empirical analysis are presented in Sect. 3 and Sect. 4
concludes.

2 Empirical analysis

For our empirical analysis, we use the same dataset as AVRZ and build on their empir-
ical model.3 Our starting point is AVRZ’s baseline specification where the conditional
expectation of innovation is modeled as:

E (CITESit|xit) = exp (αINSTITit + βxit + ηi + τt ) . (1)

The outcome variable, CITESit, is computed from the number of granted patents
filed by firm i in time period t , which are weighted by the number of forward citations
to account for heterogeneity in the importance of patents. INSTITit measures the
proportion of equity owned by institutional investors, xit contains control variables
including sales, capital intensity, R&D stock and industry dummies, τt denotes time
dummies. Firm fixed effects ηi are introduced into the model using the pre-sample
mean of citation-weighted patents as suggested by Blundell et al. (1999). Following
AVRZ, the main specification is estimated as a Poisson model, but we also consider
alternatives including a negative binomial model.

We extend Eq. 1 to test for heterogeneous effects of institutional ownership on
innovation according to an industry’s degree of financial dependence using a measure
developed by Rajan and Zingales (1998):

E (CITESit|xit) = exp
(
α0INSTITit + α1INSTITit × FIN j(i) + βxit + ηi + τt

)
(2)

where FIN j(i) measures financial dependence of industry j .4 The interaction term
(INSTITit × FIN j(i)) accounts for heterogeneous effects of institutional investors
across industries with varying degrees of dependence on external finance. If insti-
tutional investors induce innovation via an alleviation of financing constraints, we
expect the interaction term to be positive. Note that the effect of industry-level finan-
cial dependence independent of ownership is absorbed by industry dummies and does
therefore not enter as a separate regressor. We further extend Eqs. 1 and 2 to analyze
how the effect of institutional investors varies with competition as in AVRZ and to

3 The dataset contains information on 800 firms and 6178 firm-years and is compiled from the databases
Compustat, Compact Disclosure and the NBER Patent Database. The data are available at https://www.
aeaweb.org/articles.php?doi=10.1257/aer.103.1.277. We provide descriptive statistics in Tables A1 and A2
in the Online Appendix.
4 The measure is calculated as the median of capital expenditures minus cash flow from operations relative
to capital expenditures for 39 different 3-digit industries. A similar empirical strategy is chosen by Boucly
et al. (2011) who analyze the relationship between buyouts and firm growth. Among others, Amore et al.
(2013) show that firms in industries with high financial dependence benefit most from stock market and
banking development.
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investigate how this effect changes when we introduce the interaction between insti-
tutional investors and financial dependence.

It is likely that firms with low or no credit rating have to pay a higher cost premium
for external finance (e.g., Czarnitzki and Hottenrott 2011; Rodano et al. 2016). In
an alternative specification, we therefore use Standard and Poor’s credit rating as an
additional measure to differentiate between firms that are likely to be affected by credit
constraints to a different extent. We interact institutional ownership with a dummy
variable for firms with high credit rating. If institutional investors induce innovation
by alleviating credit constraints,we should see a negative coefficient for this interaction
termand a positive coefficient for INSTITit. To reduce potential endogeneity problems,
we use data on credit ratings from the pre-sample period (1988 to 1990).

3 Results

3.1 Basic results

In the Online Appendix, Sect. 2, we replicate the main results of AVRZ. Their main
results show that across various specifications, institutional ownerships are positively
associated with innovation and that this association is driven by industries with high
levels of competition.5

Table 1 shows our main results. Column (1) contains estimates of Eq. 2 using a
Poisson model that accounts for unobserved firm heterogeneity and control variables.

The coefficient of institutional ownership in column (1) indicates that an increase in
institutional ownership by 1% point (pp) increases innovation output by about 0.28%
when financial dependence takes a value of zero. This corresponds to an industry
where the median firm’s capital expenditures are equal to its operating cash flow. The
interaction term between institutional ownership and financial dependence is highly
significant and positive, indicating a higher association between institutional investors
and innovation in industries that are more reliant on external finance. Starting from
a situation where financial dependence takes a value of 0, an increase in financial
dependence by one standard deviation raises the predicted effect of an additional pp
of institutional ownership from approximately 0.28% to 0.56%. Consistent with the
predictions of the career concerns model, results in AVRZ indicate that institutional
investors have a higher impact on innovation in industries with high level of com-
petition. We argue that the main channel that drives this result is related to financial
constraints. When competition is high, firms have limited internal financial resources
due to low profits and have to rely more on external capital. Since the career concerns
model predicts complementarity between institutional ownership and competition for
reasons that are unrelated to financial constraints, we believe that it is important to
control for financial dependence when this interaction term is estimated.

In column (2), we add an interaction term between competition, measured as 1
minus the average of the Lerner index at the industry level, and institutional ownership.

5 Note that there are minor differences between our coefficient estimates and those by AVRZ as we lose
30 observations by limiting the sample to industries for which financial dependence can be computed.
However, this leaves the conclusions unchanged.
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In contrast to AVRZ, this interaction term is statistically insignificant.6 At the same
time, the interaction of institutional ownership with financial dependence is almost
unchanged compared to the results in column (1) and remains statistically significant at
the 5 percent level. The result that the interaction term between institutional ownership
and competition is not robust to controlling for financial dependence might be due
financial constraints being more severe in competitive industries.7

In columns (3) and (4), we split the sample between industries with a financial
dependence measure below and above the median. Consistent with the importance of
financial factors, the coefficient for institutional ownership is more than twice as large
in the high-dependence subsample.

The measure of competition in columns (1) to (4) is based on time-varying values
of the Lerner index. However, following AVRZ, we also estimate specifications using
a time-invariant measure based on the average over the sample period to reduce endo-
geneity concerns. Results in columns (5) to (8) indicate that this does not change our
conclusions regarding the importance of financial dependence and competition.8

Table 2 contains results of regressions using different model specifications and
alternative indicators of financial constraints. Columns (1) and (2) show linear fixed
effects models where column (2) additionally controls for R&D stock. Column (3)
shows results of a Poisson regression with an interaction term between institutional
ownership and I (A), a dummy variable indicating firms with rating “A-” or higher. As
expected, the interaction term is negative and highly significant, indicating that insti-
tutional investors mainly spur innovation in firms that are likely to be confronted with
financial constraints. Results obtained froma negative binomialmodel are documented
in columns (4) and (5) with the credit rating and the continuous financial dependence
measure, respectively. One might be concerned about the implicit assumption of a
linear effect of financial dependence and the role of potential outliers. To address
this concern, we rank industries according to the value of financial dependence in an
alternative specification. The industry with the lowest value of financial dependence
is assigned rank 1, and the industry with the highest financial dependence is assigned
rank 39. Column (6) shows that the interaction of institutional ownership with this
ordinal scale of financial dependence is positive and statistically significant as well.
All these robustness checks do not change our conclusion regarding the interaction of
institutional investors with financial dependence.

3.2 Extensions and robustness checks

In the Online Appendix, we document the results of various extensions and robustness
checks which mostly follow AVRZ. First, we show that our results are robust toward
controlling for endogeneity usingmembership of the S&P500 index as an instrumental

6 As we show in Appendix B, the coefficient for the interaction between competition and institutional
ownership is 0.082 and statistically significant at the 5% level when financial dependence is not controlled
for.
7 See Galle (2019) for a recent contribution on the relationship between competition and financial con-
straints.
8 Note that the effect of competition independent of institutional ownership is absorbed by industry fixed
effects in this specification.
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variable and including firm value as an additional control variable. Further, we show
that our results are driven by more active institutional investors, while quasi-indexed
funds are not significantly associated with innovation, independent of the degree of
financial dependence. Since monitoring by active investors can act as a signal for
creditors, we believe that these results are consistent with our proposed mechanism.

We also provide evidence on management turnover that is consistent with our pro-
posed mechanism. Following AVRZ, the probability of CEO turnover responds less
to changes in profits in firms with high ownership share of institutional investors.
However, we show that, again, this effect is driven by industries with financial depen-
dence indicating that this association is driven by financial constraints rather than the
career concerns mechanism. Finally, we provide evidence that institutional investors
are associated with a lower dependence of R&D expenditures to the availability of
internal funds as an alternative measure of financial constraints.

4 Conclusion

This paper builds on recent work by Aghion et al. (2013) who estimate a positive
relationship between institutional investors and innovation. They explain this effect
by institutional investors’ monitoring which allows them to identify and reward man-
agerial ability in risky innovation projects. We test the hypothesis that institutional
investors induce innovation by alleviating financial constraints. Our results indicate
that institutional investors have a higher impact in industries that are more dependent
on external finance and among firms with initially low credit ratings. Once we control
for an interaction term between financial dependence and institutional ownership, we
find that the impact of institutional investors does not significantly vary with com-
petition which does not support the main prediction of the career concern model of
Aghion et al. (2013).

Our results have important policy implications. The career concerns model implies
that policy measures that increase board representation of blockholders relative to
outsiders may spur innovation. In contrast, the results of our paper indicate that policy
measures aiming to induce innovation should facilitate access to external equity in
financially dependent industries.
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