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Abstract

A firm’s incentives to innovate deteriorate when other firms benefit from its R&D activities
without incurring a cost. We show under which conditions common ownership of firms can
mitigate this impediment to corporate innovation, and test the model’s empirical predictions.
Common ownership increases R&D when technological spillovers, as measured by firms’
distance in technology space, are large relative to product market spillovers, as measured the
firms’ distance in the product market. Otherwise, costly innovation leads to more business
stealing which is detrimental for common owners. Our results help inform the debate about

the welfare effects of increased levels of common ownership concentration of U.S. firms.
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I Introduction

Research and development (R&D) is a key driver of economic growth and has been a major
topic in the growth, productivity, and industrial organization literatures for many decades.! At the
same time, the competitive landscape in which U.S. firms operate has changed dramatically due to
increases in both product market concentration? and common ownership concentration.® Because
incentives to compete are tightly linked to incentives to innovate (d’Aspremont and Jacquemin,
1988; Aghion et al., 2005; Bloom et al., 2013), it is natural to ask how firms’ incentives to innovate
depend on ownership structure, industry structure, and the interaction between the two. In
this paper we address these questions to clarify our understanding of the drivers of corporate
innovation.

We show theoretically and empirically under what conditions common ownership either in-
creases or decreases R&D investment. The sign of the effect of common ownership on innovation
activity depends on the relative strengths of technological spillovers and business-stealing incen-
tives. The intuition is simple: in the presence of technological spillovers innovative activity by
one firm not only generates benefits for that firm, but also for closely technologically related firms
which may be owned by the same shareholders. However, when these other firms are indepen-
dently owned technological spillovers may even reduce innovation incentives because other firms
can free-ride on the first firm’s innovation efforts.*

A second dimension of the tradeoff concerns the interaction between innovation and compe-
tition. Cost reductions afforded by R&D expenditures allow a firm to lower prices and increases

quantity thereby stealing market share from competitors. When competitors are predominantly

1See, for example, Brander and Spencer (1983), Spence (1984), Katz (1986), Grossman and Helpman (1991), or
Aghion and Howitt (1992). Jones (2005) provides an extensive survey of these literatures.

2See, for example, “Too much of a good thing: Profits are too high. America needs a giant dose of competition,”
The Economist, March 26, 2016 and “The problem with profits: Big firms in the United States have never had it
so good. Time for more competition,” The Economist, March 26, 2016.

3See e.g. Roe (1990); Hansen and Lott (1996); Davis (2013); Azar (2012); Azar et al. (2015, 2016); Antén et al.
(2016); Fichtner et al. (2016).

4The latter is a well-known impediment to innovation. See, for example, Bolton and Harris (1999).



owned by separate groups of shareholders, this pro-competitive effect of innovation can be prof-
itable for the innovating company’s shareholders. However, when shareholders own both the
innovator and the competitor, such business stealing is much less desirable. Hence, common own-
ership can reduce incentives to innovate when the business stealing effect is stronger than the
technological spillover effect.’

Consider the following example of four innovative companies adapted from Bloom et al. (2013):
Apple, IBM, Motorola, and Intel. These four companies invest large amounts in R&D and continue
to invent a large number of patents. When Apple invests in innovation, the other three companies
benefit from that investment because they are close in the technology space, meaning that they
produce similar types of patents. Apple is aware that the others can free ride on that investment,
and thus has an incentive to underinvest in R&D relative to the socially optimal level. Bloom
et al. (2013) term these “technology spillovers”. However, even though the four companies share
similar technologies, Apple only competes directly with IBM, in personal computers. Apple has
an incentive to invest in R&D to improve profits by stealing market share from IBM. This is the
second type of spillovers termed “product market spillovers” by Bloom et al. (2013) and it induces
R&D overinvestment.

However, previous contributions implicitly assumed that different firms engaging in corporate
innovation are entirely separate entities. In reality, there is significant overlap in the ownership
structure of companies. For the specific example of the abovementioned four companies the overlap
in ownership is shown in Figure 1. Note in particular that BlackRock, Vanguard, Fidelity, State
Street and Wellington are the top shareholders in all of the four firms. This small number of asset
management companies controls almost 20% of the four companies. This overlap in ownership
(or “common ownership”) significantly influences the two types of externalities by internalizing
them, at least to some extent. First, with regards to technology spillovers, common owners of
Apple and Intel are less concerned about Intel freeriding on Apple’s innovative efforts because

they own a large stake in both. Therefore, in the presence of large technology spillovers common

®Bloom et al. (2013) provide empirical evidence for the presence of these two distinct effects of R&D.



ownership spurs innovation. Second, with regard to product market spillovers, the mechanism
is reversed. The large shareholders of Apple who also own shares of IBM find it less desirable
for Apple to invest in R&D to steal away market share and profits from IBM. Thus, if product
markets spillovers are large common ownership reduces innovation.

Because our theoretical predictions depend on the relative strengths of two competing effects, it
is an empirical question whether common ownership has a bright side — namely fostering innovation
— or whether (and under what conditions) the anti-competitive effects of common ownership
dominate, thereby suppressing innovative activity. Moreover, an empirical investigation can test
the theoretical comparative statics and thus help our understanding of the nuanced mechanics
that govern firms’ incentives to innovate under strategic competition and diversified ownership.

We present empirical tests that largely confirm the model predictions in a large panel of
U.S. firms. Specifically, using the methodology pioneered by Bloom et al. (2013) to measure
technology and product market spillovers and extending their data from 2001 to 2013 we document
a positive relation between common ownership and innovation when technological spillovers are
high. However, that relation is weaker when product market spillovers are high.

The remainder of this paper is structured as follows. Section III presents the model, which
serves to guide the empirical analysis. Section IV describes the data. We present the empirical

results in section V. Section VI concludes.

II Related Literature

This paper contributes to a large literature on the drivers of corporate innovation and a fast
growing literature on common ownership. With respect to the theoretical part of our contribution,
Lépez and Vives (2016) is the most closely related paper. The authors derive conditions under
which common ownership can increase innovation, output, and welfare in a Cournot setup in
which all firms produce a homogeneous product. Our relative contribution is an extension of

their model to allow for product differentiation to capture differential business stealing incentives



between firms based on their proximity in product market space.® We use this model to derive
two important predictions which relate the sign of the common ownership effect on innovation to
technological and product market spillovers.”

There is an extensive theoretical literature on the effects of cooperation and competition in
R&D with spillovers, starting from the seminal articles of Brander and Spencer (1983), Spence
(1984), Katz (1986), d’Aspremont and Jacquemin (1988), Kamien et al. (1992), Suzumura (1992)
and Leahy and Neary (1997). One of this literature’s primary objectives is to examine underpro-
vision of R&D and the welfare effects of moving from a noncooperative to a cooperative regime
in R&D. For example, d’Aspremont and Jacquemin (1988) show that, when spillovers are high
enough, R&D cooperation (with subsequent competition at the output stage) leads to increased
output, innovation, and welfare. Cooperative R&D enables firms to internalize their externalities
and thus preserves the incentives to invest in R&D. In a similar context without R&D, Farrell
and Shapiro (1990) show that passive financial stakes may be welfare increasing in asymmetric
oligopolies.

Our main contribution, however, is an empirical investigation of the effect of common ownership
in the presence of both technology and product market spillovers. The empirical literature on the
determinants of corporate innovation is too voluminous to do justice in its entirety; see Jones (2005)
for a review. Most closely related are studies on the effect of ownership structures on innovative
activity. Aghion et al. (2013) relate institutional ownership to innovation. Similarly, Hoskisson et
al. (2002) study the role of conflicting preferences of public pension fund and other institutional
investors on innovation. Our paper conceptually differs in two respects. Not only has the type
of owners with effective control changed dramatically, but the resulting ownership structure of
industries has also changed. We hence study whether the co-ownership network across firms —

rather than the ownership structure of a single firm in isolation — affects innovation. Bernstein

6We also show that our results extend to the case of Bertrand competition.

"Relative to standard models of competition under common ownership (e.g., O'Brien and Salop (2000)), our
model allows for innovation with technological spillovers in addition to quantity choices. In our model, an investment
in R&D not only reduces the firm’s own costs, but also spills over to closely technologically related firms.



(2015) finds that going public reduces innovation activity. This finding can be interpreted in
the context of our model and findings as the effect of increasing common ownership. Similarly,
[tenberg (2015) finds that innovation has shifted from bigger to smaller firms over the past decades.
Because common ownership has increased over the same time span, and more so for larger than
for smaller firms, our analysis also suggests an economic reason for the facts first documented by
Itenberg (2015).8

Methodologically, our paper is most closely related to Bloom et al. (2013) who measure techno-
logical and product market spillovers and document their impact on innovation. Their approach
builds on prior work by Jaffe (1988) who assigns firms to technology and product market space,
but does not examine the distance between firms in both these spaces. Similarly, Branstetter
and Sakakibara (2002) empirically examine the effects of technology closeness and product market
overlap on patenting in Japanese research consortia. We investigate how the relation between
common ownership and innovation varies with the measures of technological and product market

spillovers that these authors propose.

III Model and Hypothesis Development

A Setup

The following stylized model analyzes how common ownership, product market competition,

and innovation interact.

A1l Product Market Competition

There are n firms which engage in differentiated Cournot or Bertrand competition. In the

main part of the paper we focus on the Cournot competition case where quantity choices are

8Less closely related is a literature in management and finance on the effects of acquisitions on innovation and
vice versa (Hitt et al., 1991, 1996; Bena and Li, 2014), as well as a literature on the link between innovation, firm
creation, and asset prices (Bena et al., 2016). Interestingly, none of the papers in the finance literature studies the
role of shareholder diversification across competitors on innovation.



strategic substitutes. However, our results for Bertrand competition (see Appendix) where prices
are strategic complements are essentially identical. The firms face symmetric inverse demand

functions given by

n
Pi(¢;,q5) =A—bg; —a _ q;, (1)
J#
where ¢ = 1,2,...,n and b > a > 0. Thus, the firm’s action choice has a greater impact on
the demand for its own product than do any single of its rivals’ actions.” Moreover, a measures
product homogeneity or product market spillovers. If a is small the firms’ products are quite
distinct and thus expanding output (or lowering prices) does not steal much market share from
competing firms. On the other hand, if a is large the product varieties produced by the firms are
quite similar and thus business stealing is more relevant.

Firm ¢ has a marginal cost of ¢;
n
J#

Firm ¢ can lower its marginal cost from c¢ either by investing in innovation z; at a cost %xf or by
the innovative investments of other firms which benefit the firm because of technological spillovers.
The strength of these technological spillovers is captured by f.

The profits of firm ¢ are given by

- gl
T =q(A—bg; —ad ¢ —c)— 535? (3)
J#i

Firms choose quantities and innovation simultaneously.'”

9 Although we assume linear demands, the main results of our model generalize to nonlinear demand functions.
10We obtain qualitatively similar results when firms make innovation investments before choosing quantities (or
prices).



A2 Owners

There are n owners. To simplify the exposition, we assume that they are symmetric such that
owner ¢ owns a majority stake in firm ¢ and additional (equal) shares in the remaining n — 1
firms. Lépez and Vives (2016) show that, when the ownership stakes are symmetric, firm i’s

maximization problem can be restated in the following way

n

¢ =m + AT, (4)

J#i

where the value of A\ depends on the type of ownership and corresponds to what Edgeworth
(1881) termed the “coefficient of effective sympathy among firms”. In particular, Lépez and Vives
(2016) consider two types of minority shareholdings: when investors acquire firms’ shares (common
ownership) with silent financial interest or proportional control and when firms acquire other firms’
shares (cross-ownership). In both cases they show that, when the stakes are symmetric, firm-i’s
problem is to maximize the objective function given in equation (4).!*

The coefficient A captures the degree of common ownership (or cross-ownership) and measures

how much firm ¢’s investors benefit from profits of firm j. 2

1 Note that by maximizing equation (4) the firm essentially maximizes a weighted average of its own as well as
all other firms’ profits. The particular objective function given in equation (4) is a normalization. Firms do not
maximize a sum that is larger than the entire economy.

12Lépez and Vives (2016) further show that A is a linear transformation of the modified HHI (MHHI) proposed
by Bresnahan and Salop (1986). However, this particular measure of common ownership is very limited as it does
not capture common ownership structures across industries, thus treating industries as completely separate entities.
Because technology spillovers may also occur between firms in different industries we use two alternative measures
of common ownership which account for the fact that investors may own firms in several different industries.



B Analysis and Comparative Statics

Each firm’s reaction functions for quantity and innovation choices under Cournot competition

are given by

G=g A==z =G a) —all + )X g )
i i
5=+ 83 (6)

J#
Solving for the symmetric equilibrium we obtain

A—-c

q*:2b+a(n—1)(1+A)—Tf @)
=g (8)

where 7 =1+ A3(n—1)and B=1+ f(n —1).

First, equilibrium innovation z* is proportional to equilibrium quantity ¢* and is also increas-
ing in 7 which itself is increasing in A\. Thus, if quantity ¢* is increasing in the degree of common
ownership A then innovation x* will also be increasing in common ownership. Innovation, how-
ever, in comparison receives an additional kick through 7 because of the technological spillovers
which common ownership internalizes. As a result, common ownership will increase equilibrium
innovation for parameter values for which common ownership will decrease equilibrium quantity.
Second, higher product homogeneity a reduces equilibrium quantity and also equilibrium innova-
tion. This is the well-known business stealing effect of common ownership: As A increases it raises
the impact of a in the denominator in equation (7) and this lower equilibrium quantity may also
lead to lower equilibrium innovation if the technology spillover effect of common ownership is not
sufficiently strong to counteract it.

More generally, how does common ownership A\ affect equilibrium quantity and innovation?

The following proposition states our findings more formally.



Proposition 1. Denote 3 as the positive solution to 1+(n—1)— ‘” = 0. The comparative statics
of equilibrium quantity ¢* and innovation x* with respect to common ownership X are characterized

by 3 regions.

(i) If B < spratozsy» then % < 0 and %= < 0.

(ii) [f2b+a(n ) < B < B, then aq <Oand >0
(iii) If B > /3, then 8"’ >0 and % > 0.

While our model makes predictions about the equilibrium quantity as well our primary empir-
ical focus is on how the equilibrium level of innovation varies with the level of common ownership.
Therefore, the first two parts of Proposition 1 which determine the threshold above which com-
mon ownership increases innovation, are instructive. In particular, product market and technology
spillovers jointly determine the sign of the common ownership effect on innovation as the following

corollary illustrates.
Corollary 1. Common ownership A can decrease or increase innovation.

(i) If product market spillovers are large, a > %, common ownership \ decreases equilib-

rium innovation x*. If product market spillovers are small, a < %, common ownership

A increases equilibrium innovation x*.

(i) If technology spillovers are large, B > common ownership \ increases equilibrium

__a
2b+a(n—1)’

innovation x*. If technology spillovers are small, § < common ownership A de-

___a
2b+a(n—1)’

creases equilibrium innovation x*.

Corollary 1 illustrates that without knowledge of industry and technological characteristics
common ownership has an ambiguous effect on innovation. Depending on the relative strengths
of (i) the business stealing and (ii) the technology spillover effect common ownership can either

decrease or increase equilibrium innovation. However, the corollary also makes precise predictions



under what conditions common ownership has a negative or a positive effect on innovation. Com-
mon ownership should decrease innovation if a is sufficiently large relative to 3, whereas common
ownership should increase innovation if the opposite is the case. In other words, we expect com-
mon ownership to decrease (increase) innovation when product market spillovers are large (small)

and technology spillovers are small (large).

Corollary 2. The effect of common ownership A on innovation x* is decreasing in product homo-

92z*
OO

92z*

oAda >0

<0 and

geneity a and increasing in technology proximity (:

Corollary 2 formally shows that product market and technology modify the relationship of
common ownership on innovation in opposite ways. While product market spillovers reinforce the
negative effect of common ownership on innovation, technology spillovers strengthen its positive
effects.

The predictions obtained from Corollary 1 and 2 provide theoretical guidance for our empirical
analysis in which we quantify whether and under what conditions common ownership increases or

decreases innovation and how product market and technology spillovers affect this relationship.

IV Data

In this section, we investigate the empirical relationship between common ownership, product
market competition, and innovation. Specifically, we are interested in how innovation inputs (R&D
expenditures) and outputs (the number of patents, citation-weighted value of patents, and stock
market value of patents) depend on the extent to which the firm is controlled by shareholders that
have significant stakes in related firms, and on the extent to which the innovation is expected to
spill over to other, potentially also commonly owned firms.

To that end, we construct the following four outcome variables. R&D is the level of inflation-
adjusted R&D expenditures as reported in Compustat. We modify the variable only insofar as

we impute missing values with a 0 if and only if at some point in the history of that company

10



R&D was positive. This is the proxy we use for innovation inputs. As for outputs, we use the
following three variables from Kogan et al. (forthcoming). Log(14+Tcw) is the logarithm of 1 +
citation-weighted value of patents. Log(1+Tsm) is the logarithm of of 1 + total stock market
value of patents. Finally, Log(1+fNpats) is the logarithm of 1 + number of patents.

The key explanatory variables are defined as follows. First, C'O denotes two alternative mea-
sures of common ownership. For each company and year, we measure which fraction of the set
of “other” companies is beneficially owned by the top five shareholders where the set of “other”
companies is defined in various ways detailed below. We hereby aggregate the holdings of the top
five owners for each firm, whereas we value-weight the other holdings by their market cap. Next,
we rank-transform the common ownership variable.

The alternative measure of common ownership is borrowed from Harford, Jenter, and Li (2011).
In the HJL measure, for each pair of companies and for each shareholder we first compute the

following ownership ratio.

ownership of the shareholder in firm 1 x ownership of the shareholder in firm 2

ownership of the shareholder in firm 1 + ownership of the shareholder in firm 2

We then sum this variable across all shareholders for each pair firm-pair. Finally, we aggregate
the measure for each firm across all pairs, equal-weighting each pair.

Throughout our analysis we use the following set of controls: HHI is the rank-transformed
Herfindahl-Hirschman Index of market concentration defined as the sum of the squares of the
market shares. We compute it using sales, defined at the industry-level. Industries are defined
at the 4-digit level using SIC codes from the CRSP data base, SIC codes from Compustat, or
NAICS codes, alternatively. Logmef is the log of 1 4+ the market value of the company, whereas
we adjust for inflation as in Brav et al. (2014). Logkl is the capital-labor ratio, computed as log of
1 + the ratio of PPENT / EMP. PPENT is Plant Property and Equipment, and Emp is number
of employees; see Aghion et al. (2013); Hall et al. (2001); Gompers and Metrick (2001). Logage
is the log of 1 + firm’s age, again as in Brav et al. (2014). SPILLTECH and SPILLSIC are

11



technological and product market spillovers, as defined in Bloom et al. (2013).
Summary statistics (for the sample for which SPILLSIC is not missing for comparability) are

provided in Table 2.

V  Empirical Hypotheses, Methodology, and Results

In this section, we analyze how R&D and innovation activity of firms depends on the degree
to which the firms are commonly owned, how that relation depends on the extent to which inno-
vations spill over to other firm, and how the aforementioned relations depend on product market

competitiveness, as measured by the industry structure.

A Empirical Hypotheses

The theoretical model presented in section III showed that common ownership can have a
positive or a negative effect on innovation, depending on parameters. Specifically, the model
predicts that the correlation between common ownership and innovation increases in the level
of technological spillovers, but decreases the closer the firms are in product space. Whereas the
model also makes predictions about the sign of the common ownership coefficient as a function of
parameters, these predictions do not have a clear correspondence with the reduced-form empirical
methods we employ. We therefore do not offer tests that measure correlations between common
ownership and innovation in a broad cross-section or time-series of the data, but focus on fixed-
effect panel regressions instead. The results we obtain should therefore not be interpreted as
globally valid relations between common ownership and innovation; instead, we aim to provide
locally valid estimates that help understand to which extent small variations in common ownership
change innovation inputs and outputs, and to which extent the intuition gained from the model
is useful for understanding patterns in the data.

To be clear about what we are testing, however, we state the empirical null hypotheses. The

two hypotheses we are testing correspond to the two corollaries presented in section III:

12



Hypothesis 1:

e HO: Common ownership has no effect on innovation activity.

e Hi: Common ownership has a non-zero effect on innovation activity.
Hypothesis 2:

e HO: The effect of Common QOuwnership on innovation does not depend on product market

homogeneity or on technology proximity.

e Hi-spilltec: The effect of Common QOwnership on innovation increases with the level of

technological spillovers.

o Hi-spillsic: The effect of Common Ouwnership on innovation decreases with the level of

product market spillovers.

B Baseline Empirical Methodology

In our analysis, we estimate, for each of the four outcome variables (R&D inputs as well as three
innovation output measures) how innovation depends on common ownership conditional on the
industry structure (as measured by HHI and HHI?), the size of the firm, capital intensity, and age;
as well as the interactions of Common Ownership with product market spillovers and technology
spillovers (All these variables are computed as previously defined in section IV.) Formally, the

baseline regression is

Innovationy =5 - COy +v1 - SPILLSICy + 7o - SPILLTEC (9)
+ s 'Xit+Z’Yz'77x+€z’jt (11)

13



where firms are indexed by ¢, and years by ¢, and [ is the coefficient of interest. Xj; is the vector
of control variables logme f;, logkly, logage,. n, with x € {i,t} are firm industry, and year fixed
effects. CO;; measures to which extent the largest and most powerful shareholders of firm ¢ are
also beneficial owners of other firms that are connected to firm 7. Firms can be connected either
because they benefit from any innovation activities of firm 4, and/or because they are natural

competitors of firm ¢. Standard errors are clustered at the firm level.

C Baseline Empirical Results

C1 Common Ownership, Innovation, and Technology Spillovers

We begin our analysis by examining the impact of common ownership and technology spillovers
on innovation inputs (R&D expenses) as the outcome variable. Table 3 Panel A reports the results
for R&D, the level of inflation-adjusted R&D expenditures, using the measure of common owner-
ship. Throughout all of our specifications (without and with controls -columns 1 to 3, and using
Mahalanobis distance in column 4), common ownership is associated with higher innovation input,
even after differencing out industry-fixed, time-fixed, and firm-fixed level effects. We therefore re-
ject the first null hypothesis that innovation is not affected by common ownership. Furthermore,
in accordance with our theoretical analysis, and testing the second corollary, the positive relation
between common ownership and R&D is decreasing in the degree of product market spillovers.
However, we cannot reject the null hypothesis that the effect of common ownership on innovation
is increasing with technological spillovers. Formally, the results in this panel reject the empirical
null hypothesis 1, and provide support for the alternative hypothesis 2 H2-spillsic. The results
cannot reject the hypothesis H2-spilltech.

We now turn to the relation between common ownership and innovation outputs. Table 3
Panel B reports the results for logTew, the citation-weighted value of patents held by a firm. The
results here show that common ownership is associated with less innovation output, as reported

in line 1 of the table. For corollary 2, we can see that there is strong support for HI-spilltec

14



throughout, and weak support for H1-spillsic.

Similar patterns as in Panel B emerge in Table 3 Panel C and D which report the impact of
common ownership on the total stock market value of patents and the total number of patents
respectively (different innovation output measures).

Taken together, this evidence points towards a positive relationship between innovation and
common ownership both for innovation inputs, and a negative relationship between innovation and
common ownership for innovation outputs. The evidence is also consistent generally with corollary
2 of the theory: the effect of common ownership on innovation is increasing in SPILLTEC and

decreasing in SPILLSIC.

C2 Common Ownership, Innovation, Technology and Product Market Spillovers

Table 3 takes our analysis one step further by investigating how the above results differ when
we use an exogenous measure of the spillover measures. Following Bloom, Schankerman, and
Van Reenen (2013), we now employ an instrumented version of the spillover measures. The
reason is the following: in our baseline regressions, the dependent variable is R&D, and the
independent variables include SPILLTEC and SPILLSIC, which are computed using R&D. We
use as instrument the supply side shocks from tax-induced changes to the user cost of R&D
capital. Details on this identification approach can be found in Bloom, Schankerman, and Van

Reenen (2013).

C3 Discussion

Taken together, we find fairly strong support for the model’s predictions that (i) there is an
effect of common ownership on innovation and that (ii) the innovation-enhancing effect of common
ownership increases with the level of technology spillovers. The story is more complicated for the
comparative statics with respect to product market spillovers, however: whereas more commonly-
owned firms seem to spend more money on R&D in markets with greater levels of product market

spillovers, these expenditures do not seem to get translated into innovation outputs in an effective
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way. To the contrary, innovation outputs are less related to common ownership the higher the
level of product market spillovers. Hence, given how inefficient the greater R&D expenditures

seem to be spent, there is unlikely to be a business stealing effect from these resources spent.

VI Conclusion

In this paper we showed that, in theory, common ownership of within-industry competitors
can increase incentives to innovate when technological spillovers are sufficiently large and product
market spillovers are sufficiently low. On the other hand, common ownership can also decrease
innovation because common owners find business stealing between commonly owned companies
undesirable. The ambiguity in theoretical predictions thus poses an interesting empirical question
about the sign and magnitude of the average effect of common ownership on innovation. We
then used our theoretical model’s predictions to investigate how the relationship between common
ownership and innovation depends on the relative strength of technological and product market
spillovers.

Empirically, we found that common ownership has a positive effect on innovation input and
output when innovation spillovers to other firms are relatively large compared to the firms’ distance
in the product market.

These findings inform an active debate on whether welfare-enhancing effects of common own-
ership outweigh the previously empirically documented negative effects of common ownership on
firms’ incentives to compete. Given that a positive effect on innovation which we model as an
efficiency increase in this paper, is a necessary condition for common ownership to positively affect
welfare, our findings are a necessary ingredient in the argument against regulatory interventions
in the common ownership debate. A more subtle insight, however, is that the cross-sectional
differences across industries in our findings suggest that antitrust policy with respect to com-
mon ownership (as recently discussed by Posner et al. (2016)) may benefit from targeting some

industries more intensely than others. Anti-competitive effects of common ownership are likely

16



mitigated or even outweighed in the presence of substantial technological spillovers.
These recommendations are subject to various caveats and limitations of our study, however.
So far, our empirical work only shows correlation evidence but not identification of the predicted

effects of common ownership on innovation. Establishing a causal link is subject to ongoing work.
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Tables

Table 1. Example of commonly owned firms.
The table shows the top-ten owners of tech companies motivating the analysis of Bloom et al. (2013), along with their ownership

percentage.

IBM [%] Intel [%]
Berkshire Hathaway 8.46 Vanguard 6.34
Vanguard 5.78 BlackRock 6.28
BlackRock 5.19 Capital Research 5.72
State Street 5.15 State Street 4.01
State Farm 1.73 Wellington 2.11
Capital Research 1.49 Northern Trust 1.26
BNY Mellon 1.43 UBS 1.03
Northern Trust 1.15 BNY Mellon 0.98
Norges Bank 0.95 DFA 0.97
Geode Capital 0.80 Norges Bank 0.96
Motorola Solutions [%] Apple [%]
BlackRock 8.57 Vanguard 6.05
Vanguard 7.09 BlackRock 5.72
Orbis Allan Gray 5.19 State Street 3.82
Capital Research 5.12 Fidelity 2.34
Wellington 3.91 Northern Trust 1.26
State Street 3.75 BNY Mellon 1.09
Parnassus Investments 3.49 T. Rowe Price 1.07
Neuberger Berman 3.46 Capital Research 0.88
Metropolitan West 1.76 Norges Bank 0.88

Scharf Investments 1.63 Geode Capital 0.88
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Table 2. Summary Statistics for Key Variables.
We report distributional characteristics of our key variables, conditioning on the sample without missing SPILLSIC. Variable definitions

are given in section IV.

Variables Obs Mean Std. Dev. Min Max

Innovation Variables

R&D 36065 141.57 379.42 0.00 1895.71
Log(1+Tcw) 20633 2.85 1.62 0.69 7.16
Log(14+Tsm) 20633 2.75 2.38 0.03 8.83
Log(1+fNpats) 20633 2.22 1.49 0.69 6.34
Npats) (Number of Patents) 6502  36.49 91.16 1.00  568.00
Spillovers (Bloom et al. Variables)

Log__gspilltec 36118  10.73 1.05 6.18 12.93
Log_gspillsic 36118 9.69 1.63 1.77 12,77
Firm Characteristics

Log(1+kl) 35518 3.45 0.94 0.26 6.90
Log(1+ME) 35920  6.01 218 127 1057
Log(1+age) 36118 2.64 1.00 0.00 4.23
Industry Concentration Measures

HHI (rank-transformed) 32752 0.31 0.28 0.00 1.00
Firm level Common Ownership Measures

Original

EW_CO5 34693 0.0270 0.0229 0.0004  0.0998
VW_CO5 34693 0.0341 0.0295 0.0001  0.1286
HJL1 ew 34515 0.0302 0.0249 0.0001  0.1001
HJL2 ew 34515 3.7235 3.0866 0.0142 11.9286
Rank-transformed

EW_CO5 34693 0.5013 0.2894 0.0012  1.0000
VW_CO5 34693 0.5010 0.2891 0.0019  1.0000
HJL1 ew 34515 0.5026 0.2891 0.0012  1.0000
HJL2 ew 34515  0.5024 0.2886 0.0012  1.0000
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Dep variable: Log(1 + R&D/Sales)

Table 3. Common Ownership and Innovation as a Function of Technological Spillovers — Baseline Results.

The table shows regressions represented by equation ??. Standard errors are clustered at the firm level. Variable definitions are given
in section IV.

(1) (2) (3) (4)
Common Ownership 0.00263 0.166** 0.192** 0.257#%*
(0.316)  (2075)  (2.398)  (2.779)
Log(SPILLSIC) 0.0266***  0.0323***  0.0327***  0.0645***
(4.986)  (5.471)  (5.484)  (5.544)
Log(SPILLTEC) -0.0416%%*  _0.0379*** _0.0378*** _0.0675***
(-3.098)  (-2.882)  (-2.888)  (-3.382)
Common Ownership * Log(SPILLSIC) -0.0114***  -0.0117***  -0.0169***
(-3.225)  (-3.311)  (-3.016)
Common Ownership * Log(SPILLTECH) -0.00444 -0.00578 -0.00514
(-0.573)  (-0.752)  (-0.647)
Institutional Ownership -0.0112**  -0.0118**
(-2.348)  (-2.484)
Observations 24,667 24,667 24,647 24,647
R-squared 0.019 0.021 0.021 0.022
Number of GVKEY 1,966 1,966 1,966 1,966
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Table 3. Common Ownership and Innovation as a Function of Technological Spillovers — Baseline Results.

The table shows regressions represented by equation ??. Standard errors are clustered at the firm level. Variable definitions are given
in section IV.

Dep variable: Log(1 + Tcw) (1) (2) (3) (4)
Common Ownership -0.0285  -4.835%F*F 4 118%F* . 137HF*
(:0.213)  (-4.833)  (-4.186)  (-4.645)
Log(SPILLSIC) 0.409%F*F  0.402%**  (0.413***  (.536™***
(2.982)  (3.051)  (3.165)  (2.611)
Log(SPILLTEC) -0.353%*%  -0.598%H*  _(.595%HK (. 983 HH*
(-2.036)  (-3.478)  (-3.493)  (-3.721)
Common Ownership * Log(SPILLSIC) 0.0124 0.00394  -0.0259
(0.193)  (0.0616)  (-0.274)
Common Ownership * Log(SPILLTECH) 0.425%**  (0.387***  (.555%**
(3.995)  (3.660)  (4.149)
Institutional Ownership -0.331%FF*%  _(0.313***
(-3.837)  (-3.608)
Observations 24,699 24,699 24679 24,679
R-squared 0.127 0.131 0.133 0.132
Number of GVKEY 1,971 1,971 1,971 1,971
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Table 3. Common Ownership and Innovation as a Function of Technological Spillovers — Baseline Results.
The table shows regressions represented by equation ??. Standard errors are clustered at the firm level. Variable definitions are given

in section IV.

Dep variable: Log(1 + Tsm) (1) (2) (3) (4)
Common Ownership 0.0804 -12.85%FF _10.77FFF _15.76%**
(0.549)  (-10.55)  (-9.329)  (-10.59)
Log(SPILLSIC) 0.299* 0.256 0.284* 0.296
(1.674)  (1.550)  (L.783)  (1.153)
Log(SPILLTEC) 0.0263 -0.612*%F* -0.600*** -0.930%**
(0.117)  (-2.915)  (-2.957)  (-2.889)
Common Ownership * Log(SPILLSIC) 0.0821 0.0598 0.0876
(1.084)  (0.812)  (0.823)
Common Ownership * Log(SPILLTECH) 1.098%FF  0.985%H*  1.301***
(8.245)  (7.661)  (8.165)
Institutional Ownership -0.939%#*  _(.893***

(-9.593)  (-9.104)

Observations 24,699 24,699 24,679 24,679
R-squared 0.302 0.321 0.333 0.336
Number of GVKEY 1,971 1,971 1,971 1,971
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Table 3. Common Ownership and Innovation as a Function of Technological Spillovers — Baseline Results.

The table shows regressions represented by equation ??. Standard errors are clustered at the firm level. Variable definitions are given
in section IV.

Dep variable: Log(1 + fNpats) (1) (2) (3) (4)
Common Ownership -0.0715  -4.763%FF  _4.120%F*  _6.193%**
(0.645)  (-5.552)  (-4.927)  (-5.466)
Log(SPILLSIC) 0.412%*%  0.410%%%  0.419%FF  0.591%**
(3.432)  (3.567)  (3.687)  (3.359)
Log(SPILLTEC) -0.248%  -0.491%**  -(0.488***  -(.873*H*
(-1.666)  (-3.375)  (-3.392)  (-3.901)
Common Ownership * Log(SPILLSIC) 0.00375  -0.00333  -0.0151
(0.0710)  (-0.0634)  (-0.195)
Common Ownership * Log(SPILLTECH) 0.422%**  (.388%***  ().544%***
(4.721)  (4.395)  (4.864)
Institutional Ownership -0.292%F*% (. 273%**
(-4.012)  (-3.724)
Observations 24,699 24,699 24679 24,679
R-squared 0.156 0.161 0.164 0.164
Number of GVKEY 1,971 1,971 1,971 1,971
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Table 3. Common Ownership and Innovation as a Function of Technological Spillovers, where Spillovers are
instrumented.

The table shows regressions represented by equation ??. Standard errors are clustered at the firm level. Variable definitions are given
in section IV.

SPILLOVER MEASURES INSTRUMENTED Log(1+R&D/Sales) Log(l + Tew) Log(l + Tsm) Log(1 + fNpats)

Common Ownership 0.0918 -3.218%** -7.261%F* -2.989***
(1.260) (-3.912) (-7.328) (-4.300)
Log(SPILLSIC) 0.0217%** 0.141 -0.0687 0.148*
(3.866) (1.396) (-0.583) (1.676)
Log(SPILLTEC) -0.00897 0.224 0.123 0.147
(-0.840) (1.301) (0.588) (1.038)
Common Ownership * Log(SPILLSIC) -0.0137*** 0.0641 0.263%** 0.0425
(-3.231) (0.846) (3.028) (0.668)
Common Ownership * Log(SPILLTECH) -2.62e-06 0.450%** 0.9527%%* 0.426%**
(0.000246) (3.387) (5.765) (3.801)
Institutional Ownership -0.00916* -0.3307%** -0.9827%F* -0.299%F*
(-1.916) (-3.810) (-9.985) (-4.070)
Observations 24,595 24,627 24,627 24,627
R-squared 0.018 0.134 0.334 0.164
Number of GVKEY 1,962 1,967 1,967 1,967
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