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Introduction: Objective & Result

We examine static price competition with homogeneous products in
the presence of common ownership arrangements and di¤erent
corporate control structures.

Main result: �rms can sustain monopoly price under various
corporate control structures, including silent �nancial interests and
proportional control, and any number of �rms. Non-controlling
minority shareholders facilitate the monopoly outcome.

This condition supports symmetric and asymmetric stakes, controlling
and non-controlling shareholders, and can arise as an equilibrium of a
network formation game or a bargaining process.
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Introduction: Motivation

Common investors in �rms from the same industry are widespread
(Azar, Schmalz, and Tecu, 2018)

investment managers, conglomerate holding companies, pension and
hedge funds...
Sectors: technology, pharmaceuticals, banks, airline industries...

Common ownership has become even more important in the last
decades:

the proportion of institutional investors simultaneously holding at least
5% of the shares of US public �rms in the same industry has increased
from <10% in 1980 to 60% in 2014 (He and Huang, 2017)
increase in size of large asset management companies and increased
diversi�cation of institutional investors (Backus, Conlon, and Sinkinson,
2020)
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Introduction: Literature & Questions

Theoretical literature: horizontal overlapping ownership structures
generally reduce competition

Rotemberg 1984; Bresnahan and Salop 1986; Reynolds and Snapp
1986; Farrell and Shapiro 1990; Shelegia and Spiegel 2012; Bayona and
López 2018; López and Vives 2019; Papadopoulos, Petrakis, and
Skartados 2019; Salop and O�Brien 2000

Limited theoretical research on the relationship between common
ownership arrangements, control structures, and prices.

Questions:

What is the privately optimal common ownership structure?
Can this structure arise as an equilibrium?
How does this equilibrium depend on the corporate control structure?

Particular cases: silent �nancial interests and proportional control
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Model

N � 2 identical �rms competing à la Bertrand, with identical
marginal cost c , and I � N investors.

Each �rm j sets pj . The �rms with the lowest price, p, split the
demand, Q(p), equally. Assume Q(p) is well-behaved.

αij : share that investor i owns of �rm j .

zj : fraction of �rm j�s pro�t owned by minority (non-controlling)
shareholders (zj = 1�∑I

i αij )

γij : extent of investor i�s control over �rm j (∑I
i γij = 1)

Proportional control: γij = αij for all i , j ;
Silent �nancial interest: γjj = 1 and γij = 0 for i 6= j .

Firm j 0s operating pro�t: πj = (p � c)q.
Investor i�s portfolio pro�t: πi = ∑N

k αikπk , where πk is �rm k�s
pro�t.
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Model

Given the existing COs, the manager of �rm j maximizes a weighted
average of the investors�portfolio pro�ts (Salop and O�Brien, 2000):

∑I
i γijπ

i =
�
∑I
i γijαij

�
πj +∑I

i γij ∑
N
k 6=j αikπk .

This is equivalent to maximizing:

Πj = πj +∑N
k 6=j λjkπk ,

where λjk � ∑I
i γijαik

∑I
i γijαij

.

The manager of �rm j internalizes the pro�t of �rm k through
parameter λjk �the relative weight that the manager of j places on
k�s pro�t in relation to the pro�t of �rm j .
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Model �Price Competition

Let p = minfpjgNj=1 � pM , where pM is the monopoly price.
Let L and Ω be the number and set of �rms with the lowest price.
We have:

Πj = (p � c)
Q(p)
L

+
N

∑
k2Ωnfjg

λjk (p � c)
Q(p)
L

if pj = p,

Πj =
N

∑
k2Ωnfjg

λjk (p � c)
Q(p)
L

if pj > p.

We study equilibria with positive pro�ts by focusing on candidate
equilibria where all �rms set the same price.
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Model �Price Competition

1st necessary condition for an equilibrium where Π > 0 and all �rms
set the same price:

(p � c)Q(p) � (p � c)Q(p)
N

+∑N
k 6=j λjk (p � c)

Q(p)
N

.

The internalized pro�t from undercutting must be at most equal to
the internalized pro�t from keeping the same price.

By simplifying we obtain

1 � ∑N
k 6=j λjk

N � 1 . (1)

The weight that �rm j�s manager gives on �rm j must be smaller or
equal to the average weight in all other �rms.
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Model �Price Competition

2nd necessary condition for an equilibrium where Π > 0 and all �rms
set the same price:

∑N
k 6=j λjk (p � c)

Q(p)
N � 1 � (p � c)

Q(p)
N

+∑N
k 6=j λjk (p � c)

Q(p)
N

.

The internalized pro�t from setting a price higher than the common
price (j�s investors participations in rivals�pro�t) must be at most
equal to the internalized pro�t from setting the same price.

By simplifying we obtain

∑N
k 6=j λjk

N � 1 � 1. (2)

By raising the price, �rm j allows the other N � 1 �rms to enjoy
higher pro�ts because they share the industry pro�t with one �rm less.
This is more attractive for j�s manager the higher ∑N

k 6=j λjk becomes.
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Model �Price Competition

Proposition
There exists a continuum of equilibria with positive pro�ts and a common
price p, such that c < p � pM , if for each �rm j = 1, 2, ...,N:

∑N
k 6=j λjk = N � 1. (3)

System (3) encompasses general common ownership and control
structures, including silent �nancial interests and proportional control.

For a given control structure, the higher the number of �rms, the
higher the stakes that investors must own of the others in order to
deter deviations from the common price:

The incentives to deviate increase with the number of �rms;
In order to make �rms�managers unwilling to deviate, they must give
more weight to other �rms�pro�ts.
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Model �Price Competition

Special case: If the (control-weighted) share of pro�ts that investors
have in one �rm is equal to the (control-weighted) share of pro�ts in
all other �rms, then no manager has an incentive to deviate

i.e. when the the numerator of λjk is equal to the denominator of λjk
for all j 6= k, then λjk = 1 and Proposition 1 holds for all j .

Corollary

The CO structures that satisfy ∑I
i=1 γijαik = ∑I

i=1 γijαij for all j 6= k
support price equilibria with positive pro�ts and with symmetric and
asymmetric COs.
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Model �Applications

Examples: set N = I = 3.

Let z̄j � (1� zj ) be the fraction of shares of each �rm j owned by
non-minority investors, and assume zj = z > 0 for all j .

Let βj = ∑N
k 6=j αjk �the sum of stakes that the investor i = j of �rm

j has on the rest of �rms.

A. Bayona, A. López, A.G. Manganelli (ESADE Business School, UAB, EADA Business School)Common Ownership & Price Competition CRESSE, 2021 12 / 23



Model �Applications

Examples: set N = I = 3.

Let z̄j � (1� zj ) be the fraction of shares of each �rm j owned by
non-minority investors, and assume zj = z > 0 for all j .

Let βj = ∑N
k 6=j αjk �the sum of stakes that the investor i = j of �rm

j has on the rest of �rms.

A. Bayona, A. López, A.G. Manganelli (ESADE Business School, UAB, EADA Business School)Common Ownership & Price Competition CRESSE, 2021 12 / 23



Model �Applications

Examples: set N = I = 3.

Let z̄j � (1� zj ) be the fraction of shares of each �rm j owned by
non-minority investors, and assume zj = z > 0 for all j .

Let βj = ∑N
k 6=j αjk �the sum of stakes that the investor i = j of �rm

j has on the rest of �rms.

A. Bayona, A. López, A.G. Manganelli (ESADE Business School, UAB, EADA Business School)Common Ownership & Price Competition CRESSE, 2021 12 / 23



Model �Applications: silent �nancial interests

For silent �nancial interests, Proposition 1 reduces to αjj =
βj

(N�1) .

For Proposition 1 to hold,

for a given αjj , if the number of �rms in the industry increases we need
βj to increase � the controlling investor of �rm j needs to own more
stakes of the other �rms.
for a given βj , if N increases we need αj to decrease � the controlling
investor of �rm j needs to own less stakes of her own �rm.
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Model �Applications: silent �nancial interests

Example of a CO con�guration that admits price equilibria with
positive pro�t with silent �nancial interests (row=investor;
column=stake in the �rm):

A =

0@ α11 α12 α13
α21 α22 α23
α31 α32 α33

1A =

0@ z/3 2z/3 0
0 z/3 2z/3

2z/3 0 z/3

1A (4)

with γjj = 1 and γij = 0 for i 6= j . Then

Λ =

0@ λ11 λ12 λ13
λ21 λ22 λ23
λ31 λ32 λ33

1A =

0@ 1 2 0
0 1 2
2 0 1

1A .

Here Prop.1 is satis�ed but not Cor.1. This describes the case of a
founder with venture capitalists investing in the �rm with no control.
Minority shareholders zj facilitate the monopoly outcome: investors
need to own a lower proportion of rivals�shares to sustain the
monopoly price.
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Model �Applications: proportional control

Example of a CO con�guration that admits price equilibria with
positive pro�t with proportional control is αij = z̄/3, which implies
γij = z/3 for all i , j . It follows that

λjk =
3 (z/3)2

3 (z/3)2
= 1

for all j 6= k.

Note that ∑I
i=1 γijαik = ∑I

i=1 γijαij , thus Corollary 1, and therefore
Proposition 1, hold.

As in SFI, minority shareholders zj facilitate the monopoly outcome:
investors need to own a lower proportion of rivals�shares.
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Model �Applications: proportional control

Numerical examples of a CO con�guration that admits price equilibria
with positive pro�t with proportional control:

(i) Let z̄ = 0.3 and

A =

0@ 0.18 0.18 0.18
0.06 0.06 0.06
0.06 0.06 0.06

1A ,
so (3) is satis�ed with λjk = 1 for all j , k.
(ii) Let z̄ = 0.3 and

A =

0@ 0.14 0.14 0.14
0.08 0.08 0.08
0.08 0.08 0.08

1A ,
so (3) is satis�ed with λjk = 1 for all j , k.
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Incentives to Form CO

Most of the extant literature has examined price or quantity equilibria
for a given ownership structure, but has omitted the discussion on
whether such ownership structure is itself an equilibrium.

We explore two possibilities that account for investors�individual
incentives and support the price equilibrium of Proposition 1 as an
equilibrium in ownership structure of the extended game:

a network formation game with transfers among investors;
a Nash bargaining game among investors.
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Incentives to Form CO �Network Formation Game

De�nition

(Pairwise stability with transfers). Let uj (g) be the payo¤ to
player j under network g, and let xy denote the link between player x
and player y . The term xy 2 g indicates that x and y are linked in
the network g. Such a network is said to be pairwise stable with
transfers if

(i) xy 2 g ) ux (g) + uy (g) � ux (g � xy) + uy (g � xy), and
(ii) xy /2 g ) ux (g) + uy (g) � ux (g + xy) + uy (g + xy).

A network is pairwise stable if (i) no player has incentives to sever a
formed link and (ii) no two players want to create a new link.

A. Bayona, A. López, A.G. Manganelli (ESADE Business School, UAB, EADA Business School)Common Ownership & Price Competition CRESSE, 2021 18 / 23



Incentives to Form CO �Network Formation Game

In our model, an ownership structure a� is pairwise stable if

(i 0) α� > 0 ) πx (a�) + πy (a�) � πx (a� � α) + πy (a� � α)

with α � α�, i.e., investors x and y trade a given stake only when
such a trade raises their joint pro�t, and if

(ii 0) α� = 0 ) πx (a�) + πy (a�) � πx (a� + α) + πy (a� + α)

for any feasible positive α, i.e., the trade of stake α does not take place
when it lowers the joint pro�t of the two corresponding investors.
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Incentives to Form CO �Network Formation Game

Note that when (3) is satis�ed, πx + πy is independent of α. For a
given mass of minority shareholders, z1, ...zN , we have the following
result.

Proposition
For any given corporate control structure, any con�guration a� that
satis�es (3) is pairwise stable.

Each �rm makes the symmetric payo¤ πM/N at equilibrium: trading
or removing a stake just changes the distribution of the joint pro�t
but does not increase its size.

It decreases, however, the joint pro�t if, as a result, Proposition 1 no
longer holds, in which case πx + πy is zero.
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Incentives to Form CO �Bargaining Game

Suppose that, prior to bargaining, each investor i has an exogenous
bargaining power σi , with Σiσi = 1. Then each i obtains

ψi � σiπM [1�∑N
k zk/N ], (5)

Investors bargain over the (industry) monopoly pro�t minus the
fraction distributed among minority shareholders.

At the payo¤ dominant equilibrium, the portfolio pro�t of investor i is
πi = ∑N

k αikπM/N. Then, it must be that ∑N
k αikπM/N = ψi for

each i .

Proposition
The ownership structure that satis�es (3) is the result of a bargaining
game with the following distribution of bargaining power among investors:

σi =
∑N
k αik/N

[1�∑N
k zk/N ]

. (6)
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Discussion & Conclusion

This paper has studied Bertrand competition with symmetric costs
and homogeneous products in the presence of common ownership.

We �nd that the monopoly outcome can be achieved through
common ownership since this removes the incentives to deviate.

We characterize the ownership and corporate control structures that
support common price equilibria with positive pro�ts, and show that
they admit both symmetric and asymmetric stakes, apply to various
corporate control structures, including silent �nancial interests and
proportional control, and any number of �rms.

We show that the common ownership structures supporting the
monopoly outcome can arise as the solution to a network formation
game or a bargaining problem among investors.
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Discussion & Conclusion

We �nd that the higher the number of �rms, the higher the stakes of
other �rms that investors must own to deter �rms�managers from
deviating.

Non-controlling minority shareholders facilitate the monopoly
outcome: the higher their proportion, the lower the stakes of other
�rms that investors must own to maintain the monopoly outcome.

Result suggest that competition authorities need to have more
detailed knowledge of the network of ownership among investors to
estimate the potential anticompetitive e¤ects of common ownership.
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