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Abstract
We show that duopolistic innovation competition
between identical firmsmay lead to an equilibriumwith
asymmetric corporate governance modes with one firm
being shareholder oriented and its rival stakeholder
oriented. This happens if the benefit associated with
innovation success faced by the stakeholders falls short
of an endogenously determined threshold. Above this
threshold, the corporate governance equilibrium is sym-
metric with both firms oriented toward maximization
of shareholder value.
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1 INTRODUCTION

According to a common categorization, corporate governance systems have either a shareholder
or a stakeholder orientation. Firms in countries like the United States and the United Kingdom
are typically characterized asmaximizers of shareholder value, whereas corporations in, for exam-
ple, Germany, France, or Japan are described to optimize stakeholder value1. Some influential

1 Regulations in certain countries regarding representation of employees in the boards of companies are a good example
of a particular manifestation of how the interests of employees as stakeholders may influence decision-making in firms.
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studies have addressed the fundamental issue of whether society benefits from firms operating
with similar objectives different from shareholder value (e.g., Allen, 2005 or Tirole, 2001).
In this study, we focus on competition with respect to product innovation within a framework

where the mode of corporate governance is the strategic instrument determining the boundary
conditions for the subsequent investments made by firms. We show that innovation competition
between identical firms leads to an equilibrium with asymmetric corporate governance modes if
the benefit associated with innovation success faced by the stakeholders falls short of an endoge-
nous threshold. Above this threshold, the corporate governance equilibrium is symmetric with
both firms oriented toward maximization of shareholder value.
Allen et al. (2015) have earlier analyzed two-period duopoly industries, comparing shareholder

and stakeholder firms and characterizing circumstances where stakeholder firms are more valu-
able than shareholder firms. In contrast to Allen et al. (2015), the present study focuses on inno-
vation competition. More importantly, it not only compares firm values in the two governance
modes but it also characterizes those circumstanceswhere the subgameperfect governancemodes
selected by identical firms are asymmetric.
This study is organized as follows. Section 2 introduces the model and Section 3 presents and

discusses the analytical result. Section 4 presents brief concluding comments.

2 SHAREHOLDER AND STAKEHOLDER FIRMS: INNOVATION
COMPETITION

Consider competition with respect to product innovation between two symmetric firms, A and
B. Each firm i (i = A,B) chooses the probability of success 𝑝𝑖 . The innovation technology is such
that each firm faces the strictly increasing and convex cost 𝐶(𝑝𝑖) =

𝑐

2
𝑝2
𝑖
to reach the success

probability𝑝𝑖 . The parameter c captures the complexity of the innovation. We assume the innova-
tion to be sufficiently complex so that 𝑐 > 2𝜋𝑚, where 𝜋𝑚 denotes the monopoly profit achieved
if the firm is the only one to be successful. Thismeans that is it too costly to achieve certain success.
Further, we assume that the success probabilities of the two firms are independent of each other.

2.1 Competition between shareholder firms

Within the framework of a corporate governance systemwith shareholdermaximization, the com-
peting firms solve the following optimization problems:

max
𝑝𝐴

𝜋𝐴(𝑝𝐴, 𝑝𝐵) = 𝑝𝐴(1 − 𝑝𝐵) 𝜋𝑚 + 𝑝𝐴𝑝𝐵 𝜋𝑑 −
𝑐

2
𝑝2
𝐴

(1)

max
𝑝𝐵

𝜋𝐵(𝑝𝐵, 𝑝𝐴) = 𝑝𝐵(1 − 𝑝𝐴) 𝜋𝑚 + 𝑝𝐵𝑝𝐴 𝜋𝑑 −
𝑐

2
𝑝2
𝐵
, (2)

where 𝜋𝑑, 0 ≤ 𝜋𝑑 ≤
𝜋𝑚

2
, denotes the duopoly profit associated with a configuration where both

firms are successful with respect to the product innovation. We can interpret𝜋𝑑 as a reduced form
representation of the intensity of productmarket competition.𝜋𝑑 = 0 captures very intense prod-
uct market competition, whereas Δ =

1

2
𝜋𝑚 refers to a product market with cartel behavior.
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The profit maximization problems (1) and (2) imply the Nash equilibrium

𝑝∗ =
𝜋𝑚

𝑐 + Δ
, (3)

where Δ = 𝜋𝑚 − 𝜋𝑑. The equilibrium profit associated with (3) is given by

𝜋∗ =
𝑐

2

( 𝜋𝑚
𝑐 + Δ

)2
. (4)

It is worthwhile to point out that duopolistic innovation competition induces the firms to
expand their investments compared with the collusive outcome, which is characterized by 𝑝𝐶 =
𝜋𝑚

𝑐 + 2Δ
and associated profit 𝜋𝐶 = (

𝑐

2
+ Δ) (

𝜋𝑚

𝑐 + 2Δ
)2.

2.2 Competition between stakeholder firms

We now assume that the firms operate with a stakeholder governance mode. More precisely, in
line with Allen et al. (2015), we assume that the stakeholder firms maximize the following objec-
tive functions:

max
𝑝𝐴

Γ𝐴(𝑝𝐴, 𝑝𝐵) = 𝑝𝐴(1 − 𝑝𝐵) 𝜋𝑚 + 𝑝𝐴𝑝𝐵 𝜋𝑑 −
𝑐

2
𝑝2
𝐴
− 𝜑 (1 − 𝑝𝐴) (5)

max
𝑝𝐵

Γ𝐵(𝑝𝐵, 𝑝𝐴) = 𝑝𝐵(1 − 𝑝𝐴) 𝜋𝑚 + 𝑝𝐵𝑝𝐴 𝜋𝑑 −
𝑐

2
𝑝2
𝐵
− 𝜑 (1 − 𝑝𝐵). (6)

In (5) and (6), the parameter 𝜑 captures the cost faced by the stakeholder in case the innova-
tion fails, that is, in case the firm is bankrupt.2 For example, with employees as stakeholders the
idea is that with firm survival these employees can avoid the costs associated with finding new
employment. This cost is internalized by the stakeholder firm. Allen et al. (2015) capture the value
to stakeholders of firm survival in a similar way.
From (5) and (6) we can conclude that competition between stakeholder firms leads to theNash

equilibrium

�̃� =
𝜋𝑚 + 𝜑

𝑐 + Δ
= 𝑝∗ +

𝜑

𝑐 + Δ
. (7)

Thus, in order to avoid the costs of bankruptcy, the stakeholder firms expand their investments
in innovation compared with the shareholder firms. The equilibrium profit associated with stake-
holder firms is given by

�̃� = 𝜋∗ −
𝜙

(𝑐 + Δ)
2

[
Δ𝜋𝑚 + 𝜙 (Δ +

𝑐

2
)
]
, (8)

2 In order to guarantee that our model is feasible with internal solutions, we impose an upper bound on 𝜑. This restriction
is formally presented prior to Result 1.
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meaning that 𝜙

(𝑐+Δ)
2 [Δ𝜋𝑚 + 𝜙 (Δ +

𝑐

2
)] denotes the profit sacrifice induced by firms having a

stakeholder orientation.
As for the welfare implications in a symmetric equilibrium, we observe that a success proba-

bility p for each firm induces expected consumer surplus 2𝑝(1 − 𝑝) 𝑐𝑠𝑚 + 𝑝2 𝑐𝑠𝑑, where 𝑐𝑠𝑚(𝑐𝑠𝑑)
denotes consumer surplus with monopoly (duopoly) in the product market. It is straightforward
to verify that expected consumer surplus is increasing as a function of the success probability. In
light of (7) and (3), we can conclude that consumers benefit from an industry with firms operating
with the stakeholder mode. On the other hand, from (8) we infer that industry profits are lower
in an industry with stakeholder firms compared with an industry with shareholder firms. Con-
sequently, we can draw the conclusion that a shift from a symmetric industry with shareholder
firms to one with stakeholder firms introduces a distributional conflict of interest as such a shift
generates benefits to consumers at the expense of industry profits.

2.3 Asymmetric corporate governance

In this subsection, we investigate the case where the firms operate with different governance
modes. Without loss of generality, we assume firm A to maximize shareholder value, whereas
B maximizes stakeholder value. With such a configuration the optimization problems are given
by

max
𝑝𝐴

Γ𝐴(𝑝𝐴, 𝑝𝐵) = 𝑝𝐴(1 − 𝑝𝐵) 𝜋𝑚 + 𝑝𝐴𝑝𝐵 𝜋𝑑 −
𝑐

2
𝑝2
𝐴

(9)

max
𝑝𝐵

Γ𝐵(𝑝𝐵, 𝑝𝐴) = 𝑝𝐵(1 − 𝑝𝐴) 𝜋𝑚 + 𝑝𝐵𝑝𝐴 𝜋𝑑 −
𝑐

2
𝑝2
𝐵
− 𝜑 (1 − 𝑝𝐵). (10)

With this asymmetric corporate governance, the equilibrium investments are given by

̂̂ 𝐴𝑝 = 𝑝∗ − 𝛿 Δ < 𝑝∗ < 𝑝∗ + 𝛿 𝑐 = �̂�𝐵, (11)

with 𝛿 defined according to 𝛿 =
𝜑

(𝑐+Δ)(𝑐−Δ)
. Thus, according to (11), the theoretical prediction is

that the stakeholder firm invests more in innovation than the shareholder firm in an asymmet-
ric equilibrium. Such a conclusion is consistent with the empirical findings reported in Flam-
mer and Kacperczyk (2016), according to which stakeholder firms tend to have a higher number
of patents and citations per patent. Furthermore, as (11) makes clear, in the asymmetric equi-
librium, the investment expansion of the stakeholder firm exceeds the associated contraction of
the shareholder firm in comparison with the symmetric equilibrium with two firms maximizing
shareholder value.
The equilibrium profit for the shareholder firm associated with (11) is given by

̂̂ 𝐴𝜋 = 𝜋∗ − 𝛿
[
Δ𝑝∗ + 𝛿 (

𝑐

2
− Δ)

]
, (12)
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TABLE 1 The equilibrium profits under the different combinations of corporate governance mode with the
notation that 𝑔1 =

𝜑

(𝑐+Δ)
2

[
Δ𝜋𝑚 + 𝜑

(
Δ +

𝑐

2

)]
, 𝑔2 = 𝛿

[
Δ𝑝∗ + 𝛿

(
𝑐

2
− Δ

)]
, and

𝑔3 = 𝛿
[
Δ2 𝑝∗ − 𝛿 𝑐

(
𝑐2

2
− Δ2

)]

Firm B
Shareholder Stakeholder

Firm
A

Shareholder 𝜋∗ 𝜋∗ 𝜋∗ − 𝑔2 𝜋
∗ + 𝑔3

Stakeholder 𝜋∗ + 𝑔3 𝜋
∗ − 𝑔2 𝜋∗ − 𝑔1 𝜋

∗ − 𝑔1

whereas the equilibrium profit for the stakeholder firm is

�̂�𝐵 = 𝜋∗ + 𝛿

[
Δ2 𝑝∗ − 𝛿 𝑐 (

𝑐2

2
− Δ2)

]
. (13)

In other words, in comparison with competition between shareholder firms, with
asymmetric corporate governance, the equilibrium profit of the shareholder firm is
reduced by 𝛿 [Δ𝑝∗ + 𝛿 (

𝑐

2
− Δ)] , whereas that of the stakeholder firm is increased by

𝛿 [Δ2 𝑝∗ − 𝛿 𝑐 (
𝑐2

2
− Δ2)] . The investment decisions are strategic substitutes, and by expanding

its investment compared with a shareholder firm, the stakeholder firm induces the rival to reduce
its investment, as shown in (11). This feature leads to a higher profit for the stakeholder firm than
the shareholder firm in the asymmetric equilibrium.
The welfare implications associated with an asymmetric corporate governance mode are more

complex than with a symmetric one. From (11), (12), and (13), we can conclude that the effects
induced by a shift from the configuration with a symmetric shareholder orientation to an asym-
metric corporate governance mode are, a priori, ambiguous as far as both consumer surplus and
industry profits are concerned. Our hypothesis is that these welfare effects are case-specific, but
a more systematic analysis remains an issue for future research.

3 CORPORATE GOVERNANCE IN EQUILIBRIUM

Table 1 summarizes the equilibrium profits associated with the different combinations of corpo-
rate governance. The equilibrium profit with shareholder firms, 𝜋∗, is defined in (4). In this sec-
tion, we analyze the modes of corporate governance emerging as a subgame perfect equilibrium
if the firms determine their governance in anticipation of the subsequent outcome at the stage
of innovation competition. We are particularly interested in the question of whether firms with a
stakeholder focus emerge as a subgame perfect equilibrium.
Without loss of generality, we impose as a normalization that 𝜋𝑚 = 1. Further, we introduce

an upper limit on 𝜑 according to 𝜑 ≤ 𝜑max =
𝑐−Δ

𝑐
(𝑐 + Δ − 1). Assuming these conditions to

hold, we formulate the following result.
Result 1: (a) The corporate governance equilibrium is asymmetric with one firm having a stake-

holder orientation and the other a shareholder orientation if 𝜑 < �̂� ≡
2 (𝑐−Δ)Δ2

𝑐 (𝑐2 − 2Δ2)
.

(b) The corporate governance equilibrium is symmetric with both firms oriented toward share-
holder maximization if 𝜑 > �̂� ≡

2 (𝑐−Δ)Δ2

𝑐 (𝑐2 − 2Δ2)
.
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Proof: We first observe that 𝑔1 =
𝜙

(𝑐+Δ)
2 [Δ𝜋𝑚 + 𝜙 (Δ +

𝑐

2
)] > 0 and 𝑔2 =

𝛿 [Δ𝑝∗ + 𝛿 (
𝑐

2
− Δ)] > 0. Further, the difference 𝑔1 − 𝑔2is strictly increasing as a func-

tion of 𝜑. Combined with the feature that 𝑔1 − 𝑔2 = 0 for 𝜑 = 0, we can conclude that it always
holds true that 𝑔1 − 𝑔2 > 0 for 𝜑 > 0.
A conventional analysis reveals that 𝑔3 = 𝛿 [Δ2 𝑝∗ − 𝛿 𝑐 (

𝑐2

2
− Δ2)] is strictly increasing as

a function of 𝜑 when 𝜑 <
(𝑐−Δ)Δ2

𝑐 (𝑐2 − 2Δ2)
, whereas it is strictly decreasing for 𝜑 >

(𝑐−Δ)Δ2

𝑐 (𝑐2 − 2Δ2)
.

These properties combined with the features that 𝑔3 = 0 for 𝜑 = 0 and 𝑔3 = 0 for 𝜑 = �̂� ≡

2 (𝑐−Δ)Δ2

𝑐 (𝑐2 − 2Δ2)
make it possible for us to conclude that 𝑔3 > 0 (𝑔3 < 0) if and only if 𝜑 < �̂� (𝜑 > �̂� ).

As illustrated by Table 1, the established properties of the parameters𝑔1, 𝑔2, and 𝑔3 imply the
conclusions formulated in Result 1 (a) and (b).
Finally, we have to verify that ourmodel is feasible so that 0 ≤ ̂̂ 𝐴𝑝 = 𝑝∗ − 𝛿 Δ < 𝑝∗ + 𝛿 𝑐 =

�̂�𝐵 ≤ 1. These inequalities follow from the restriction that 𝜑 ≤ 𝜑max =
𝑐−Δ

𝑐
(𝑐 + Δ − 1). Fur-

ther, keeping in mind that the normalization 𝜋𝑚 = 1 implies that 𝑐 > 2 andΔ < 1we can apply
straightforward calculus to verify that 0 < �̂� ≤ 𝜑max =

𝑐−Δ

𝑐
(𝑐 + Δ − 1). Finally, based on

standard calculus, we can also prove that the parameter restrictions imply that 𝜋∗ − 𝑔2 > 0,
meaning that the equilibrium profit is non-negative for both firms in all the equilibrium con-
figurations.
According to Result 1, competition between identical firms leads to an equilibrium with asym-

metric corporate governance modes if the cost of failure faced by the stakeholders is sufficiently
small. This result can be explained with reference to (11). With asymmetric corporate governance,
the innovation expansion by the stakeholder firm exceeds the contraction by the shareholder firm
when comparing to a benchmark with two shareholder firms. This incentive to strategically ben-
efit from a unilateral deviation from a shareholder orientation is the mechanism leading to the
asymmetric equilibrium configuration. However, the asymmetric investment configuration does
not economize on costs, and this inefficiency increases in the convexity of the investment costs.
The threshold �̂� balances the strategic benefits to stakeholder firms against the cost inefficiency.
Formally, 𝜕 �̂�

𝜕 𝑐
< 0meaning that the asymmetric governance equilibrium survives for a shrinking

interval of bankruptcy costs faced by the stakeholder firm in response to more convex investment
costs.3 This feature would imply as an empirically testable hypothesis that asymmetric gover-
nance modes would be observed less frequently in industries facing more complex R&D chal-
lenges translating into more convex investment costs. Above the threshold �̂�, the corporate gov-
ernance equilibrium is symmetric with both firms oriented toward maximization of shareholder
value. Furthermore, the asymmetric equilibrium is not uniquely determined insofar as it can be
supported by two different role distributions between the firms.
The mechanism generating the asymmetric corporate governance equilibrium in the present

model is different from the forces driving the asymmetry in the mixed oligopoly model devel-
oped by Colombo (2018). Colombo (2018) focuses on a mixed oligopoly with one public welfare-
maximizing firm and identical profit-maximizing firms, and he demonstrates that the identical
profit-maximizing firms may produce different quantities in a Cournot equilibrium.4

3 As pointed out by a referee, conditional on a given 𝜙 the condition for an asymmetric corporate governance equilibrium
could alternatively be formulated by with respect to the cost parameter c.
4 The literature has also presented some additional applications, for example Reinganum (1981) or Shy and Stenbacka
(2003), with the feature that competition between identical firms may lead to an asymmetric equilibrium.
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In the presentmodel, the selection of corporate governancemode could be viewed as a strategic
delegation design, which is evaluated from the perspective of expected profits. Models of strategic
delegation are typically formulated in terms of a continuous delegation parameter, and they tend
to focus exclusively on symmetric equilibria. For example, Fershtman and Judd (1987) or Sklivas
(1987) establish symmetric delegation equilibria highlighting that duopoly firms have strategic
incentives to deviate from profit maximization.5 In contrast, in the present model, the available
modes with shareholder and stakeholder firms are assumed to be exogenously given with the
parameter 𝜑 capturing the difference in objectives across these governance modes. Under such
circumstances, the delegation decision is a discrete choice, which induces the possibility of an
equilibrium outcome with asymmetric corporate governance.

4 CONCLUDING COMMENTS

Regulatory specifications, for example requirements of employee representation on boards, are
often considered to constitute amain reason for observations of asymmetric corporate governance
modes in various industries with firms operating in different countries subject to country-specific
legislation. This study has established that asymmetric corporate governance modes may very
well arise also as the outcome of innovation competition between firms engaged in imperfect
competition without asymmetries in the legal environments subject to which firms operate. Our
model offers a theoretical explanation, relying purely on mechanisms of strategic competition,
for observations where firms with shareholder and stakeholder orientations coexist in industries
focused on innovation. Our theoretical results suggest, as an empirically testable hypothesis, that
for a given stakeholder orientation, we would expect configurations with asymmetric governance
modes to be less likely when facing more complex R&D challenges such that the cost functions
are more convex.
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