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• We incorporate under-diversification and imperfect investor protection into the standard real options model.
• The firm either over- or under-invests, depending on the magnitude of the agency conflicts.
• Perfecting investor protection does not eliminate inefficient investment decisions by the insider.
• Total social welfare decreases with cash flow ownership of the insider.
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a b s t r a c t

This paper develops an incomplete-markets model of investment timing by a firm’s controlling
shareholder, who is exposed to idiosyncratic risk and pursues private benefits at the expense of outside
shareholders. We show that the timing of investment selected by the controlling shareholder reflects
a tradeoff between his incentives to pursue private benefits and the costs of nondiversification. The
firm may overinvest or underinvest depending on the magnitude of the agency conflicts. Moreover, our
theoretical model predicts that increasing the cash flow ownership of the controlling shareholder will
decease the total social welfare, which provides novel testable empirical implications for investment.
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1. Introduction

Most firms around the world, including large, publicly traded
companies, are predominantly controlled by a single large share-
holder (the insider, e.g., the founder or the founder’s heir) due to
highly concentrated ownership (La Porta et al., 1999). Moreover,
the lack of investor protection and the separation of control rights
and cash flow ownership allow the controlling shareholder to pur-
sue private benefits at the expense of outside minority sharehold-
ers.1 Therefore, agency conflicts among shareholders have received
considerable attention in the corporate finance literature. For

1 The controlling shareholder’s control rights frequently exceed cash flow
ownership via dual-class shares, pyramid ownership structures, and cross-
ownership (see Bebchuk et al., 2000).

http://dx.doi.org/10.1016/j.econlet.2017.02.011
0165-1765/© 2017 Elsevier B.V. All rights reserved.

http://dx.doi.org/10.1016/j.econlet.2017.02.011
http://www.elsevier.com/locate/ecolet
http://www.elsevier.com/locate/ecolet
http://crossmark.crossref.org/dialog/?doi=10.1016/j.econlet.2017.02.011&domain=pdf
mailto:18610338619@163.com
mailto:start0121@126.com
mailto:yang.jinqiang@mail.shufe.edu.cn
http://dx.doi.org/10.1016/j.econlet.2017.02.011


66 C. Wen et al. / Economics Letters 153 (2017) 65–71

instance, Claessens et al. (2002), La Porta et al. (2002) and others
document how investor protection influences firm value.

Existing studies on investor protection indicate that the con-
trolling shareholder pursues his private benefits in twoways. First,
he directly diverts part of the firm’s cash flows as private benefits.
Second, he distorts the firm’s policy choices away from the first-
best no-agency level. In particular, La Porta et al. (2000) argue that
agency conflicts among shareholders manifest primarily through
inefficient investment choices because corporate investment is dif-
ficult to verify and contract. Consequently, several studies, such as
Lambrecht and Myers (2008) and Morellec andWang (2004), have
begun the task of incorporating imperfect investor protection into
the real options model and examine the impact of opportunistic
behavior by the insider on corporate policies. Unfortunately, all of
these papers assume the insider is well-diversified. In fact, one of
fundamental characteristics of the insider is a lack of diversification
because active businesses account for a large fraction of his total
wealth (Chen et al., 2010). Furthermore, this lack of diversification
means that the insider is affected adversely by the firm’s idiosyn-
cratic risk (Maug, 1998). This risk decreases the subjective value
of the insider’s investment, and he may have a stronger incentive
to appropriate wealth from outside shareholders. By accounting
for the key friction, the insider’s lack of diversification, in this pa-
per, we develop a new dynamic model to examine the controlling
shareholder’s tunneling behavior in a real options framework.

We assume that an all-equity-financed firm consists of assets-
in-place and a growth option and is run by a self-interested, risk-
averse controlling shareholder who exercises control rights over
investment in his own best interest and diverts part of the firm’s
free cash flows as private benefits under imperfect investor protec-
tion. In this framework, we restrict our attention to studying how
the conflict of interest between the undiversified inside control-
ling shareholder and well-diversified outside shareholders affects
investment timing and total social value from the perspective of
incomplete markets. We have the following findings. First, com-
pared with the first-best benchmark, the firm may overinvest or
underinvest depending on the magnitude of the agency conflicts.
This differsmarkedly from the conventional result that agency con-
flicts among shareholders always lead to overinvestment. Second,
even with perfecting investor protection, the risk-averse control-
ling shareholder’s distorted investment incentives cannot be elim-
inated. Finally, contrary to the standard complete-market model,
total social welfare in our setting decreases with cash flow owner-
ship of the controlling shareholder due to the undesirable under-
diversification cost.

Our work is closely related to two sets of dynamic models of
investment. First, building on Dixit and Pindyck (1994), Hender-
son (2007), Hugonnier and Morellec (2007) and Miao and Wang
(2007) study the impact of nondiversifiable risk on the exercise of
real options. However, these papers consider neither the implica-
tions of a lack of investor protection nor firms being heterogeneous
in their asset composition. Second, Lan et al. (2012) (henceforth,
LWY) also develop an incomplete-markets model to study the im-
plications of imperfect investor protection. They adopt the frame-
work of Hayashi’s q-theory and focus on optimal dynamic corpo-
rate policies. Furthermore, the investment they describe is partially
reversible, in the sense that a firm can buy and sell capital. Unlike
LWY, we adopt the standard Dixit and Pindyck (1994) framework
and model investment as a growth option, which is irreversible
and involves a one-shot lump-sum cost. Importantly, we focus on
when the controlling shareholder chooses to invest. In addition,we
model the separation of the insider’s control rights and cash flow
ownership. While realistic, this is ignored by LWY. As will see, this
plays an important role in determining the firm’s investment pol-
icy.

2. Model

2.1. Setup

Consider an infinitely lived public firm that has assets-in-place
and is populated by two types of agents: the controlling share-
holder (also called the insider) and outside shareholders. We
assume that outside shareholders have access to the perfectly
competitive and complete financial market and are thus well-
diversified,while the controlling shareholder cannot hedge against
the variations in the firm’s idiosyncratic risk factor because he is
constrained and thus faces incomplete markets.

At every point in time t , assume that the assets-in-place of the
firm generate a stochastic revenue process, {Xt : t ≥ 0}, that
follows a geometric Brownian motion:

dXt = µXtdt + σXt(ρdBt +


1 − ρ2dZt), X0 given, (1)

where µ is the expected rate of revenue growth, and σ is the total
volatility of revenue growth. All sources of uncertainty arise from
two independent components defined on a filtered probability
space, (Ω,F , {Ft : t ≥ 0}, P): a market (systematic) shock rep-
resented by the standard Brownian motion B and an idiosyncratic
shock represented by the standard Brownianmotion Z . The param-
eter ρ is the correlation coefficient between the firm’s revenue risk
andmarket risk. Thus,π = ρσ and ϵ =


1 − ρ2σ are the system-

atic and idiosyncratic volatility of revenue growth, respectively.
In addition to its assets-in-place, the firm has an opportunity

to expand its scale of operations at any time by a factor of Λ > 1
(i.e., revenues will increase from X to ΛX upon expansion), at a
fixed, irreversible investment cost I .We assume that the expansion
is financed by the firm’s internal funds (retained earnings).

2.2. Imperfect investor protection

Agency conflicts between the controlling shareholder and
outside shareholders are introduced by assuming that the firm is
run by a self-interested, risk-averse controlling shareholder who
has complete control over investment policy and can capture a
fraction s ∈ (0, 1) of the firm’s net revenues as private benefits
under imperfect investor protection (as in La Porta et al., 2002;
Lambrecht and Myers, 2008). Hence, firm profits are not shared
among shareholders on a pro rata basis. This socially inefficient
tunneling behavior is costly. However, pursuing private benefits
is less costly when there is greater separation of the controlling
shareholder’s cash flow ownership, α, and control rights, φ
(Grossman and Hart, 1988), ceteris paribus. Consequently, similar
to La Porta et al. (2002), we assume that the cost of net income
diversion is given byΨ (s, x) = ψ(s)Φ(x), whereΦ(x) is the firm’s
net income, and ψ(s) satisfies the following quadratic form:

ψ(s) =
κs2

2Γ
. (2)

The parameter κ > 0 measures the magnitude of investor protec-
tion, and a higher κ implies a larger cost of diverting cash for pri-
vate benefit. The parameter Γ = φ/α ≥ 1 is a measure of the de-
gree of separation between control rights and cash flowownership.

Let θ denote the corporate tax rate. The dividend paid out by
the controlling shareholder to shareholders is given by

Nt = (1 − θ)(1 − st)(1t<τ +Λ1t≥τ )Xt , (3)

where τ is the time at which investment is exercised, and 1A is
the indicator function of event A. Mathematically, the investment
timing is defined as τ = inf {t ≥ 0|Xt ≥ xi}, where xi denotes the
associated investment threshold.
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