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Abstract

Takeovers change corporate policies, affecting both firm value and externalities im-
posed on various stakeholders. How, if at all, do shareholders, bidders and incumbents
respond to externalities in takeovers? We study this question by introducing externalities
and social preferences into a canonical model of takeovers (Bagnoli and Lipman 1988).
Our analysis highlights the interplay between the holdout problem in takeovers (Gross-
man and Hart 1980) and free riding in public good provision. We show that the dual
free-riding problems offset each other. Shareholders’ preferences over externalities gener-
ated by firms they have divested from play a key role. If shareholders care about such
externalities, then acquisitions succeed if and only if they are socially efficient, free-riding
problems notwithstanding. Moreover, both incumbents and bidders have incentives to
maximize the social value of the firm. In contrast, “warm-glow” shareholders accept some
socially inefficient acquisitions while rejecting some socially efficient ones; and incumbents
and bidders generally respond by adopting socially inefficient policies. Incumbents use
corporate social responsibility as a takeover defense. Social responsibility by bidders is
counterproductive if target shareholders care about divested externalities, but helps off-
set inefficiencies created by warm-glow shareholders. Overall, our analysis sheds light on
the intricate interplay between shareholder behavior, social responsibility, and acquisition

dynamics.
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1 Introduction

Responsible investing, the practice of incorporating environmental and social (ES) factors into
investment decisions, is becoming increasingly popular.! The goal of responsible investment is
to strike a balance between generating strong financial returns and minimizing negative exter-
nalities. However, the effectiveness of responsible investment strategies in shaping corporate
policies—whether through voting, engagement with the company’s management, or divestment
of the company’s shares from the investor’s portfolio—remains a topic of ongoing research and
debate.?

The market for corporate control is a natural domain for responsible investment to make an
impact. Takeovers, which change the ownership and control of corporate assets, are a powerful
mechanism for influencing corporate policies or preempting anticipated changes. Transactions
such as mergers, acquisitions, and leveraged buyouts are typically driven by operational and
financial synergies, or the capture of private benefits of control. These not only affect the share-
holder value, but also generate externalities for various stakeholders of the firms. Examples
include layoffs of employees (e.g., Dessaint, Golubov and Volpin 2017), improved workplace
safety (Cohn, Nestoriak, and Wardlaw 2021), increased market power and lower consumer
welfare (e.g., Eckbo 1983 and Borenstein 1990), increased innovation (Phillips and Zhdanov
2013), curbed innovation (Cunningham, Ederer, and Ma 2021), pollution (Bellon 2020), and
broader societal impacts such as free speech (e.g., Elon Musk’s buyout of Twitter), journalism

(Ewens, Gupta, and Howell 2022), education (Eaton, Howell, and Yannelis 2019), and health-

'In 2006, the United Nations established the Principles for Responsible Investment (PRI), which was signed
by 63 investors managing a total of $6.5 trillion. By the end of 2021, this had grown to 3,404 investors,
representing $121 trillion. Beyond the UN PRI, many asset managers have signed up to national stewardship
codes which also require incorporation of ESG factors into investment decisions. 1,500 asset owners, collectively
managing $40 trillion, have publicly committed to divest from fossil fuels (see https://divestmentdatabase.org/).

2Teoh, Welch, and Wazzan (1999) found that the South Africa exclusion campaign had minimal impact
on company valuations. Berk and van Binsbergen (2021) argue that exclusion driven by ES motivations has
little effect on capital costs. Gibson et al. (2022) demonstrated that U.S. institutional investors adhering to
the Principles for Responsible Investment do not enhance the ESG scores of their portfolio companies. Heath
et al. (2023) showed that while ES funds target firms with strong ES performance, their investment does not
improve it. In contrast, Zerbib (2022) reported a significant annual return premium from exclusion. Green and
Vallee (2023) observed that bank divestment policies reduce total debt and assets for coal firms. Hartzmark
and Shue (2023) found that higher financing costs for brown firms lead to significant negative changes in
their impact. Gantchev, Giannetti, and Li (2022) showed that the threat of exit due to negative ES incidents
motivates managers to improve ES performance. Several studies provide evidence that shareholder activism and
engagement influence firms’ ES policies: Dimson, Karakas, and Li, (2015); Hoepner et al., (2024); Naaraayanan,
Sachdeva, and Sharma, (2021); Akey and Appel, (2020); and Chen, Dong, and Lin, (2020).



care (Gupta et al. 2021; Liu 2022). Importantly, takeovers often require the approval of the
target shareholders, and thus present a unique opportunity for investors to exercise their social
responsibility. Empirical evidence suggests that externalities and social preferences do play a
role in the market for corporate assets and control (e.g., Duchin, Gao, and Xu 2024; Li, Peng,
and Yu 2023; Berg, Ma, and Streitz 2023), and recent surveys by PWC and Deloitte of M&A
practitioners further highlight the growing importance of ES considerations in the dynamics
of deal-making.?

In this paper we analyze how responsible investment manifests itself in the market for
corporate control. How do socially responsible sellers and buyers respond to externalities in
takeovers? Considering these externalities, is the market for corporate control efficient? Can
social responsibility be integrated into a profitable bidding strategy or serve as an effective
takeover defense?

To explore these questions, we introduce externalities and social preferences into the canon-
ical takeover model of Bagnoli and Lipman (1988). Bagnoli and Lipman study a tender offer
model with a finite number of target shareholders. Initially, the bidder makes a cash offer to
buy the shares from all target shareholders, and then shareholders individually decide whether
to tender or retain their shares. The takeover is successful if and only if a majority of shares
are tendered. If the takeover fails, no share is acquired, and the incumbent retains control.
If the takeover succeeds, all tendered shares are acquired, the bidder obtains control of the
target, and non-tendering shareholders become minority shareholders in the acquired firm.

Crucially, the takeover affects not only the firm’s value but also the externalities it generates,
which can be either positive or negative. We label a takeover as privately efficient if it is
expected to increase firm value, and socially efficient if it’s expected to increase the sum of

4 Qur framework allows for situations where a takeover is

firm value and its externalities.
socially inefficient but privately efficient, and vice versa. Importantly, target shareholders
consider both the value of their shares and the firm’s externalities. We explore cases where
shareholders’ social preferences are invariant to their ownership in the firm and cases where

they are not (e.g., “warm-glow” preferences). In our baseline analysis the bidder is motivated

3See  https://www2.deloitte.com/content/dam/Deloitte/us/Documents/mergers-acqisitions /us-2024-ma-
esg-survey.pdf and https://www.pwc.com/gx/en/services/sustainability /publications/private-equity-and-the-
responsible-investment-survey.html

4Notice, a takeover can create negative (positive) externalities and still be socially efficient (inefficient).



solely by profit.

Our analysis highlights the interplay between two fundamental free-rider problems. First,
there is the “holdout” problem in takeovers (Grossman and Hart 1980): if shareholders expect
the takeover to succeed, they can benefit from retaining their shares and enjoying the full post-
takeover value. This free-riding problem stems from the non-excludability of the takeovers’
pecuniary effects. Second, there is the classic free-riding problem in public goods (e.g., Baumol
1952): each shareholder can rely on others to contribute, in this case, by rejecting (accepting)
high (low) premium offers when the takeover externality is negative (positive). This free-riding
problem stems from the non-excludability of a takeover’s social externalities.

We show that, in equilibrium, these dual free-rider problems have the same force and offset
each other. Specifically, when the social preferences of target shareholders are invariant to their
ownership, efficiency is achieved— socially inefficient (efficient) takeovers fail (succeed) even
if they are privately efficient (inefficient). Notably, this result holds no matter how dispersed
shareholders are and even though the bidder’s sole objective is maximizing profits from the
takeover.

To see the intuition, suppose the takeover is privately efficient but generates externalities
that are sufficiently negative that it is socially inefficient. One might expect the takeover bid to
succeed because even a socially responsible shareholder may reason that individually he/she has
little ability to prevent an inefficient outcome—and that it is consequently better to accept the
bid premium and tender. This reasoning reflects the classic free-rider problem in public goods,
now manifesting itself in the context of takeovers with externalities. However, there is another
force at play. An individual shareholder might be tempted to reject the bid, retain his/her
shares, and become a minority shareholder in the acquired firm. By doing so, he/she captures
the full appreciation of the share value post-takeover, rather than settling for the smaller bid
premium like others. This is the well-known holdout problem in takeovers—which in this
case provides a safeguard against the public-good free-riding problem and prevents a socially
inefficient takeover. If instead the takeover is both socially and privately efficient, then the
takeover externalities cannot be too negative, and shareholders have even stronger incentives
to tender. In this case, the public good free-riding prevails, and the takeover succeeds, which
is the efficient outcome.

Now, consider the opposite case in which the takeover is privately inefficient but generates



externalities that are sufficiently positive that it is socially efficient. With socially responsible
shareholders, this should allow the bidder to lower the bid and acquire the firm while still
making a profit (even though the takeover would decrease firm value). However, the public
good free-riding implies that target shareholders don’t fully account for the social benefits
from the takeover, limiting the price discount that would induce them to tender—making it
unprofitable for the bidder. Surprisingly, the takeover still succeeds. When the takeover is
privately inefficient, the flip side of the holdout problem is the pressure on target shareholders
to tender out of fear that if they don’t tender, they will be left with a depreciated share value
under the bidder’s control (Bebchuk 1987). This force facilitates a socially efficient outcome.
If instead the takeover is both socially and privately inefficient, then the externalities are not
sufficiently positive to induce the responsible shareholders to tender, the public good free-riding
prevails, and the takeover fails.

The efficiency results described above change dramatically when target shareholders have
warm-glow social preferences. With such preferences, shareholders do not internalize the firm’s
externalities if they no longer own its shares. Specifically, when the takeover externalities are
negative, socially inefficient takeovers sometimes succeed in equilibrium, and when the takeover
externalities are positive, socially efficient takeovers may sometimes fail.

Intuitively, with warm-glow preferences, shareholders dislike (like) holding a share of a firm
that generates negative (positive) externalities—giving them additional incentives to tender
(keep) their shares. If the takeover externalities are negative, the bidder can “threaten” target
shareholders with these externalities if they don’t tender their shares; the bidder lowers the pre-
mium and makes a strictly positive profit even when the target’s ownership is widely dispersed.
In this case, warm-glow preferences amplify public good free-riding and weaken the holdout
problem that provided a safeguard against socially inefficient takeovers. By contrast, if the
takeover externalities are positive, the bidder must “tempt” shareholders to tender by offering
even a larger premium, leaving the bidder with insufficient profits. In this case, warm-glow
preferences amplify the public good free-riding and weaken the pressure to tender phenomena
that was needed in order to facilitate socially efficient takeovers.

Our framework is flexible enough to embed social preferences under which shareholders
internalize the takeover externalities to a larger extent if their individual actions contributed

to these externalities, that is, if they tender their shares and takeover succeeded. Intuitively,



shareholders bear responsibility for their actions. These preferences are the opposite of warm-
glow preferences, and we label them as “hyper-consequentialism.” With such preferences, an
analogous inefficiency result is obtained: when the takeover externalities are negative, socially
efficient takeovers can fail, and when the takeover externalities are positive, socially inefficient
takeovers might succeed.

In practice, the motivation of the bidding firm (or its own shareholders) for the takeover
might go beyond profit. We therefore consider cases in which the bidder internalizes, at least
partly, the externalities from the takeover, i.e., the bidder itself is socially responsible. We show
that the bidder’s social responsibility “adds” to the target shareholders’ social responsibility.
Specifically, if target shareholders’ social preferences are invariant to their ownership or exhibit
hyper-consequentialism, then the bidder’s social responsibility can be counterproductive and
reduce efficiency of takeover outcomes. However, if target shareholders exhibit warm-glow
preferences, then the bidder’s social responsibility can increase efficiency of takeover outcomes.
Combined, the efficiency of the market for corporate control depends on the social preferences
of both counterparties, and more social responsibility is not always better.

Generally, the pecuniary value and the externalities created by a takeover are determined
by the same production technology or corporate policies the firm employs. For example, the
negative externalities to consumer welfare from horizontal mergers could be the byproduct of
the acquiring firm’s plan to realize operational synergies via increased market power. In the
last part of the paper, we consider how the bidder and the incumbent balance pecuniary value
and social externalities in their decisions on how best to run the firm.

Consider the bidder first. We show that if shareholders’ social preferences are invariant
to their ownership, the bidder will commit to producing the efficient level of externalities
post-takeover. That is, the profit-maximizing bidding strategy is to maximize the social value
from the takeover, reinforcing our first efficiency result. By contrast, if target shareholders
have warm-glow (hyper-consequentialism) preferences, then the bidder has incentives to cre-
ate more (less) value and produce (less) more negative externalities than is socially optimal.
Intuitively, with such social preferences, the production technology can be used to threaten
(tempt) shareholders to sell the firm, and in this respect, social irresponsibility is an effective
bidding strategy.

Interestingly, the incumbent can also use similar policies pre-takeover to either increase



the welfare of target shareholders or as an effective takeover defense (i.e., to limit the prob-
ability of a successful takeover). Specifically, we show that if shareholders’ social preferences
are invariant to their ownership, then the socially optimal production plan both maximizes
target shareholders’ welfare and reduces the probability of a takeover. Intuitively, with such
preferences, the social optimum on one hand maximizes the shareholder welfare if the takeover
fails, but it also forces the bidder to make a higher offer in order to convince them to tender,
which in turn benefits shareholders and minimize the probability of a takeover. By contrast,
when shareholders’ social preferences exhibit warm-glow or hyper-consequentialism, maximiz-
ing their welfare might require the incumbent to deviate from the socially optimal production
to limit the bidder’s ability to exploit shareholders’ social preferences. Moreover, in those cases,
socially irresponsible production would achieve the lowest probability of a takeover. Combined,
our analysis shows that social (ir)responsibility can serve as an effective takeover defense.
Overall, our analysis demonstrates that externalities in takeovers and social responsibility

have significant positive and normative implications for the market for corporate control.

Related Literature

Our paper is related to two main strands of literature. First, we contribute to the theoretical
literature on takeovers. Besides Bagnoli and Lipman (1988), Holmstrom and Nalebuff (1992),
Gromb (1993), Cornelli and Li (2002), Marquez and Yilmaz (2008), Dalkir and Dalkir (2014),
Dalkir (2015), Ekmekci and Kos (2016), Dalkir, Dalkir, and Levit (2019), and Voss and Kulms
(2022) study variants of tender offer models with a finite number of shareholders. Unlike
these studies, we examine the effects of takeover externalities and social preferences on the
takeover dynamics. Baron (1983), Ofer and Thakor (1987), Harris and Raviv (1988), Bagnoli,
Gordon, and Lipman (1989), Berkovitch and Khanna (1990), Hirshleifer and Titman (1990),
and Levit (2017) studied various mechanisms through which managers and boards of target
companies can resist and influence takeover outcomes. Relative to these papers, we study the

circumstances under which social (ir)responsibility can be an effective takeover defense.’

5 A larger body of literature followed Grossman and Hart (1980) and studied various implications and variants
of the holdout problem in takeovers when shareholders are infinitesimal: Yarrow (1985), Shleifer and Vishny
(1986), Kyle and Vila (1991), Burkart, Gromb, and Panunzi (1998, 2000), Amihud, Kahan and Sundaram
(2004), MAEller and Panunzi (2004), Marquez and Yilmaz (2008), Gomes (2012), At, Burkart and Lee (2011),
Burkart and Lee (2015, 2022), Burkart, Lee and Petri (2023), and Burkart, Lee and Voss (2024).



Second, we contribute to the theoretical literature on the effects of responsible investment
on corporate policies. A growing number of papers studies the effects of portfolio allocations
and divestment strategies on corporate policies: Heinkel, Kraus, and Zechner (2001), Davies
and Van Wesep (2018), Oehmke and Opp (2024), Edmans, Levit, and Schneemeier (2022),
Landier and Lovo (2024), Green and Roth (2024), and Chowdhry, Davies, and Waters (2019),
Huang and Kopytov (2022), Gupta, Kopytov and Starmans (2022), Piccolo, Schneemeier, and
Bisceglia (2022), Pastor, Stambaugh, and Taylor (2021), Pedersen, Fitzgibbons, and Pomorski
(2021), Baker, Hollifield, and Osambela (2022), and Goldstein et al. (2022). Broccado, Hart,
and Zingales (2022) and Gollier and Pouget (2022) also study engagement and voting as al-
ternative mechanisms to affect firm’s externalities. Relative to this burgeoning literature, we
study responsible investment in the context of takeovers. The decision of shareholders to tender
their shares to the bidder can be viewed as combination of exit (selling the firm to the bidder)
and voice (influencing who controls the target). Moreover, while the existing literature focuses
on the classic free-rider problems in public goods, we highlight its interaction with another

well-known free-rider problem, namely, the holdout problem of Grossman and Hart (1980).

2 Model

There are N > 1 shareholders indexed by ¢, each owns a single share in a target firm and
each share carries one vote. A bidder is interested in taking over the firm, which is currently
managed by the incumbent. The standalone value of the firm under the incumbent management
is Vy. The value of the firm if the bidder successfully takes over is V;. The firm also produces
externalities. Under the incumbent, the externality is ®, and under the bidder it is ®;. The
change of control has implications for the externalities produced by the firm: If ®&; > &,
(®; < ®g) then the takeover creates more (less) positive externalities or less (more) negative
externalities, and in this respect, it is socially (ir)responsible. We label a takeover as socially
efficient whenever V; + ®; > Vy 4+ @4, and socially inefficient if V; + ®; < Vjj + ®(. Similarly,
a takeover is privately efficient whenever V; > 1}, and privately inefficient if V} < V4. Bagnoli
and Lipman’s (1988) model is a special case of our model when ®; = &, = 0. We assume
throughout that V; + ®; # Vi + Po.

The bidder makes a tender offer at price of p per share. The bidder successfully gains



control and takes over the firm if at least K < N shares are tendered. We let k = £ € (0,1)
be the majority rule. We focus on conditional offers, that is, the bidder’s offer is conditional on
the success of the takeover: if less than K shares are tendered, the bidder buys no shares and
the takeover fails. If K or more shares are tendered, then the bidder buys all tendered share,
and the takeover succeeds. Conditional offers are the most common tender offers in practice.

Given the offer p, all shareholders decide simultaneously whether to tender their shares or
reject the offer. Shareholder i can either tender or keep his/her share. A (mixed) strategy of
shareholder ¢ in a tender offer subgame is denoted by 7, € [0, 1], where ~; is the probability
that shareholder ¢ tenders.

For use throughout, define vy = % and v; = %, the per-share firm values under the incum-
bent and bidder. As discussed in the introduction, we want to understand the consequences
of shareholders who take the externalities created by a firm seriously. Accordingly, we write
Gy = % and ¢, = %, and assume that an individual’s utility from holding a share if the
incumbent retains control is vy + ¢y, and is vy + ¢, if the bidder acquires control.

Since the offer is conditional on the takeover success, if the takeover fails, then shareholders’
utilities are vy + ¢, regardless of whether or not they tender. If the takeover succeeds, the
utilities of shareholders who retain their shares are v; + ¢,. That is, if the takeover succeeds,
non-tendering shareholders hold on to their shares and get the full post-takeover value,’ as well
as experience the externalities created by the takeover.

In contrast, shareholders who tender their shares when the takeover succeeds receive utility
p+n¢,, where n > 0 captures the extent of consequentialism in shareholders’ preferences. If €
[0, 1) then target shareholders internalize the post-takeover externalities to a larger extent when

they keep their ownership in the firm, i.e., shareholders have warm-glow preferences.” If n = 1

then shareholders internalize the externalities to the same extent irrespective of their ownership

6In a freeze-out merger, minority shareholders are guaranteed to receive the original offer price regardless
of whether they tender their shares. This might suggest that freeze-out mergers completely solve the holdout
problem in takeovers (e.g., Amihud, Kahan, and Sundaram 2004). However, Dalkir, Dalkir, and Levit (2019)
show that freeze-out mergers do not fully resolve the holdout problem as long as shareholders can be pivotal
for the takeover, even if the probability of being pivotal is arbitrarily small. MAEller and Panunzi (2004) also
highlight the limitations of freeze-out mergers, noting their vulnerability to legal challenges when shareholders
are infinitesimal. Additionally, Bates, Becher, and Lemmon (2006) provide empirical evidence suggesting that
minority shareholders retain some bargaining power in freeze-out mergers, further indicating that these mergers
are not a complete solution to the holdout problem.

"The “warm-glow” label is most apt for positive externalities, ¢; > 0. For negative externalities ¢; < 0,
“warm-glow” preferences are in fact “cold-prickle” preferences.



in the firm; we label these as ownership-invariant preferences, and sometimes abbreviate this
to simply invariant preferences. If n > 1 then shareholders internalize the externalities to a
larger extent when selling shares, reflecting, for example, a sense of responsibility for outcomes
they actively contributed to; we label this case as hyper-consequentialist preferences.

We focus on symmetric Nash equilibria, which is standard in the literature, and denote by
(p*,~*) the equilibrium offer and tendering strategy. If the bidder is indifferent between making
a bid p and not making a bid at all, we assume the bidder does not make a bid, reflecting, for

example, infinitesimal costs of bid preparation.

3 Analysis

3.1 Preliminaries

We start with notations and identities that will be useful in our analysis below. Suppose in
equilibrium each shareholder is expected to tender with probability v € [0, 1]. The probability
of a successful takeover if N — 1 shareholders follow tendering strategy v while the remaining

shareholder retains is

a=p_ ()Y A= (1)

Similarly, the probability that an individual shareholder’s tendering decision is pivotal condi-

tional on the other N — 1 shareholders following tendering strategy ~ is

A= () -y (2)

Hence g + A is the probability of a successful takeover if one shareholder tenders and all
others follow tendering strategy ~. Moreover, the probability of a successful takeover if all

shareholders follow strategy = is

A=(1-7)g+y(g+A4). (3)

Note that A (), ¢(-), and A (-), are all functions of . In order to ease notation, we omit the

argument v whenever possible.

10



3.2 Tendering decisions

In this section we analyze the tendering subgame. A shareholder’s expected utility from re-

taining a share is

vo + ¢o + q (V1 + ¢y — vo — @), (4)

that is, if the takeover nevertheless succeeds, the shareholder enjoys the full post-takeover value
of the firm as a minority shareholder, as well as the externalities created by the takeover. A

shareholder’s expected utility from tendering is

vo + @+ (¢ + A) (p+ney —vo — @) - (5)

That is, the likelihood the takeover succeeds increases by A, and if the takeover indeed succeeds,
the shareholders gets the offer p and a utility n¢, from the externalities created by the takeover.

Thus, the marginal benefit of tendering is

T(ip)= (p—v) g+ (p—w) A+ (n—1)d1q+ (19 — ¢) A. (6)
pecuniary social

The first two terms of 7 (;p) comprise the marginal pecuniary benefit from tendering, and

the last two terms the marginal social benefit from tendering. Notice that we can rewrite

T(vip)=(@+A)(p—n(v), (7)
where
PO = 0 G0 =6y + i (01 6y — 0 = 6y). ®)

Since 7 (0;p) = 0, non-tendering (v* = 0) is always an equilibrium. Similarly, since 7 (1;p) =
p— v — (1 —mn)¢,, tendering (v* = 1) is an equilibrium if and only if p > v; + (1 —7) ¢,.
Finally, a mixed strategy equilibrium with tendering probability v* € (0, 1) exists if and only
if shareholders are indifferent between tendering and keeping their shares, that is, p = p (v*).

Throughout the analysis we require the equilibrium to be stable: for some € > 0, 7 (; p) > 0
for all v € (v* — €,7*) and 7 (7;p) < 0 for all v € (v*,7* + €). Intuitively, if other shareholders

were to deviate and follow a slightly more (less) aggressive tendering strategy, the marginal

11



benefit from tendering of each shareholder must be negative (positive), disincentivizing devia-

tion and reinforcing the equilibrium.

The next result characterizes all stable equilibria of the tendering subgame.

Lemma 1. Suppose the bidder makes a conditional tender offer p. Then:

(4)

(i)

(iid)

(iv)

v* =0 is an equilibrium if and only if either p < vy + ¢y —Ndy, or p = vy + ¢y — NP, and

the takeover is socially efficient.

v* =1 is an equilibrium if and only if either p > vy + (1 —n) ¢y, orp=v1 + (1 —n) ¢,

and the takeover is socially efficient.

v* € (0,1) is an equilibrium if and only if p € (vo + ¢ — NPy, v1 + (1 —n) Py). A nec-
essary condition is that the takeover is socially efficient. In this case, v* is the unique

solution to

n(y") =p, 9)

and satisfies
. _ 1
7> (p) = 1+ v1+¢;—vo—¢g N—K ° (10)
pHng—vo—py K—1

Moreover, v* increases continuously from 0 to 1 as p increases from vy + ¢, — no; to

a(v*)

v1 + (1 —n) ¢,; decreases in ¢; and increases in ¢, if and only if n > FERETNCDR

Multiple equilibria exist if and only if p € (v1 + (1 —n) ¢y, v0 + &g — NPy). A necessary

condition s that the takeover is socially inefficient.

Lemma 1 is somewhat intuitive: in the tendering subgame equilibrium, shareholders are

more likely to tender their shares when the offer is higher, that is v* increases in p. Notice that

if n = 1, then the tendering strategy in the subgame equilibrium depends only on ¢; — ¢,, the

change in the externalities produced by the firm due to the takeover, rather than their level.

The red curve in Figure 1 below depicts the marginal benefit from tendering under different

scenarios. The blue points on left (right) column represent stable equilibria of the tendering

subgame when the takeover is socially efficient (inefficient), and the yellow points represent

12



unstable equilibria.
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Figure 1

More generally, however, for a given p, the tendering probability v* increases in the post-
takeover externalities ¢, if and only if 7 is sufficiently large. To see the intuition, recall that
the marginal social benefit from tendering, as stated in (6), can be rewritten as 7 (¢ + A) ¢, —

qp, — A¢y. Thus, if n <

they do not expect to experience the full extent of externalities if they tender shares and the

. + =, shareholders” warm-glow preferences are relatively strong, and
takeover succeeds. Therefore, holding onto the shares, becoming a minority shareholder of the
acquired firm, and essentially free-riding on other shareholders’ tendering decisions, is relatively

more valuable as ¢, increases. If instead n > then shareholders internalize enough of

q +A*
the externalities even if they no longer hold shares. Thus, larger ¢, increases a shareholder’s

incentives to tender since doing so increases the likelihood of takeover-success and externalities

13



are realized. The comparative static of v* with respect to ¢, is simpler: larger pre-takeover
externalities implies a larger reservation utility for the shareholder, and hence, reduces the
incentives to tender.

Interestingly, multiple equilibria potentially exist if the takeover is socially inefficient. By
Lemma 1, multiple equilibria exist if and only if both tendering with probability one, and
tendering with probability zero, are equilibria. Intuitively, if v; + ¢, < vy + ¢, the takeover is
socially inefficient, and the benefit from keeping the share is decreasing with the likelihood the
takeover succeeds. Thus, if shareholders expect a high (low) probability of tendering by other
shareholders, then the benefit from retention is relatively low (high), and they might indeed
choose to tender with a higher (lower) probability. In those cases, the tendering probability is
self-fulfilling due to strategic complementarity among shareholders.®

Notice that multiple equilibria exist even if the equilibrium is privately efficient, that is,
v1 —vp > 0. Indeed, without externalities (i.e., ¢; = ¢y = 0), the equilibrium would have been
unique in that case, and so, takeover externalities and shareholders’ social concerns can result

in unpredictable takeover outcomes.

3.3 Bidder’s payoff

In this section we consider the optimal bid and the bidder’s payoff. The bidder’s expected
profit from an offer to an individual shareholder, conditional on that shareholder tendering

and all other shareholders playing the equilibrium strategy -, is

(q+A)(v1—p). (11)

Indeed, since the offer is conditional on the takeover’s success, if it fails, the bidder’s payoff is
zero, and if it succeeds, the bidder gets v; — p. In an equilibrium with v € (0, 1), Lemma 1

implies p = p (), where p () can be rewritten as

8In he knife edge case where v1 + ¢ = v + ¢y and p = vy + ¢y — n¢; then v* = [0, 1].
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q q
= v — (v —vg) — — + V] — v + —F — 12
() 1 — (0 0) = (¢1 — ¢) Q+A( 1 Oz f]“‘A (01 92501 (12)
Vv Vv vV
bid under full excludability pecuniary non-excludability social non-excludability

+ (1=n)¢; -
———

preference shift

The quantity () is the bid needed to induce a given tendering probability 7. The right hand
side expresses this in terms of a discount relative to the highest bid that the bidder would offer,
namely v;.

The combined quantity vy — (v —vg) — (¢ — @) is the offer a bidder would make in
a theoretical benchmark in which it is possible to exclude non-tendering shareholders from
both the pecuniary and social effects of the takeover, and moreover, preferences are ownership
invariant. In this case, the bidder is able to reduce its bid from v; by an amount equal to the
sum of pecuniary and social value it creates for shareholders.

The second term is the effect of non-excludability of pecuniary benefits, relative to this
benchmark. Similarly, the third term is the effect of non-excludability of social benefits, relative
to the same benchmark.

The two non-excludability terms reflect, respectively, the holdout problem in takeovers,
and the free-riding problem in public good provision. Importantly, these two problems are
of exactly the same magnitude, as reflected by the common factor of qJ%A in both terms. In
essence, the holdout problem is simply a specific manifestation of free-riding in public good
provision.

The fourth term reflects how attitudes towards social externalities shift when shareholders
sell their shares.

Substituting (8) into (11), the bidder’s profit from an offer to an individual investor condi-
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tional on him/her tendering, is

N S N

@A) @ to—n=d)= g@ts-nw=d) —@+d)(1=nd (3)

value creation cost to bidder omorl—excllldability prefen;lrce shift
= A(vi+ ¢ —vo—¢y) — (¢ +A)(L—n)¢. (14)

The first term in (13) is the bidder’s profit in the benchmark described above, in which non-
tendering shareholders can somehow be excluded from both the pecuniary and social effects of
a takeover, and moreover shareholders’ social preferences are ownership-invariant (n = 1).

The second term is the cost to the bidder of non-excludability. In particular, as the num-
ber of shareholders grows large, the pivotal probability grows small, and the cost of non-
excludability approaches value creation. If a takeover has purely pecuniary effects, this state-
ment is simply a recapitulation of the familiar holdout argument.

The third term reflects how attitudes towards social externalities shift when shareholders
sell their shares. As is already clear from (13), if IV is large then bidder profits are determined
primarily by this preference shift. We explore the consequences in more detail below.

Since each shareholder tenders with probability v € (0,1), and tendering decisions are
independent across shareholders, a bidder’s total profits are simply a multiple N+ of (14), and

are given by the function

T (7) = NYA(v1 —vo + ¢ — dg) = Ny (¢ +A) (1 —n) . (15)
Combining the above observations

0 ify=0
II(y)=47(y) if v €(0,1) (16)
N (v —p) ify=1.

Notice 7 (0) = I1(0). Also, 7 (1) = —N (1 — n) ¢y, and hence, 7 (1) > I1 (1) < p > vi+d;—nP;.
Recall from Lemma 1 that v* = 1 is an equilibrium if and only if p > vy + ¢, —n¢,. Thus, 11 (v)
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is continuous everywhere, possibly the with exception of v = 1. We let IT* be the bidder’s

expected profit in equilibrium.

3.4 Equilibrium characterization

We obtain the following full characterization of equilibrium.
Proposition 1.
(1) Suppose the takeover is socially inefficient, vy + ¢; < Vg + @y -

(@) If v1 + ¢y —vo — ¢y < (1 —m) ¢y then there is an equilibrium in which the takeover

fails with certainty.

(b) If (1 —n) ¢y < O then there is a continuum of equilibria, indexed by p* € (v +
(1 —1n) ¢y, v1], in which the bidder offers p* and all shareholders accept with cer-
tainty.

(¢) No other equilibrium exists.
(13) Suppose the takeover is socially efficient, vy + ¢1 > vo + ¢y. In the unique equilibrium:

(a) If (1 —=n) ¢, >0 then v* € [0,k). As N grows large the takeover success probability
approaches 0, as does the bidder’s payoff 11*.

(b) If (1 —n) ¢, = 0 then v* = Kk and p* = (k). The takeover success probability is
bounded away from both 0 and 1. As N grows large the bidder’s payoff II* approaches
0.

(¢) If (1 —n) ¢y <0 then v* € (k,1). As N grows large the takeover success probability

approaches 1 and the bidder’s payoff II* approaches — (1 — n) ®;.

To develop intuitions, we consider several special cases of Proposition 1. We start with a

benchmark case in which there are no externalities. In this case, the parameter 7 is irrelevant.

9Tf the bidder expects the takeover to succeeds with probability one then the optimal offer would be p =
v1 + ¢ — ndq, and in that case, II () is also continuous at v = 1.
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Corollary 1. Suppose the firm does not produce any externalities, ¢, = ¢y = 0. Then, in the

unique equilibrium:
(1) If a takeover is privately inefficient (v1 < vg) then it fails with probability one.

(ii) If a takeover is privately efficient (vy > vgy) then in equilibrium, v* = k. For large N, the

takeover’s success is uncertain, and II* — 0.

The comparison between Proposition 1 and Corollary 1 has a couple of interesting take-
aways. First, echoing the discussion that follows Lemma 1, takeover externalities and share-
holders’ social concerns result in unpredictable takeover outcomes when takeovers are socially
inefficient. Second, if (1 —7) ¢, < 0 then in spite of the holdout problem in takeovers, the
bidder can make a strictly positive profit even when the target’s ownership is widely dispersed
(i.e., N — o0). Notice that (1 —n) ¢, < 0 requires either negative post-takeover externalities
and warm-glow preferences, or positive post-takeover externalities and n > 1. Intuitively, in
the former cases the bidder exploits shareholders’ disproportional disutility from becoming a
minority shareholders in a firm that creates negative externalities, and in the latter case he
exploits their disproportional utility from selling their shares to a firm that is creating a public

good. Either way, the takeover externalities mitigate the holdout problem in takeovers.

3.4.1 Ownership-invariant preferences (n = 1)

We start by considering the special case of Proposition 1 in which shareholders have ownership-
invariant preferences (n = 1). This case serves both as an important benchmark, and elucidates

economic forces that shape outcomes when 7 # 1.
Corollary 2. Suppose ¢, # ¢, and n = 1. Then, in the unique equilibrium:
(1) If a takeover is socially inefficient (vi + ¢y < vo + ¢,) then it fails with probability one.

(13) If a takeover is socially efficient (vi + ¢ > wvo + ¢y) then v* = Kk, p* = u(k), and

p* € (vo— (¢ — @) ,v1) is decreasing in ¢y — ¢, and I1* is increasing in ¢, — ¢,.

When shareholders have ownership-invariant preferences, the equilibrium outcome only
depends on the difference between the post-takeover and pre-takeover externalities ¢; — ¢y,

rather than their individual levels.
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Corollary 2(i) says that, no matter how dispersed shareholders are, a socially inefficient
takeover is always blocked.

It is instructive to consider the case of a takeover that is privately efficient (v; > vg) but
sufficiently socially costly (¢, < ¢,) that the takeover is socially inefficient (v; + ¢; < vg+ ¢).

One might have expected that successful bids would occur under these circumstances, on
the grounds that shareholders suffer from a free-rider problem, with even a socially responsible
shareholder reasoning that he/she has little ability to prevent the negative externality, and that,
as such, it is individually better to accept the bid premium (recall, p* > vy — (¢, — ¢y) > vp).
Indeed, decomposition (12) formalizes exactly this: with full excludability of social costs, the
bidder increases its offer by ¢, — ¢; > 0 to compensate shareholders for the takeover’s social
costs. Free-riding arises from non-excludability, and reduces the compensation that the bidder
must offer for social costs from ¢y — ¢, to ¢y — ¢y — 5 (P9 — ¢1)-

However, tendering a share is subject to the well-known “holdout” problem—itself a free-
rider problem—in which an individual shareholder is tempted to keep his/her share, become a
minority shareholder in the acquired firm, and benefit from the increase in private value v; — vy
rather than accept the smaller bid premium p — vy. Again, decomposition (12) formalizes this:
with full excludability of the pecuniary effects of a takeover, the bidder doesn’t deliver any of the
pecuniary benefits v; — vy to shareholders. The holdout problem arises from non-excludability,
and forces the bidder to deliver qJ%A (v1 — vg) of the pecuniary benefits to shareholders.

Corollary 2(i) establishes that the “holdout” problem in takeovers safeguards against the
free-rider problem in social externalities (public good provision). Specifically: social efficiency
entails a comparison of the pecuniary benefit v; —vy with the social cost ¢, — ;. The social free-
riding problem implies that the bidder internalizes only a fraction of the social cost, specifically
ey (¢pg — ¢;). But the holdout problem implies that the bidder internalizes only a
fraction of the pecuniary benefit, specifically v; — vy — quLA (v1 —vg). As is clear from these
expressions, the bidder’s ordering of the internalized pecuniary benefit and internalized social
cost precisely matches the ordering of the full pecuniary benefit and the full social cost.

One implication is that if a bidder were able to conduct an aggressive freeze-out merger,
with non-tendering shareholders receiving just vy in a post-takeover freeze-out, then social

costs would play only a limited role in takeover outcomes, precisely because of the free-riding

problem. That is, a bidder would compare v; — vy with ¢y — ¢; — qJ%A (¢pg — @), where the
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latter object is small when free-riding problems are acute (A small).

We next turn to Corollary 2(ii), on socially efficient takeovers. Here, it is instructive
to consider the opposite case to that discussed above, viz., a privately inefficient takeover
(v1 < vg) that generates sufficient social benefits (¢, > ¢,) that the takeover is socially efficient
(v1 + ¢ > vo + @p)-

Corollary 2 shows that takeovers succeed with positive probability in this case. At first
sight this is surprising, again because of the free-rider problem in public good provision. That
is: under excludability of social consequences, a bidder would be able to reduce its bid by
the amount of the social benefits ¢, — ¢,; but under non-excludability, a bidder can instead
reduce the bid by only ¢, — ¢, — qJ%A (¢ — ¢p), which is a small quantity if there are many
shareholders and the pivotal probability A is low.

The reason why takeovers nonetheless succeed is that in this case non-excludability of a
takeover’s pecuniary consequences facilitates a successful bid. To illustrate this point, consider
briefly the case of no social effects. With full excludability of pecuniary consequences, a bidder
would need to offer vy to shareholders. But with non-excludability, a bid p only marginally
above v; < wg is sufficient to induce shareholders to tender. In detail: Each shareholder
compares tendering—and getting p whenever the bid succeeds—with retention—and getting
vy if the bid succeeds without his/her support, and getting vy if his/her retention decision is
pivotal and prevents the bid’s success. Because the pivotal probability is small, a bid p that
is only marginally above v; < vy is enough to induce a shareholder to tender. This flip side of
the holdout problem in takeovers is also known as the “pressure to tender” (Bebchuk 1987).

Combining the above observations: in this case, non-excludability of social benefits hampers
a successful bid, but non-excludability of pecuniary costs facilitates one. Exactly as in Corollary
2, the two effects offset each other, so that a takeover occurs with positive probability precisely
when it is socially efficient.

For this case of ownership-invariant preferences (n = 1), it turns out that there is an easy
way to map the standard setting without social externalities to the case of social externalities.
Consider two sets of parameters: (T, 01, @g, ¢;) and (7o, 1, @y, ;) Where ¢y = ¢, = 0, To+py =
vp and v; + g~b1 = 77. That is: the “bar” parameters correspond to the standard case without
social externalities, and the “tilde” parameters introduce social externalities while leaving the

combination of pecuniary and social value unchanged. Consider an arbitrary offer by the
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bidder, p, made under the bar parameters. From (8), an offer p = p — éﬁl made under the
the tilde parameters induces exactly the same tendering behavior as the offer p under the bar
parameters. The bidder’s payoff is also exactly the same in the two cases: if the offer is rejected,
its payoft is 0 in both cases, while if the offer is accepted, the offer p entails paying &1 less for

a firm that generates &51 less of pecuniary value.

3.4.2 Warm-glow and cold-prickle preferences

Corollary 3. Suppose n < 1. Then, in equilibrium:

(1) If ¢; > 0 then as N grows large the takeover success probability approaches 0.

(ii) If ¢, < O then there are equilibria such that, as N grows large, the takeover success

probability approaches 1. If the takeover is socially efficient then the equilibrium is unique.

Corollary 3 demonstrates that the equilibrium outcome changes dramatically when share-
holders have warm-glow preferences. In particular, with warm-glow preferences, socially ineffi-
cient takeovers sometimes succeed, while some socially efficient takeovers always fail. Moreover,
it highlights that the effects of the post-takeover and pre-takeover externalities on the takeover
outcome are asymmetric.

Relative to the benchmark case with no externalities, the existence of negative post-takeover
externalities (¢, < 0) raises the probability of a privately efficient takeover. Indeed, as Corollary
3 establishes, when shareholders are sufficiently dispersed, negative post-takeover externalities
enable a takeover to succeed independent of either the private (v;—wvg) or social (v1—vo+d; — ;)
value created.

To understand the economic forces that drive this conclusion, start from the case of
ownership-invariant preferences (7 = 1) analyzed immediately above. For that case, we showed
that the holdout problem (non-excludability of pecuniary effects) means that the bidder derives
very little profit from any pecuniary value created by the takeover. Similarly, the free-rider
problem in public good provision (non-excludability of social externalities) means that the

bidder derives very little profit/bears very little cost from any change in social externalities.'?

10Tndividually, of course, both effects are familiar from prior research; the contribution of the analysis above
is to show that both effects have the same magnitude, and hence offset each other.
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Decomposition (12) shows that warm-glow preferences (n < 1) shift behavior relative to
ownership-invariant preferences only via the preference shift term (1 — ) ¢;. In words, and for
the case ¢; < 0, this term reflects that the fact that shareholders dislike holding a share of a
firm that generates negative externalities—and that this dislike is alleviated by getting rid of
the share. This effect gives shareholders a direct motive to tender—in turn allowing the bidder
to reduce its bid, and thereby facilitating successful takeovers. In essence, the bidder is able
to “threaten” shareholders with negative externalities if they don’t tender.

Importantly, the direct motive to tender that arises from warm-glow preferences and nega-
tive post-takeover externalities operates regardless of whether or not an individual shareholder
is pivotal. Hence the bidder can extract a discount from shareholders even when shareholders
are arbitrarily dispersed, i.e., N — oco. At the same time, recall that the holdout and public-
good free-rider problems prevent the bidder from benefiting significantly from any social value
(v1 —vo+ @y — ¢y) created. Consequently, the discount that the bidder obtains from warm-glow
shareholders’ direct motive to tender is dominant when shareholders are sufficiently dispersed.

The case of positive post-takeover externalities (¢, > 0) is directly analogous. In this case,
warm-glow preferences induce a direct motive for shareholders to retain shares. To overcome
this, a bidder would have to offer a premium. But when shareholders are dispersed, the holdout
and public-goods free-riding problems imply that the bidder derives little benefit from the value
created by the takeover. Because of this, the bidder is unable to afford the premium that would
be required to overcome warm-glow shareholders’ direct preference to retain shares in a firm
that generates positive externalities.

The two halves of Corollary 3 imply that warm-glow preferences can lead to perverse con-
sequences. This is especially clear in the case in which the status quo is associated with zero
social externalities (¢, = 0). In this case, takeovers that are socially destructive (¢; < 0)
occur, while takeovers that are socially beneficial (¢; > 0) are blocked.

A specific prediction of Corollary 3 that is worth noting is that firms that produce negative
externalities will be acquired, by private bidders, even absent any change in either pecuniary

value creation or in social externalities (i.e., v; = vg and ¢; = ¢, < 0).

3.4.3 Hyper-consequentialism preferences

Corollary 4. Suppose n > 1. Then, in equilibrium:
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(1) If ¢; <0 then as N grows large the takeover success probability approaches 0.

(13) If ¢; > 0 then there are equilibria such that, as N grows large, the takeover success

probability approaches 1. If the takeover is socially efficient then the equilibrium is unique.

Corollary 4 is the analog of Corollary 3, with the sole difference that in the predictions the
sign on the externality flips. In particular, relative to the benchmark case with no externalities,
the existence of positive externalities raises the probability of a privately efficient takeover. The
reason is that, absent externalities, the holdout problem reduces the takeover probability. But
the combination of positive externalities and hyper-consequentialism preferences dampens the
holdout problem, since a shareholder who tenders in expectation of a takeover succeeding knows

that he has contributed to the creation of positive externalities, which he values a lot.

4 Socially responsible bidder

In this section we consider the possibility that the bidder itself (or the bidding firm’s share-
holders) internalizes the externalities the takeover is expected to create. Formally, suppose the
bidder’s payoff per share it acquires in the takeover is vy + d¢; — p, where § > 0 is a parameter
that captures the bidder’s social responsibility. The baseline model is a special case where
§=0.M"

The analysis of the tendering subgame, where the tender offer is exogenous, does not change
and Lemma 1 continues to hold. What changes is the bidder’s expected payoff. Specifically,
the bidder’s expected profit from an offer to an individual shareholder, conditional on that

shareholder tendering and all other shareholders playing the equilibrium strategy ~, is

(q+A)(v1+ 09, —p) (17)

Since p = p (), the above expression can be written as

Avy—vo+ ¢y —dp) — (@ +A)(L—=n)d+(q+A)d¢,. (18)

Notice, the bidder’s social preferences have a flavor of warm-glow preferences; internalizing the firm’s
externalities only if the takeover succeeds and only in proportion to the acquired shares.
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Relative to (14), the socially responsible bidder’s expected benefit from an offer to an individual
shareholder is higher by (¢ + A)d¢,. Overall, the expected payoff of a socially responsible
bidder is

I(y;0) =M (7) + Ny (g + A)dgy, (19)

where II (y) is given by (16).

Proposition 2. Consider socially responsible bidder with parameter 6. The equilibrium char-

acterization is identical to the one in Proposition 1, with the exception of replacing n by n+ 9.

Proposition 2 says that the equilibrium characterization with a socially responsible bidder is
the same as in the baseline model with the exception that warm-glow preferences of shareholders
is n 4+ ¢ instead of 1. For example, if n = 1 — § and the bidder is socially responsible with
parameter 9, then the outcome is efficient as described in Corollary 2. This means that when
shareholders’ preferences are ownership invariant (n = 1), having also a socially responsible
bidder leads to inefficient outcomes. And vice versa, when the bidder is socially responsible
and shareholders have warm glow preferences, increasing shareholders’ social responsibility (i.e.,
increasing 77) can lead to inefficient outcomes. Clearly, there are cases where larger bidder’s

social responsibility leads to better outcomes.!?

5 Externality production in takeovers

In this section, we extend the baseline model by allowing either the bidder or the incumbent
to choose the level of externalities produced, with different choices associated with different
pecuniary firm values. In Section 5.1 we allow the bidder to pledge a level of externalities as part
of its takeover offer, and analyze what level it chooses. In Section 5.2 we allow the incumbent
to change the status quo level of externalities. Throughout, we maintain the assumption from

the baseline model that the bidder’s motive is to maximize profit.

12Gimilar to the discussion at the end of Section 3.4.1, when n # 1, the equilibrium outcome is markedly
different form the outcome of a model in which there are no externalities and the post-takeover firm value is
v1 + d¢, instead of v;.
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5.1 Social responsibility as a takeover offense

In this section, we consider the possibility that the bidder chooses social responsibility as a
takeover offense tactic, to increase the takeover’s profitability. Specifically, suppose that the
bidder chooses both an offer p, and credibly pledges social externalities of ¢,. The associated
pecuniary value of the firm under the bidder is v (¢;), where the function v; (-) captures
potential trade-offs between social externalities and pecuniary firm value. Note that we allow
for the possibility that vy (¢,) # vo, reflecting any operational or financial synergies that don’t
change the level of social externalities.

Define ¢7" as the level that maximizes social value, i.e.,

1= arg max {v1(®) + &1}, (20)

where we assume that ¢7" is well-defined, and also that v, (-) is differentiable at ¢7*. We further

assume that

v (917) + 017 > o + ¢p. (21)

That is: if the bidder chooses the socially efficient level of externalities then the takeover would
be socially efficient.

Recall that multiple equilibria exist for some parameter configurations. We adopt the mild
assumption that if ¢, leads to a unique equilibrium in which the takeover fails, and &1 generates
multiple equilibria, at least one of which gives a strictly positive payoff to the bidder, then the
bidder prefers ¢, to ¢,.

Proposition 3. Let ¢] be the externality that maximizes the bidder’s profit. Then,

(1) If shareholder preferences are ownership invariant (n = 1) then the bidder chooses ¢] =

1 -

(13) If shareholders have warm-glow preferences, n < 1 (hyper-consequentalist preferences,

n > 1), then the bidder chooses ¢7 < ¢1* (97 > ¢17) .

We note that, regardless of the value of 7, the takeover succeeds with positive probability—

so the bidder’s choice of ¢; has material consequences.
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Proposition 3(i) demonstrates that when shareholders have ownership-invariant preferences,
the bidder pledges the efficient level of externalities. Intuitively, since shareholders fully inter-
nalize the social benefit from the takeover, the bidder maximizes its profit from the takeover
by maximizing social value creation.

If instead shareholders have warm-glow or hyper-consequentialism preferences, then the
bidder’s pledge deviates from the social optimum. Specifically, if shareholders have warm-glow
(hyper-consequentialism) preferences, then the bidder pledges smaller (larger) externalities
than the socially optimum level, since with such social preferences, shareholders have lower
(stronger) incentives to keep (tender) their shares when the externalities are more negative
(positive). In other words, the bidder uses the production of externalities to threaten (tempt)
shareholders to sell the firm, and in this respect, social responsibility is used as a takeover

offense tactic.

5.2 Social responsibility as a takeover defense

In this section, we consider the possibility that the incumbent uses social responsibility as a
takeover defense tactic—either with the aim of increasing the welfare of target shareholders,
or to reduce the probability of a successful takeover.

Specifically, suppose that prior to any offer from the bidder, the incumbent chooses exter-
nalities ¢,. The associated pecuniary value of the firm is vy (¢). Define ¢5* as the level that

maximizes social value, i.e.,

o = argmax {vo (¢g) + &g} ,

where we assume that ¢;* is well-defined, and also that vy (-) is differentiable at ¢;*. We further

assume that

v1 + ¢y > vo (dg7) + ¢

That is: even if the incumbent chooses the socially efficient level of externalities then the
takeover would still be socially efficient.'® This assumption focuses attention on the case in
which the takeover succeeds with positive probability, and in which the role of the incumbent’s

choice of ¢, is to affect that probability.

I3Notice, the incumbent’s choice affects the private and social gains from the takeover without directly
affecting the post-takeover value or externalities.
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How does the incumbent’s choice of ¢, affect the takeover success probability? The answer
depends on shareholders’ preferences () and on whether the prospective takeover generates

positive or negative social externalities:

Lemma 2 The probability that shareholders tender (vy) is increasing in the social value of the
target under the incumbent, vy (¢g) + &g, if (1 —n) Py < 0; is independent of vy (dy) + ¢ if
(1 —=n) ¢, =0; and is decreasing in vo (¢g) + ¢¢ if (1 —n) ¢y > 0.

To understand Lemma 2: Recall first that if shareholders have ownership-invariant pref-
erences then the bidder focuses on maximizing the probability YA, because by doing so the
bidder minimizes the effects of non-excludability of the benefits of a takeover. In this case, the
bidder makes an offer p that delivers v* = k. The bidder’s payoff is proportional to the value
created by the takeover.

To illustrate the other parts of Lemma 2, we focus on the case in which shareholders have
warm-glow preferences and the takeover yields negative externalities (¢; < 0). In this case:
the bidder additionally extracts the benefits that shareholders experience from their reduced
interest in negative social externalities that accompanies selling their shares. Because of this,
the bidder benefits from raising the tendering probability . From (15), the bidder sets 7 to
maximize the weighted average of the probabilities YA and ¢ + A, where the weight on the
former is the social surplus associated with the takeover.

Lemma 2 follows from the observation that as the social value of the firm under the incum-
bent increases, the surplus created by the takeover decreases, and so the bidder places more
weight on ¢ + A—leading it to choose a higher value of ~.

We are now in a position to characterize the incumbent’s choice of ¢, using Lemma 2. We
consider two possible objectives of the incumbent. First, the incumbent may be shareholder-
focused and seek to maximize the payoff of its current shareholders. Because, in equilibrium,
shareholders are indifferent between tendering and retaining their shares, a shareholder-focused

incumbent seeks to maximize

W N x (1—=q)(vo(¢) +¢) +q(vi+¢y) ifyel01) (22)

P+ 1oy ify=1
Second, the incumbent may be entrenched, and seek to minimize the takeover probability.
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Proposition 4.

(i) If (1 —n) ¢y < 0 then an entrenched incumbent minimizes vy (¢)+¢, while a shareholder-

focused incumbent chooses ¢y".

(73) If (1 —n) ¢y = 0 then an entrenched incumbent is indifferent while a shareholder-focused

incumbent chooses ¢

(i13) If (1 —n) ¢y > 0 then an entrenched incumbent chooses ¢y* while a shareholder-focused
incumbent faces a trade-off between increasing vy (¢y) + ¢, and increasing the takeover

probability.

Proposition 4 is immediate from Lemma 2. It is again useful to consider the case of
shareholders with warm-glow preferences and a prospective takeover with negative externalities.
In this case, increasing the status quo value of the firm vy (¢,) + ¢, increases the probability of
a successful takeover—because by reducing the social surplus created by the takeover, doing
so pushes the bidder to prioritize the portion of its profits stemming from the preference shift
that accompanies a successful takeover.

Accordingly, an entrenched incumbent reduces the probability of a takeover by making the
status quo value of the firm as low as possible. Conversely, a shareholder-focused incumbent
seeks to make vg (¢) + @, as high as possible—both because doing so increases the probability
that a value-increasing takeover occurs, and because if the takeover fails then shareholders
benefit directly from a firm with more social value.

If instead a prospective takeover yields positive externalities, then exactly the opposite
implications hold. In this case, and perhaps more intuitively, increasing the status quo social
value of the firm reduces the probability of a takeover. Accordingly, an entrenched incumbent
makes v (@) + ¢, as high as possible. In contrast, a shareholder-focused incumbent faces a
potentially difficult trade-off—increasing v (¢,) + ¢, is desirable in the positive probability
event that a takeover fails, but undesirable because it reduces the probability of a successful

takeover.
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6 Conclusion

In this paper, we have studied the effects of responsible investment on the market for corpo-
rate control and takeover dynamics. We introduced externalities and social preferences into the
canonical takeover model of Bagnoli and Lipman (1988). Our analysis highlights the interplay
between the holdout problem in takeovers (Grossman and Hart 1980) and free-riding in public
good provision. We show that the dual free-riding problems offset each other. Shareholders’
preferences over externalities generated by firms they have divested from play a key role. If
shareholders care about such externalities, then acquisitions succeed if and only if they are so-
cially efficient, free-riding problems notwithstanding. Moreover, both incumbents and bidders
have incentives to maximize the social value of the firm. In contrast, “warm-glow” sharehold-
ers accept some socially inefficient acquisitions while rejecting some socially efficient ones; and
incumbents and bidders generally respond by adopting socially inefficient policies. Incumbents
can use corporate social responsibility as an effective takeover defense. Social responsibility
by bidders is counterproductive if target shareholders care about divested externalities, but
helps offset inefficiencies created by warm-glow shareholders. Overall, our analysis sheds light
on the intricate interplay between shareholder behavior, social responsibility, and acquisition

dynamics.
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A Appendix

A.1 Proofs of main results

Proof of Lemma 1. Rearranging,

T(vip) = P—vtnd —d) @+ A) = (p—vo+nd —¢g+v1—p+(1—n)¢1)q
= (p—vo+nd1 —dp) (¢ +A) — (v —vo+ &1 — dp) ¢ (23)
Auxiliary Lemma 3 in Section A.2 implies

5 ; K—1 N-K
—7'(‘(377]?) = (p—Uo+77<Z51—¢0)T_(Ul_vo+¢1_¢0) 1—7

A. (24)
Note that

7(0;p) = 0
T(Lip) = p—vi—(1—n)e,.

From (24), the shape of 7 is determined by the following four cases:

(i) 7 is increasing then decreasing if p > vy + ¢, — 7, and the takeover is socially efficient

(ii) 7 is monotonically increasing if p > vy + ¢, — n¢; and the takeover is socially inefficient

(iii) 7 is decreasing then increasing if p < vo+ ¢, —n¢,; and the takeover is socially inefficient

(iv) 7 is monotonically decreasing if p < vy + ¢y — n¢, and the takeover is socially efficient

Moreover, in the non-monotone cases (i) and (iii) the interior extremum occurs at 4 (p),
defined in (10).

Hence:

~v* = 0 is an equilibrium if and only if one of cases (iii) and (iv) holds.

7* = 1 is an equilibrium if and only if p > v; + (1 —7n) ¢y, or if p = v + (1 —n) ¢; and
case (i) holds. Note that if p = v; + (1 —n) ¢, and the takeover is socially efficient then
p > v+ g — NPy

~v* € (0,1) is a equilibrium if and only if both case (i) holds and p < v; + (1 — ) ¢;. Note
that social efficiency is implied by the combination of p > vg+ ¢y —n¢; and p < v1+ (1 — 1) ¢;.

In this case, v*

is the unique solution to 7 (v*;p) = 0, or equivalently, x (7*) = p. Note that
v* € (¥(p),1). Since 7 is continuous and increasing in p it follows that v* is continuous and

increasing in p. Moreover, v* — 0 as p — vy + ¢y — ¢, and v* — L as p — v; + (1 — ) ¢;.1

MNote from (23) that 7(y;jvo+dg—nd1) = —(v1—vo+é —dy)qg and 7(y;v1+(1—n)¢,) =
(v1 —wo + ¢ — ¢g) A.
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Similarly, v* decreases in ¢, because 7 decreases in ¢,. Finally, v* is locally increasing in ¢, if
and only if 7 (7*;p) is increasing in ¢, (holding 7* fixed), i.e., if and only if 5 (¢ + A) — ¢ > 0.

From the above characterization: if v* € (0, 1) is an equilibrium then it is unique. Hence
the only case in which multiple equilibria exist is if both v* = 0 and +* = 1 are equilibria.
Note that if p = vy + ¢, — n¢, and the takeover is socially efficient then p < v + (1 — 7)) ¢, and
~v* = 1 isn’t an equilibrium; and similarly, if p = v; + (1 — 1) ¢; and the takeover is socially
efficient then p > vy + ¢y — n¢; and v* = 0 isn’t an equilibrium. Hence v* = 0 and v* =1
coexist as equilibria if and only if p € (v1 + (1 — 1) ¢1,v0 + Py — NP1). M

Proof of Proposition 1. We prove Proposition 1 for a general case with a socially responsible
bidder with parameter § > 0, as described in Section 4. Proposition 1 is obtained when ¢ = 0.
First, consider the case v1 + ¢; < vg + ¢,. From Lemma 1, shareholders’ response is given

by the correspondence

0 ifp<vi+(1-mn)e¢
v =1910,1} ifpe (v1+ (1 —n)dy,v0+ ¢y — 1) (25)
1 if p > v + @9 — 11,

From (16) and (19), I1(0) = 0 and II(1) = N (v; + d¢; —p). Hence if vy + (1 —n) ¢, >
v1 + ¢y, or equivalently (1 —n — 0) ¢, > 0, then the bidder’s payoff is strictly negative in any
equilibrium with 4* = 1. Conversely, if (1 —n — 0) ¢; < 0 then for any p € (v1+(1 —n) ¢y, v1+
d¢,] there is an equilibrium in which the bidder offers p and shareholders accept with v* = 1.

The bid p = vy + ¢, — n¢; guarantees both v* = 1 and a strictly positive payoft for the
bidder if vy + d¢; > vo + ¢y — n¢;. Hence an equilibrium with v* = 0 exists if and only if
U1+ ¢ —vo— ¢y < (1—n—0) ¢y

Second, consider the case v; +¢; > v+ ¢,. From Lemma 1, shareholders’ response is given

by the function

if p <wp+ ¢y — 1,y
“(p) e (Y(p),1) ifpe (vo+¢g—nd, v+ (1—n))
if p>uv+(1—n)d,.

)
I
R = o

Offers (vo + ¢y — ¢y, v1 + (1 —n) ¢,) deliver shareholder acceptance probabilities v satisfying
p(y) = p and (from (15)) associated bidder payoffs of

7 (7;0) = NYA (1 + ¢ —vo — @) — Ny (g +A) (1 —n—9)¢,.
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The offer p = v; + (1 — 1) ¢, delivers a shareholder acceptance probability of v = 1 and a
bidder payoff of
N (01 + 66, —p) = =N (1—n—08) 6 =7 (1;6).

Recall from Lemma 1 that as p increases over the interval (vg 4+ ¢q — n¢1,v1 + (1 — 1) ¢) the
shareholder acceptance probability increases continuously from 0 to 1. Hence the bidder effec-

tively picks « (via choice of offer p) to solve

max (7:6).
Rearranging,
T (v; 6
<7v ! =7(q+A) (1 + oy —vo— g = (L=n—=0)d1) =7 (v + b1 — o = ¢p) -

From Lemma 3,

s (la+a) = g+ KA
a%(w) = q+]\1f:K7A
and hence
%%7;5) = (¢+KA) (01 + ¢y —vo— ¢ — (1 =1 —0) dy)

_ (q+]\1[:57A)(vl+¢1—Uo—¢o)

- —(q+KA)(1—n—é)(bl—i-gA(Ul‘i‘%—UO—%)- (26)
Howce o - ]

R gt (000

From Lemma 3 and L’Hopital’s rule, % — 00 as v — 0. Hence lim,_,o %ﬁ) > 0 if and only if

v — v+ ¢y — ¢y > (1 —n—0) ¢y (27)

If instead (27) is violated,

K="
lL—v

(v1 —vo+ ¢ — @) <K (v1—vo+ &) — P) < K(1—n—06)¢y,
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and so 27t 7 D <0 for all v > 0. It follows that if (27) holds the bidder chooses v* > 0, while if
it is Vlolated the bidder chooses v* = 0.

For profit calculations below: Recall that Nv; = V; is independent of N, etc. Moreover, by
Stirling’s approximation A — 0, regardless of the limiting behavior of v*. Consequently, the
bidder’s payoff approaches — (1 —n — ) @1 limy_.o, 7*q.

There are three subcases:

Subcase (1 — i — 8) ¢, > 0: There exists ¢ > 0 (independent of N) such that 229 < ¢ if
7 > Kk — €. So the bidder chooses 7* € (0, x — ¢€) if (27) holds and v* = 0 0therw1se. In either
case, the success probability approaches 0 as N grows large.

Subcase (1 —n — §) ¢, = 0: The bidder chooses v = k.

Subcase (1 —n —9) ¢, < 0: There exists € > 0 (independent of N) such that BW(W >0
if v < Kk + €. So the bidder chooses v* € (k+¢,1). The success probability approaches 1
as N grows large, while A — 0. From Lemma 1, if the bidder offers p = v; + (1 —n) ¢,
then all shareholders tender with probability 1, and so the bidder’s payoff is N (v; + 6 — p) =
— (1 —=n—20)®,. This offer is suboptimal, and so — (1 —n — §) ®; is a lower bound for the
bidder’s payoff. Hence the bidder’s payoff approaches — (1 — n — §) ®; as N grows large (which
also establishes that v* — 1). =

Proof of Corollary 2. The result follows directly from Proposition 1; it is only left to
establish the comparative statics stated in part (ii). Notice that if = 1 then

(v1 —v0) ¢ — (dg — ¢1) A
g+ A

p (k) = vo +

where both ¢ and A are independent of ¢, — ¢,. Therefore, 11 (k) is decreasing in ¢, — ¢,. Also,

it can be verified that p (k) < vy in this case. To prove IT* is increasing in ¢, — ¢, notice

[T = NrA (vy — vo + ¢ — ¢y) -

Proof of Proposition 3. First consider the case n = 1. By Corollary 2, if the bidder chooses
¢, such that v; (¢1) + ¢; < vg + ¢ then the bidder’s payoff is 0. If instead the bidder chooses
¢, such that vy (¢;) + ¢ > vg + ¢, then the bidder’s payoff is NxA (k) (v1 (@) + ¢ — vo — &y)-
Hence the bidder chooses ¢; =

Next consider the case n < 1. From Proposition 1, if the bidder pledges ¢;* then share-
holders tender with probability v** € [0, 1), and the bidder’s payoff is (writing A** = A (y**)
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N A (00 (67) + 61 = v0 = d) = N9 (g™ + A%) (1 =) 67"

First note that there is a ¢] < ¢;" yielding a higher payoff for the bidder. If v** > 0 this

follows by envelope arguments: because 5- (v1 (¢;) + ¢;) = 0, one can find a ¢] marginally

0
d
below ¢]* such that, holding the au(:ceptan(j)e1 probability unchanged at v**, the bidder’s payoff
is strictly higher. If instead v** = 0 then the bidder’s profit from ¢7* is zero; moreover, by (27)
a necessary condition for this case is ¢]* > 0. If the bidder instead chooses ¢] < 0, then either
the takeover is socially efficient, (27) holds, and the bidder’s payoff is strictly positive; or else
the takeover is socially inefficient, and there is an equilibrium in which the bidder’s payoff is
strictly positive.

Conversely, consider any pledge ¢, > ¢,". If this pledge yields a zero payoff for the bidder
then it is dominated by ¢] above. Otherwise, let 7, A, G be the associated probabilities. Note

that regardless of whether 4 € (0,1) or 4 = 1, the bidder’s payoff is bounded above by

NWA (Ul (&1) +€$1 — Yo _Qbo) - Ny <Q~+A> (1 _77>€~b1
< NFA (01 (8) + 07 — 0 — 60) — N7 (G+A) (1) ¢
< ONYTAT (00 (67) + 01 — 0 — 60) = N7 (g7 + A) (1= ) 6",

so that ¢, is dominated by ¢?*, which is in turn dominated by ¢}.

Finally, the case n > 1 follows from parallel arguments to the case of n < 1. m

Proof of Lemma 2. The proof builds on Proposition 1 and its proof. Since the takeover is
socially efficient, part (ii) of Proposition 1 applies. Recall that the bidder effectively selects
to maximize 7 (). From (26), %1;5) is decreasing in vg (¢y) + ¢, if v < K, is independent of
Vo (¢g) + P if v = K, and is increasing in vy (¢y) + ¢y if 7 > k.

If (1—17)¢, > 0 then, from Proposition 1, v* < k independent of the specific value of
vo (o) + ¢o. It follows from the above characterization of %f) that +* is decreasing in

vo (¢o) + ¢o-
The cases of (1 —n)¢; =0 and (1 —n) ¢; < 0 follow similarly. m
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A.2 Supplemental results
Lemma 3. The following identities hold:

OA

- = 2
N (28)
oA K-1 N-K

e A 29
oy Y ) (29)
Jq N — K

oy 1 7 (30)

Proof. Here, adopt the convention that if j > N then (ij ) = 0. We prove identity (29):

0A 0 n_ _ _
o a—v(ﬁ_})vK H1=y)E
K—1 N-K\ v x_ _
- ( ' 1—7)(%‘})% =
_ (K—l _N—K)A‘
v -7y
We prove identity (30):
dq 0 - N—1\ _j N-1
= = =) () a-yntt
0 oy — J
N-1 N-1
= > (AT A=Y () (N1 = ) (1 =)V
j=K =K
N-1 N-2
= V=Y (YA -V (N =) (V)Y ()N
j=K j=K
N—-2 N-2
= (N=1) ) ("AFA=-DNFI = (N=1)> (Y =)V
j=K-1 j=K
= (V-1 Gy A -t
N—-K  y_ _ _
-
_ Nk
-y
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We prove identity (28). From (3), (29), and (30), we have:

OA 0
- - = A
R ay[Q+7 ]
dq 0A
= L A4
o ST Ty
N — — —
= A+A+7<K X K)A
1-— v 1—7
= NA.

41



