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Abstract

We develop a model of activism and green transition with endogenous activist entry,
trading, and exit in which a firm’s transition rate depends on the efforts of both its
management and the activist. Activism raises the green transition rate under first best
but causes underinvestment in efforts and can hamper transition under moral hazard.
Activists either accumulate a larger stake over time, leading to increased engagement
and transition rate, or gradually exit. Carbon taxation boosts the transition rate and
discourages activist exit conditional on entry, but can deter activist entry if set too
high. The optimal carbon tax exceeds the Pigouvian level when the activist has strong
incentives to enter, e.g., due to impact preferences or financial profits from activism;
otherwise, it may lie below that level. Green investment subsidies raise firm-level

transition efforts, but crowd out activism and generally hamper green transition.
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There is widespread consensus that a green transition in production technologies is nec-
essary to address climate change (Acemoglu, Akcigit, Hanley, and Kerr, 2016; Besley and
Persson, 2023) and that the long-term environmental impact of economic activity is pro-
foundly affected by the rate of green transition (Popp, 2002; Acemoglu, Aghion, Bursztyn,
and Hemous, 2012). Over the past few years, financial markets have sought to accelerate
the pace of the green transition by directing companies toward environmental objectives
through both passive and active investment strategies. Passive strategies involve investing
in “clean” firms and divesting from “dirty” firms so as to influence their cost of capital to in-
centivize investment in green transition. In active strategies, investors exercise their control
rights to impact firms’ decisions, such as through board representation, management over-
sight, strategy development, or voting on proposals. Recent research suggests that passive
strategies, despite their popularity, may have little impact on firm behavior (Heath, Mac-
ciocchi, Michaely, and Ringgenberg, 2021; Berk and Van Binsbergen, 2022) and could even
have adverse environmental effects (Hartzmark and Shue, 2023). Investor activism is thus
increasingly being advocated as the preferred and more effective approach to sustainable
finance (Krueger, Sautner, and Starks, 2020; Broccardo, Hart, and Zingales, 2022).

Our objective in this paper is to understand whether and when investor activism can
facilitate the green transition and how such activism interacts with environmental regulation.
To do so, we develop a unifying model of investor activism with endogenous activist entry,
post-entry trading, and exit. In this model, activism increases the green transition rate
under first best, but three frictions may limit its effectiveness. First, the green transition
rate depends on the efforts of both the firm’s management and the activist, which are costly
and subject to moral hazard. The activist’s incentives to exert effort increase with its stake
in the firm, but may crowd out management’s effort incentives and vice versa. Second,
activist investors cannot fully capture the gains of activism since existing shareholders free-
ride on the activist’s efforts. This free-rider problem reduces the activist’s incentives to enter
and may even deter entry when sufficiently severe. Third, when given the opportunity, the
activist discretionally trades in the firm’s stock and may get more invested or gradually exit
the firm. Therefore, an activist cannot commit to holding a particular stake in the firm
and thus to a specific level of effort. Consequently, an activist’s impact is determined by

interconnected entry, effort, trading, and exit decisions. As we show, environmental policies



such as carbon taxes or green investment subsidies may distort activist decisions on each
of these margins. Our model allows us to examine how activists respond to environmental
regulations and which type of regulations facilitate an activist’s impact on a green transition.
Importantly, our model of investor activism is general, can accommodate pecuniary and non-
pecuniary preferences (but does not require the stipulation of non-pecuniary preferences),
and applies broadly to various types of activism or activist investors, including private equity
funds, hedge funds, or wealthy individuals.

To capture the key determinants of environmental activism, we develop a dynamic model
in which a firm with a dirty/polluting production technology invests to transition toward
a clean/green production technology. Transitioning to the clean technology may generate
both non-pecuniary and pecuniary benefits to firm owners.! However, the transition process
is both costly and uncertain. The rate of successful green transition increases with the effort
of the firm’s manager, who broadly represents the firm’s key personnel and executives that
affect firm outcomes. As effort is unobservable, costly, and subject to moral hazard, firm
owners provide management with incentives to exert effort by making compensation sensitive
to the transition process.

While the firm is initially owned by passive investors, an activist may enter the firm by
buying an initial ownership stake. The activist and passive investors differ in two dimensions.
First, unlike passive investors, the activist exerts private and costly effort which, in addi-
tion to managerial effort, facilitates the green transition. The activist’s effort captures its
engagement with the firm, for instance, by monitoring management, appointing key person-
nel and board members, developing strategies, or voting on proposals. Second, the activist
incurs a holding (disutility) cost per unit of firm ownership. This holding cost may reflect
an activist’s financial and capital constraints, which increase the cost of capital and reduce
the benefits of investment, or its sustainability preferences and (green) investment mandate,
which make it costly to invest in a polluting firm.

We first show that while activism is valuable and speeds up green transition in first best,

it introduces a double-agency problem that distorts effort incentives in the presence of moral

IThese benefits could emerge from a range of factors. This includes mechanisms like carbon taxation and
pricing, which decrease the value of polluting firms. Additionally, sustainability preferences among stock
market participants may result in higher (or lower) valuations for more (or less) sustainable firms. Consumer
preferences also play a role through higher demand for the goods produced by sustainable firms.



hazard. Notably, the activist’s incentives to exert effort are reduced relative to first best as
the activist only captures part of the gains from effort while incurring the full cost. This is
for two reasons. First, the activist only owns part of the firm. Second, part of the transition
surplus accrues to management as part of the incentive contract. In effect, effort incentives
provided to management reduce the activist’s effort. Thus, the efforts of the activist and
management endogenously arise as substitutes and lie below first-best efforts. Due to the
double-agency problem, activism can increase or decrease the green transition rate (relative
to passive investors owning the firm). In particular, “good” or skilled activists, characterized
by a low effort cost and high effort level, facilitate the green transition, whereas “bad” or
less skilled activists, characterized by a high effort cost, hamper it.

After entry, the activist may trade discretionally in the firm’s stock, allowing it to in-
crease or decrease its stake in the firm. To account for potential trading frictions/costs in
reduced form, we assume that the activist cannot trade the firm’s stock over a period of
time after entry, while trading is frictionless afterward. This assumption also allows us to
model both private and public firms, respectively characterized by infrequent and frequent
trading opportunities. Once the activist can trade in the firm’s stock, its trading rate is
determined by two opposing forces and, hence, can be positive or negative. First, there are
gains from buying a larger stake, as this makes contracting with the manager more efficient.
Second, there are gains from selling the firm’s stock because the activist has a holding cost
for the firm’s stock. Our analysis reveals that after entering the firm, less skilled activists
tend to gradually exit, whereas relatively more skilled activists tend to gain more control by
acquiring a larger stake over time. Importantly, this larger stake translates into higher effort
levels, as the activist captures a larger fraction of the benefits associated with transition. As
a result, conditional on entry, the possibility for the skilled activist to acquire a larger stake
over time fosters the transition to a clean technology.

In the model, the activist improves firm value through private and costly effort. However,
if this value creation is fully reflected in the price at which it acquires a stake in the firm, the
activist cannot capture the gains from activism and thus has no incentive to invest in the first
place, causing a free-rider problem (Grossman and Hart, 1980; Shleifer and Vishny, 1986).
Two key assumptions regarding entry determine the severity of the free-rider problem. First,

the activist must initially acquire a minimum ownership stake to be able to influence firm



outcomes and exert control. Second, when entering the firm, the activist can buy a fraction
of the firm at the pre-entry price (i.e., the firm’s stock price under passive ownership), while
acquiring the remaining shares at a price that reflects the gains achieved through activism.
The activist then enters the firm as long as the payoff from engaging with the firm exceeds its
reservation utility. As we argue, this reservation utility is lower if the activist has an intrinsic
motivation to transform the firm, capturing its preferences for impact or sustainability. We
also show that it may be optimal for the activist to enter the firm by acquiring an initial
ownership stake (at a relatively low price), while gradually exiting by selling its ownership
stake (at a relatively high price) post-entry.

Interestingly, better trading opportunities exacerbate the free-rider problem for skilled
activists by allowing them to acquire a larger share of the firm over time, thereby increasing
firm value and the initial acquisition price. In contrast, for less skilled activists, better
trading opportunities speed up exit and reduce the initial acquisition price. Better trading
opportunities therefore discourage entry by good activists while encouraging entry by bad
activists. That is, our findings suggest that private markets, characterized by less frequent
trading opportunities, should see better, more impactful activists (e.g., private equity owners)
and less (premature) exit.

Without regulation, the manager and the activist underinvest in green transition. The
presence of a negative externality thus calls for regulation aimed at fostering the transition.
Equipped with our general model of investor activism, we evaluate the effects of two common
environmental policies, namely carbon taxes and green investment subsidies, on the green
transition rate. In essence, carbon taxes reduce the value of a firm with a dirty technology,
thereby increasing the financial gains from transitioning to a green technology. Carbon taxes
lead to more effort from the activist and the manager, while increasing the activist’s stake
post-entry and discouraging activist exit. Hence, conditional on activist entry, carbon taxes
facilitate the green transition. However, carbon taxation also potentially reduces the ac-
tivist’s entry incentives. In particular, carbon taxes increase the activist’s post-entry impact
and hence the value created through activism and the free-rider problem that disincentivizes
entry. Whether carbon taxation encourages or discourages activist entry crucially depends
on the quality of the activist and the severity of the free-rider problem, as captured by the

fraction of the firm that the activist can initially buy at the pre-entry price.



Strikingly, when the free-rider problem is severe, high carbon taxes hamper the green
transition by discouraging good (skilled) activists and encouraging bad (less skilled) activists
to enter. Thus, to leverage the effects of activism on green transition, the carbon tax or,
similarly, the price of carbon within a cap and trade scheme must not be too high. That is,
the optimal carbon tax exceeds the Pigouvian level when the activist has strong incentives
to enter, e.g., due to impact preferences or financial profits from activism. In this case,
the carbon tax addresses the double-agency problem without affecting the activist’s entry
decision. Otherwise, when activism is beneficial for green transition but activist entry is
hard to incentivize, the optimal carbon tax can lie below the Pigouvian tax.

We also examine the effects of firm-level investment subsidies on the green transition rate.
Such investment subsidies, as for instance stipulated in the Inflation Reduction Act in the
U.S., effectively reduce the cost of investment on the firm level either directly or indirectly via
tax credits. Firm-level investment subsidies make it optimal to incentivize higher managerial
effort. However, this requires a larger incentive compensation for management, thereby
reducing the activist’s effort incentives and crowding out activist effort. Importantly, we
show that precisely when activism is valuable, investment subsidies hamper green transition.
This is for two reasons. First, subsidies reduce overall effort by crowding out activist effort.
Second, subsidies discourage entry and increase exit incentives of good activists, reducing
the extent of “good” activism. Our analysis therefore suggests that the regulator should not
rely on investment subsidies to boost the green transition, in contrast with the findings in
Acemoglu et al. (2012) and Acemoglu et al. (2016) that, absent moral hazard and activism,
subsidies are effective at fostering the green transition.

Our paper relates to the literature on shareholder activism and blockholders (see, e.g.,
Admati, Pfleiderer, and Zechner (1994); Maug (1998); Bolton and von Thadden (1998);
Edmans and Manso (2011); Brav, Dasgupta, and Mathews (2022)).2 Admati and Pfleiderer
(2009) and Edmans (2009) analyze the role of exit as a governance mechanism. Most closely
related to our paper, DeMarzo and Urosevi¢ (2006) and Back, Collin-Dufresne, Fos, Li, and
Ljungqvist (2018) study the trading of a large shareholder that affects firm performance via

costly effort. Our paper differs from these by allowing the activist to affect firm performance

2See Edmans and Holderness (2017) and Denes, Karpoff, and McWilliams (2017) for surveys on block-
holders and shareholder activism.



not only via its own effort but also by contracting with management.®> A higher activist
stake makes contracting more efficient and generates gains from trade, leading to the novel
result that the activist may dynamically buy a larger stake despite holding costs. Another
key innovation is that we endogenize entry, show how dynamic trading interacts with the
activist’s entry decision, and highlight a complementarity between entry and exit.

Our paper also relates to the growing literature on sustainable finance (see, e.g., Heinkel,
Kraus, and Zechner (2001), Davies and Van Wesep (2018), Albuquerque, Kroskinen, and
Zhang (2019), Green and Roth (2021), Hong, Wang, and Yang (2021), Gupta, Kopytov, and
Starmans (2022), Geelen, Hajda, and Starmans (2023), Edmans, Levit, and Schneemeier
(2023), Huang and Kopytov (2023), Landier and Lovo (2023), Allen, Barbalau, and Zeni
(2023)). We contribute to this literature by studying how investor activism can foster the
green transition in a dynamic model with moral hazard and endogenous activist entry, trad-
ing, and exit. In this literature, our paper is most closely related to Broccardo et al. (2022),
Jagannathan, Kim, McDonald, and Xia (2022), and Oehmke and Opp (2022). The first two
papers study the effectiveness of exit and voice strategies in reducing firms’ negative external-
ities, whereby voice and exit are examined separately. In our model, activists endogenously
decide to invest in a firm to reduce externalities under moral hazard and can trade to increase
impact or exit, leading to an endogenous composition of the firm’s shareholder base and in-
terlinked voice and exit. In Oehmke and Opp (2022), an entrepreneur raises capital from
financial or socially responsible investors under moral hazard. Our model differs because (7)
the efforts of both management and the activist are crucial for the green transition, causing
a double-agency problem that hampers impact, and (i) the activist’s post-entry trading and
exit interact with incentives, with novel implications for optimal regulation.

Our paper is motivated by growing empirical evidence that shareholder engagement and
environmental activism can facilitate the green transition (Dimson, Karakag, and Li, 2015;
Kolbel, Heeb, Paetzold, and Busch, 2020). According to a recent survey by Krueger et al.
(2020), institutional investors consider engagement rather than divestment as a more effec-

tive approach to address climate risks. Wiedemann (2023) and Ilhan, Krueger, Sautner, and

30ur paper solves for the equilibrium trading strategy using a methodology similar to DeMarzo and
Urosevié¢ (2006), which has found fruitful applications in various other settings. Marinovic and Varas (2021)
analyze dynamic blockholder trading in the presence of asymmetric information. Hu and Varas (2021) study
loan sales by intermediaries in the absence of commitment. DeMarzo and He (2021) study leverage dynamics
in a model in which a firm smoothly issues (but never buys back) debt to exploit tax benefits.



Starks (2023) provide evidence that institutional investors directly engage with firms’ man-
agement to foster green transition and to enhance climate risk disclosure respectively. Akey
and Appel (2020), Naaraayanan, Sachdeva, and Sharma (2023), and Azar, Duro, Kadach,
and Ormazabal (2021) show that engagements by hedge funds, pension funds, and large
asset managers respectively cause targeted firms to reduce their emissions.* Bellon (2022);
Kumar (2023) study private equity owners’ impact on green transition, highlighting envi-
ronmental activism and impact investing in private markets (Cole, Jeng, Lerner, Rigol, and

Roth, 2022).

1 A Model of (Green) Activism and Impact

This section presents a model of investor activism, in which an activist invests in a firm to
transform its production technology. The activist does so through its own private effort and
by incentivizing the firm’s manager with an optimal contract. The manager or, alternatively,
management more broadly represents the firm’s key personnel and executives who are able
to influence firm outcomes. The activist’s private effort captures its engagement with the
firm, for instance, by monitoring management, appointing key personnel and board mem-
bers, developing strategies and proposals, providing industry connections, or by voting on
proposals. Our model applies to both private and public firms, while the activist may rep-
resent a hedge fund, a pension fund, a private equity fund or other types of active investors,

such as wealthy individuals or philanthropists.®

Technology and Preferences. Time t € [0, 00) is continuous and infinite. There are three
risk-neutral agents with common discount rate p > 0: An activist investor, a (representative)
passive investor, and a manager. We consider a single firm run by the manager that produces

cash flows at a constant rate g > 0. The firm is all equity-financed with a fraction 6, € [0, 1]

4Their findings suggest investor engagements as an effective tool to address climate change risks in line
with the result in Albuquerque, Fos, and Schroth (2022) that 75% of the value creation by activist investors
who focus on governance issues is achieved through treatment, rather than stock picking or sample selection.

5Hedge funds and private equity funds often actively engage with their portfolio companies to influence
outcomes (Brav, Jiang, Partnoy, and Thomas, 2008; Kaplan and Strémberg, 2009). Bellon (2022); Kumar
(2023) study private equity owners’ impact on green transition. Akey and Appel (2020); Naaraayanan et al.
(2023); Azar et al. (2021) respectively show how the engagement of hedge funds, pension funds, and asset
managers causes targeted firms to reduce emissions. von Beschwitz, Filali Adib, and Schmidt (2023) provide
evidence that active mutual funds exert control by voting in favor of ESG proposals following ESG scandals.



of its equity held by an activist investor and the remaining 1—6; held by the passive investor.
The number of outstanding shares is normalized to one. The manager effectively holds a stake
in the firm via its incentive contract and compensation set by the firm’s shareholders; this
stake may be equity-like too. The firm pays out all cash flows net of managerial compensation
as dividends. Its endogenous stock price (i.e., equity value) is denoted by P, at time t.

At the onset at time ¢ = 0, the firm has a polluting (or dirty) production technology,
but its owners aim to transition to a clean or green production technology. We model the
transition process as an innovation project that is completed at a random time 7" arriving
with intensity A > 0, whereby the outcome of the transition process—success or failure—
depends on the activist’s and manager’s efforts a, € [0, a] and m, € [0,m]. Specifically, over a
short time interval [¢, ¢+ dt), the process is completed with exogenous probability Adt. Upon
completion, a transition is successful with probability a; +m; and fails otherwise. Thus, over
[t,t + dt), the instantaneous probability of successful transition equals A\idt := A(ay + my)dt.
We refer to A, as the (green) transition rate. We focus on parameters that lead to optimal
interior efforts, i.e., a; € (0,a) my; € (0,m), and a well-defined probability a; + m; € (0,1).
Figure 1 illustrates the transition process over an instant [¢,t + dt). We purposefully model
a simple transition process, which allows us to analytically characterize the model solution
and dynamic effects of activism.® As the transition process is stationary, any time dynamics
that arise in optimum are endogenous and attributable to activism.

The completion and outcome of the transition process are publicly observable and con-
tractible. In case of success, the firm becomes clean “C” and its owners realize a terminal
payoff V¢ per unit of ownership. In case of failure, the firm remains dirty “D” and generates
a terminal payoff V' per unit of ownership. For simplicity, passive investors and activists de-
rive equal terminal payoffs when the transition process ends. The surplus A := V¢ —-VP >0
from a successful transition (relative to failure) is positive and broadly captures the finan-
cial and non-pecuniary gains from green transition. As we argue later, carbon taxation or
investor preferences for green firms imply a higher A. Abstracting from non-pecuniary gains
of green transition, one can interpret A as the difference between a green firm’s value (stock

price) V¢ and a dirty firm’s value V2. Note that even though A > 0, exerting high effort

6Board and Meyer-ter Vehn (2013), Hu and Varas (2021), and Mayer (2022) among others, employ similar
modeling of uncertainty. Similar results would arise if we assumed that transition occurred at random time
T arriving with Poisson intensity A\; = A(a: + m¢) as in, e.g., Acemoglu et al. (2016).
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Figure 1: Description of the transformation process and heuristic timing over [¢,t+dt). The
branches of the tree contain the probabilities of the respective random event over [t,t + dt).

for green transition can have a negative net present value, due to the cost of effort.

Transition and Moral Hazard. Efforts a; and m, are chosen before it is known whether
the project is completed over the next instant [t,t¢ + dt). Efforts a; and m, are hidden

. /iaf ¢mf
and come at private flow costs < and =

to the activist and the manager respectively,
giving rise to a double-agency problem.” To deal with this agency problem, the controlling
shareholder—which is either the activist or the passive investor—writes at each time ¢, a
short-term contract that stipulates state-contingent compensation to the manager over the
next instant [¢,¢ + dt). The short-term contract (B, ¢;) stipulates a payout By in case the
firm successfully transitions over [t,t + dt) in addition to a base salary ¢;dt. The payout B,
corresponds to a lumpy payment and therefore is “large” relative to the base salary which
is of order dt, i.e., infinitesimal. With no loss in generality, we normalize the manager’s
reservation utility to zero, so that its expected payoff from the contract must be positive.
The formulation of the short-term contracting problem in continuous time is similar to He
and Krishnamurthy (2011) and is discussed in greater detail in Appendix A.1, which also

shows that the optimal short-term contract takes the aforementioned form.

Activist Stake and Trading: Public versus Private Firms. The activist acquires an
endogenous ownership stake 6y in the firm at time ¢ = 0. After entry, the activist cannot

trade over a time period (0,77), where T% is a stochastic time that arrives with intensity

"Equivalently, we could assume that efforts are observable but not non-contractible.



f > 0. Thus, after entry, the activist must wait on average 1/ units of time before being
able to adjust its stake. When g = 0, the activist cannot trade after entry and maintains
constant ownership up to time 7'. In the limit 5 — oo, trading post-entry is without friction.
One may associate a publicly traded firm with high or infinite 3, whereas private firms are
characterized by lower levels of § and less frequent trading opportunities for investors. For
private firms, 7% may also be interpreted as the time of the IPO after which the firm’s stock
can be traded publicly.® In the case of a public firm (high 3), the activist may represent a
hedge fund, while in the case of a private firm (low () the activist may represent a private
equity sponsor. The assumption of no-trading over (0,77) can be interpreted as the activist
committing to an investment horizon over which it does not adjust its stake and, specifically,
does not exit. Under this interpretation, g is inversely related to the activist’s commitment
power; in fact, 8 = 0 implements the full-commitment solution.”

When the activist can trade, i.e., after time 7%, the heuristic timing over [t,¢ + dt) is
as follows. First, given an activist stake 0, the firm’s controlling shareholders (i.e., the
activist when 6; > 0) and the manager sign a contract (B, ¢;) lasting over [t, ¢+ dt). Second,
uncertainty as to whether the transition process is completed and succeeds or fails is resolved.
Payments are made by the firm and the contract ends: The manager receives B, in case of
success, zero in case of failure, and ¢;dt in case of no completion. In case of completion,
active and passive investors realize terminal payoffs, and the model ends. Third, in case
the transition process is not completed, the activist trades the firm’s stock and chooses db;,
determining next-period stake ;4 = 0, + df;. Then, at time ¢ + dt with activist stake 0,4,

controlling shareholders and the manager sign a contract over [t + dt,t + 2dt), and so on.

Payoffs. Given a contract (B, ¢;), the manager’s expected payoff is w;dt with

m2
wy 1= max <A(dt +my) By — ¢2 -+ Ct) ; (1)

where @, is the level of (hidden) effort by the activist that the manager anticipates. In

equilibrium, a; coincides with actual effort a;. The manager chooses at time t its private

8Unlike public equity markets, private equity markets feature only infrequent and lumpy trading. Private
equity funds typically hold a constant stake for an extended period of time (e.g., the duration of the fund).

9Because before time T, our setting is essentially stationary and firm fundamentals do not change, there
is no motive for dynamic trading under full commitment. As such, under full commitment and conditional
on entry, the activist would choose constant ownership stake, which is akin to assuming g = 0.

10



effort m; over [t, t+dt) against the cost ¢Tm%dt. Over [t, t+dt), the transition process completes
with probability Adt, resulting in success and payment B; with probability a;+m; and failure
and zero payment otherwise. See Appendix A.1 for more details.

When the activist does not enter, the passive investor is the controlling shareholder and

dynamically chooses contracts (B, ¢;) to maximize its private valuation of the firm:

T
P)= max E, [/ e P —c)du+ e PTIVP + mp(A - Br)| |, (2)
t

(chBU)uZt

subject to the participation constraint w, > 0 for all u > ¢. The passive investor’s valuation is
the discounted sum of the firm’s expected future dividends (i.e., cash flows net of managerial
compensation) plus the terminal payoff at time 7" when the transformation process ends.
The terminal payoff is V2 in case of failure and VP + A — By in case of success. The
probability of success at time 7" is my because the passive investor does not exert any effort
and ar = 0. If the activist does not enter, then PtO is also the firm’s stock price.

When the activist enters and 6y > 0, it becomes the controlling shareholder (as discussed

below) and chooses contracts (B, ¢;), its effort a;, and trading df; to maximize:

' (u—t) Ka?
—= —pu— _ . . u .
Vi (au’cufgﬁl{gu)@t £, {/t e <9u(ﬂ T — cy)du 5 du — (P, + dPu)deu)
+ e PTD90 VP + (ar + mr)(A — BT)]} (3)

subject to w, > 0 for all u > t. The activist has sustainability or “green” preferences, in
that it derives a disutility flow 76, from owning a fraction 6, of the dirty firm. The disutility
flow—akin to a flow holding cost © > 0 per unit of stock— may also reflect (in reduced form)
the activist’s financial or capital constraints or higher cost of capital, common in models of
activist investors (DeMarzo and Urogevi¢, 2006; Marinovic and Varas, 2021).'° Because the
activist only owns a fraction 6, of the firm, it only collects a fraction 6, of dividends and
terminal payoff (net of managerial compensation), while fully incurring the private cost of
effort. The term —df,(P, + dP,) captures the payoff that the activist collects from trading

over a short time period (u,u + du); when u < T”, we have df, = 0. The activist has price

10We could also model a difference in financial /capital constraints by assuming that the activist applies a
higher discount rate. This would lead to qualitatively similar outcomes.
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impact and trades over (u,u + du) at “end-of-period” price P, 4, = P, + dP,.
Due to the activist’s private cost of effort and green preferences, the value of the firm

under activist ownership from passive investor perspective differs from V; and equals
T
P, =E, [/ e P (1 — ¢y )du + e P T (VP + (ar + mz)(A = Br)]| . (4)
t

The value of the firm from passive investors’ perspective P, reflects the value generated
through activism. Observe that the activist and passive investors differ in two dimensions.
First, the activist exerts private effort, while passive investors do not. Second, the activist
incurs a flow holding cost (disutility) 7 > 0 per unit of firm ownership. As such, one can
view passive investors as “activists” with kK — oo and ™ = 0.

At time T, the model essentially ends, and we can treat V' and V¢ as terminal payoffs
in case of failure and success respectively.!! Before time T, the activist’s value function,
the firm’s stock price, and other model quantities will be functions of both (7) the activist’s
stake 6 and (i) whether time T” has arrived (i.e., whether t < T# or t > T#). In what
follows, we denote the activist’s value function and stock price after time T” by V(6) and
P(6). We denote the activist’s value function and stock price before time T by V#(#) and

PA(#). More generally, the superscript “3” will indicate quantities before time T%.

Entry and the Free-Rider Problem. The activist increases firm value through private
and costly effort. However, if this value creation is fully reflected in the price at which it
acquires an initial stake in the firm, the activist cannot capture the gains from activism and
thus has no incentive to invest in the first place, causing a free-rider problem. Two key
assumptions regarding activist entry determine the severity of the free-rider problem. First,
the activist must acquire a minimum stake 6, € [0, 1] to be able to exert control and influence
firm outcomes, e.g., via monitoring or voice, in that 6y > Bo. Second, the activist can acquire
a fraction 1 — 7 € [0,1] of the minimum stake 6, at the price P?, defined in (2), that would
prevail under passive ownership. The remaining fraction 7 is bought at a price Py = P?(6,),

defined in (4), that reflects the gains from activism.'? The weight 7 thus captures the severity

1 After the transition has succeeded or failed at time T, there is no more effort or contracting with
management. At time T, the firm’s (passive or active) owners realize a payoff Vy € {VP,VC} by either
continuing to hold the company or by selling it to other equity investors at price V.

12Tn practice, an activist can indeed accumulate a sizable ownership share before disclosing it, and noise
traders may obfuscate large trades by the activist (Kyle and Vila, 1991; Collin-Dufresne and Fos, 2016).
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of the free-rider problem regarding activist entry. Under this assumption, the activist pays
K(6) :== (1 —n)0o Py + 60— (1 - 77)50} P’ (6,) (5)
to acquire ownership stake 6, > 6, and enters if and only if

E(0p) :== max [VP(6y) — K(6y)] > R, (6)
00€[00,1]

where R is the activist’s reservation utility. The activist either acquires (at least) the required
minimum stake of 9~0 at time t = 0 or never enters. We refer to the case of 6; > 0 as active
ownership and to 0; = 0 as passive ownership. We could assume that the activist must keep
a minimum stake 6 < ég for all £ > 0 to be able to have impact on firm outcomes, without
changing our model’s key implications (see Appendix F.4). As we show in Proposition 2,
there exists a strictly positive (endogenous) level 0,;, > 0 so that the activist’s stake never
takes any value in (0,6,;,). Appendix F.4 shows that our findings remain qualitatively

unchanged when imposing a minimum stake 0 > O pmin. >

Sustainability Preferences. Our model can capture preferences for sustainability on the
part of the activist investor via the flow holding cost 7, the reservation utility R, and the
surplus generated upon successful green transition A. For our analysis only the difference
between active and passive investors’ sustainability-related utility matters, so we do not
explicitly model any sustainability preferences for passive investors. We also emphasize that
the stipulation of non-pecuniary or sustainability preferences is not necessary to motivate
the model elements 7, R, and A, in that we present a general model of investor activism
which also applies to impact investing.

First, in addition to capital constraints, an activist’s holding costs or (warm-glow) disutil-

ity from owning a polluting firm may also reflect value-alignment preferences (Péstor, Stam-

In the U.S. for example Section 13(d) of the 1934 Act and Regulation 13D requires owners of more than
5% of the equity of a public firm to file a report with the SEC, at which point the identity of an activist
gets revealed. Collin-Dufresne and Fos (2015) report that the average activist holds 7.51% of the target’s
outstanding shares when making its first public disclosure through a Schedule 13D filing.

13We also view this focus as plausible as the activist may need to initially have sufficient ownership and
control rights to implement catalyzing changes that influence firm outcomes and policies, such as replacing
management or board members or changing the firm’s strategic plan. However, after these changes have
taken place, the activist may have continued influence with a smaller stake.
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baugh, and Taylor, 2021; Green and Roth, 2021; Landier and Lovo, 2023; Dangl, Halling,
Wu, and Zechner, 2023), arising from (impure) altruism (Andreoni, 1990), or a green invest-
ment mandate (Hong et al., 2021). Second, the activist may have a low reservation utility
due to its preferences for impact. The reservation utility R can even be negative when the
activist follows a broad impact mandate as in Oehmke and Opp (2022) and has an intrinsic
motivation to transform the firm; Appendix F.5 provides a micro-foundation for R < 0.
Third, in addition to a financial payoff component, the surplus generated upon successful
green transition A may capture a non-pecuniary payoff that is realized by the firm’s (passive

or active) owners upon successful green transition.

2 Model Solution

2.1 First-Best Benchmark

We start by characterizing the first-best benchmark that is obtained when efforts maximize

total surplus. In our model, first best efforts are determined according to'®

a,m>0 2

("B, m"B) := arg max {A(l —a—m)VP 4 Aa+m)(VP 4+ A) — (M> } ()

First-best efforts equal af? = 22 and mf'? = %, increase with the expected benefits of
effort AA, and decrease with effort costs. First-best total surplus and efforts do not depend
on 7, because the firm is owned by passive investors (i.e., the first-best owners) to avoid the

deadweight loss stemming from the disutility flow incurred by the activist owning the firm.

14T illustrate this idea, consider the extreme case that there is no financial payoff to green transition, but
that firm owners derive a lump-sum utility payoff of A per unit of ownership from green transition. Owning
fraction 61 of the firm, an activist derives a total utility 67A upon green transition at 7T, as stipulated in
(3). More generally, A could consist both of a pecuniary (financial) and such a non-pecuniary payoff.

2 2

5Total surplus satisfies S = E [e’pT(VD + (ar + mr)A) — fOT e Pt (%fmt) dt]. As our setting is
stationary prior to time T, surplus-maximizing efforts are constant over time, a; = a,m; = m. Thus,
S = A%rp [A(l —a—-m)VP + Ala+m)(VP + A) — (M)}, so (afB m!B) satisfies (7). In first best,
efforts (af'B, m*"P) could be incentivized via a contract between the firm’s passive owners and the activist
(manager), whereby efforts are contractible and the activist (manager) is compensated for the effort cost.
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To ensure optimal interior efforts and a; + m; € [0, 1], we assume that:

~ Ko
A <A = —A(m+¢)'

2.2 Effort Incentives and Optimal Contract

Suppose now that effort levels are unobservable (and, thus, not contractible). At any point
in time ¢ > 0, the manager chooses m; to solve the optimization problem in (1), leading to

optimal managerial effort

_ B
B

As expected, a larger payment B; incentivizes higher effort m;, while a higher cost ¢ reduces

(8)

my

effort. Next, consider the activist with ownership stake 6, at time t. With probability Adt,
the transformation process is completed. In case of success, with probability a; + m;, the
activist’s payoff is VP + A — B,. Otherwise, in case of failure, it is V?. Note that because a,
is hidden, any unobserved change in a; does not change contracted payouts to the manager.
As such, the activist takes the contracted payouts ¢; and B; as given when choosing a;. That
is, the activist solves maxg,,>g (HtAat(A - By) — nthf)’ leading to optimal effort

_ OANA - By)

ay T (9)

Higher effort incentives provided to the manager through larger payment B; limits the ac-
tivist’s payoff upon transformation, thus curbing the activist’s effort a;.

To minimize agency costs and maximize its own payoff, the controlling shareholder designs
the manager’s contract such that the participation constraint w; > 0 is tight at any time

t < T. This implies the manager’s flow compensation

2

5 A(ay + my) By, (10)

Ct

upon setting wy; = 0in (1). A larger payment B; is associated with a lower flow compensation

so that the manager’s total expected compensation remains constant. That is, an increase

in B, increases the performance sensitivity but not the level of managerial compensation.'¢

6Tn our model, the contract (By,c;) only describes the part of managerial compensation that is related
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2.3 Solution to the Activist’s Problem

We solve the activist’s dynamic optimization problem in three steps. First, we characterize
optimal trading and efforts after time 7. Second, we solve for optimal efforts and derive
the activist’s value function for ¢ € (0,77). Third, we characterize the activist’s decision to
enter at time ¢t = 0. Model quantities depend on the activist’s stake #; = 6 and on whether
time 7% has arrived, but not on calendar time ¢ as such. In what follows, we therefore omit
time subscripts and write a; = a, my = m, By = B. The model structure is such that we can

solve for most quantities in closed-form, some of which are relegated to Appendix A.3.

2.3.1 Optimal Dynamic Trading and Effort After Time 7%

As we show in Appendix A.3, there exists an endogenous (possibly empty) smooth trading
region, in which the activist optimally trades smoothly according to dff = Odt. By (3) and

the dynamic programming principle, the activist’s value function V; = V(6;) then solves

2
o+ 8V(6) = max {6 (-7 - ) - - (1)
B>0,6 2
+060[VP 4 (a+m)(A = B)| +8[V'(6) - P(0)] }
subject to incentive constraints (8) and (9), i.e., m = % and @ = 225 and managerial

wage (10), i.e., ¢ = d’Tmz —A(a+m)B. The term Q[V’(Q) — P(0)] captures the gains associated

with (smooth) trading. For an interior solution § € (—oo, oc), it must be that
P(0) =V'(0). (12)

Indeed, the activist is willing to pay V'(€) dollars for an additional unit of stock. The cost of
purchasing such a unit equals the market price of stock P(#), i.e., passive investors’ valuation
of the firm’s stock. In equilibrium, the marginal benefit of buying equals the marginal cost.

Importantly, the activist is indifferent between trading smoothly and not trading at all,

and sensitive to transformation. In practice, the manager’s compensation depends on other firm outcomes
too. Thus, one can interpret ¢; < 0 as a salary reduction relative to an unmodeled base. One could capture
other components of managerial compensation by assuming an outside option w > 0. Then, payouts in (10)

om

2
would become ¢; = w + 5+ — A(as +my¢)B; with a salary component w unrelated to transformation.
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and cannot capture any gains from trade. Therefore, the activist’s value function V(0) is

determined “as if” it could not trade at all and hence coincides with its payoff V(Q) that

would prevail absent any trading opportunities.

Plugging (12) into (11), we can solve for V/(6)

V(0) and get optimal efforts in closed
form. By (12), we then also obtain P(f) in closed-form (see (A.6) in the Appendix A.3).

Proposition 1. Denote by k = k/0 the activist’s cost of effort per unit of ownership. In the

smooth trading region, the value function satisfies V(0) = V(0) with

oo =T+ AVE AN (R + ¢k 4 ¢P)
vw)_e< Y 2@H%+¢NP+A))’ (13)

while the stock price satisfies P(0) = V'(0), and admits closed-form expression (A.6). Opti-

mal efforts satisfy

g(AA)<nﬁBCwiazmm:%(;ﬁg<m”f (14)

m:m(9)2$ -

Under passive ownership, passive investors’ value function satisfies

D 2A2
o n+AV AZA (15)

p+A 20(p T A)

Note that x and @ affect optimal efforts only via & = k/6. A lower ownership share 6

effectively implies a lower benefit of effort for the activist, reducing effort a. Under passive
ownership (i.e. as § — 0), we have limy_,oa(f) = 0 and limy_,om(0) = %.

To obtain the activist’s valuation of an additional unit of stock, we can differentiate both

sides of (11) and use P(#) = V’(6). This yields:
(p+MNPO)=p—7—c+A[VP+(a+m)(A-B)|] -0 (%%) : (16)

) captures how an additional unit of firm ownership affects managerial flow
7

@@) _ ¢mAA—¢m) _ A2A% positive.!

Jdc da
Oa 89 T (¢p+FR)2

The term (%%
payouts through effort incentives a. Crucially, —0 (
As 6 increases, the activist exerts more effort and increases the chance of successful transition

K

da _ AMA-B) _

dc __ .
= —¢m. From (9), we obtain 33 —

17Combining (8) and (10) yields ¢ = —¢Tm2 — ¢am, so §¢
A(A=¢m/A) ; dc da) _ ([ AA ARA\ _ APA%9
Alagm/M) Using (14), we get —0 (3:58) = (&) (Aa - 258) = a5,

A(A—ZSm/A), and 6 - % _
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and of payment of the manager’s compensation B. Thus, an increase in # and a, all else
equal, lowers the required flow payouts ¢, which are set such that the manager breaks even.
Intuitively, a higher activist stake 6 implies more efficient contracting with the manager,
which increases the activist’s valuation of an additional unit of stock V’(6) in (16).

In addition to satisfying (16), P(6) satisfies the pricing equation of passive investors
(p+MNP(O) =p—c+A[VP + (a+m)(A—B)] + P(0)0. (17)
where P(0) increases with 6, i.e., P'(6) > 0. Combining (16) and (17) yields

o~ dgle-o(53)]

The trading rate in (18) is determined by two opposing effects and can be positive or negative.

First, there are gains from buying a larger stake, as this makes contracting with the manager
more efficient. Second, there are gains from selling shares, because the activist values the
firm less due to the flow holding cost m. Expression (A.19) presents a closed-form expression

for the trading rate. As we show, provided v/¢m < AA, there exists an endogenous level'®

c _ KA/
"= Vaan - v )

at which § = 0 so that §# < 0 (§ > 0) whenever 6 lies in the smooth trading region and
0 < 6 (0 > #°). The trading rate 6 decreases with the activist’s disutility from investing
in a dirty firm, as captured by 7, and is negative for larger values of .

To avoid studying degenerate cases, we assume in what follows that the smooth trading
region is non-empty; Appendix F.3 characterizes the activist’s optimal trading when the
smooth trading region is empty. The smooth trading region (6, 6) is characterized by two
thresholds § < 6, available in closed-form in Appendix A.3.2. To solve for § and 6, let PY
denote the price of the firm if the activist’s ownership stake 6 perpetually equals y € {0, 1}.
One can show that once 6 reaches y € {0, 1} after time ¢t = 0, the activist stops trading, so

the price indeed equals PY.!?

8When /¢ > AA, 0 is not well-defined from (19), and 0 < 0 in the entire smooth trading region.
When 0¢ < 0 (respectively 8¢ > 1), § > 0 (respectively 6 < 0) in the entire smooth trading region.
TImportantly, the state § = 0 is absorbing if reached after time ¢ = 0, i.e., post-entry. At the onset
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Once 6 reaches § (from below), the activist is indifferent and randomizes between not
trading at all (i.e., 0 = 0) and buying the entire firm, i.e., the remaining 1 —  units of stock,
at price P*. The threshold @ satisfies § = inf{# € [0,1] : V(#) = V(1) — (1 — 6)P'} and
the trading intensity & at which the activist buys the entire firm is determined such that the
price level equals P(6) = V'(9). Then, 6 remains constant at 6 until it jumps to one. For
0 € (0,1), the activist immediately buys the entire firm, i.e., df = 1 — 0.2

Once 0 reaches 0 (from above), the activist is indifferent and randomizes between not
trading at all and selling its entire stake at price P°. Then, # remains constant at § until
it jumps to zero. The threshold @ satisfies § = sup{# € [0,1] : V/(§) = OP°} and the rate 3
at which the activist exits is such that P(#) = V'(#); Appendix A.3.5 presents closed-form
expressions for § and €. For 6 € (0,0), the activist immediately exits, i.e., df = —0.

Consequently, starting from a stake 6y = 0rs, the activist’s stake remains constant if
0y = 0, the activist eventually exits the firm in that lim; ,., 6; = 0 if 6y < max{6°, 0},
and the activist eventually acquires the entire firm in that lim,_.. 6, = 1 if §y > min{#°, 0}.

Proposition 2 summarizes the model solution after T%.
Proposition 2 (Trading, Effort, and Firm Value). After time T?, the following holds:

1. The activist’s value function satisfies V() = OP° for 6 € [0,0), V() = V(8) for
0 €9,0], and V(0) = V(1) — (1 —0)P* for 0 € (0,1]. Efforts are characterized in (14).

2. The stock price satisfies P(0) = V'(0) in all states 0 where V(0) is differentiable. Thus,

P(0) =V'(6) for 6 € 0,6], P(§) = P° for § € 0,8), and P(§) = P* for 6 € (6,1].

3. For® € (0,0), the activist trades smoothly, in that d6 = Odt with 6 from (18). At6 =0,
when 6 > 0 in a left-neighbourhood of 0, we have df, = (1 —0)dN,, where dN, € {0,1}
is a jump process with intensity €. At 6 = 0, when 0 < 0 in a right-neighbourhood of

at time ¢ = 0, the activist starts out with zero ownership but may buy an initial ownership stake 6y > 0,
because the initial trade is at favorable terms and therefore fundamentally different from post-entry trading
after time 7. When the activist chooses its initial stake 6y at ¢ = 0, it can acquire part of this initial stake
at a discount (i.e., below post-entry market price). In contrast, after time T (i.e., post-entry), the activist
always trades at the fair market price.

20This is reminiscent of the trading strategies of Michael Dell with Dell Inc or Elon Musk with Twitter,
where both investors were holding a large stake in the target firms before buying the whole equity and taking
the firms private to implement significant strategic changes.
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0, we have df; = —0dN,, where dN, € {0,1} is a jump process with intensity §.21 For
0 €10,0),dd = —0. For6 e (0,1], d) = (1 —0). The activist stops trading once 6 = 0
or 0 = 1. Finally, there exists O > 0 such that 0, & (0, Omin) for all t > 0.

2.3.2 Solution for ¢ € (0,77)

Before time T, the activist cannot trade and its value function is a weighted average of the

payoff absent any trading opportunities V(Q) and with trading opportunities V'(#), in that

~

A+p)V(0) + BV(@)‘

V'B(Q):( Ad+p+p

(20)

For 0 € [0,0], we have V(0) = V(6), so VF(0) = V(0). However, for < 6 or 6 > 0, the
activist would strictly prefer to trade if it could, so that V(#) > V?(#). Likewise, the stock

price satisfies
p—c+A[VP+ (a+m)(A - B)| + BP(9)
A+p+p

PP(6) = . (21)

Importantly, efforts a(f) and m(f) only depend on € and not on whether the activist can

trade and are characterized in (14). We conclude with the following proposition.

Proposition 3. Over (0,T7), the activist’s value function satisfies (20), the stock price
satisfies (21), and efforts are given in (14).

2.3.3 Activist Entry and the Free-Rider Problem

The activist improves firm value through private and costly effort. However, if this value
creation is fully reflected in the price at which it can acquire a stake, the activist cannot
capture the gains from activism and thus has no incentive to acquire a stake in the first place.
The severity of this free-rider problem is captured by the difference between the activist’s
valuation of a unit of firm ownership, V?(6)/6y, and the passive investors’ valuation of a
unit of firm ownership, P?(f). To gain some intuition, suppose that the activist acquires the

minimum required stake 6y = 6o. In this case, entry is profitable (relative to not entering) if

2'When 6 < 0 (f > 0) in a left-neighbourhood of 8 (right-neighbourhood of #), no time is spent in state 6
(0) and 6 moves immediately back into the smooth trading region (6,0) from 0 (0).
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and only if V#(0y) — K(6p) > R which we can rewrite using (5) as
(1 =n)[V(60)/80 — P°] +n[V®(6o)/00 — P*(6o)] > R/6y,

The term V#(6y)/0y — P° captures value creation from activism of which the activist can
capture a fraction 1 — 7. The term n[V?(6,)/6 — P?(6y)] quantifies the free rider problem,

which gets more severe as 7 increases. Proposition 4 characterizes activist entry.

Proposition 4 (Activist Entry). The activist enters if and only if (6) holds, i.e. E(6y) > R,
with an initial stake given by 6y = arg max,c g, 1) [VA(0)—K(0)]. When the free-rider problem

15 sufficiently severe in that
k(K + ¢)

S T 22

the activist buys the minimum stake, so that 0y = 6y. For 6y < 0, the entry condition can be

written as
F o+ U > 0. 23
> (23)
Financial  Non-pecuniary
payoff payoff

1. When 6y =6 € [0,0], then with R = R/0 and ij = W we have that F = F(0; §) =
YA? for

= (o) (Fa-n+oa—2- 2200 e

p+ Ni(o+ F) Atp+p

and

g T b
U=U(6;8):=-R A+p(1 A+p+5)‘ (25)

A+p)E(0, D s
2. When 6y =0 € [0,0), thenF:% and U = —R — KipiB"

Condition (23) states that the activist enters at ¢ = 0 as long as the sum of financial
payoff F' and the sustainability preferences-related payoff U is positive.?? We refer to the
sustainability preferences-related payoff component U as non-pecuniary payoff, because the
activist’s (non-pecuniary) sustainability preferences—as quantified by 7 and R—only affect

the activist’s payoff and incentives to enter via U.?* The non-pecuniary payoff U consists of

22The entry condition for fy > 6 is in closed form too, but less intuitive and thus omitted.
23That is, m and R affect the activist’s payoff only via U in the entry condition.
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two components: (i) the effective net “utility” —R from entering at t = 0, reflecting the ac-
tivist’s broad impact preferences, and (iz) the activist’s disutility from owning the (dirty) firm
over [0, T, which may reflect sustainability preferences in a narrow sense (“value-alignment
preferences”). Narrow sustainability preferences, as captured by higher 7, discourage entry
by decreasing U, but broad impact preferences as captured by lower R encourage entry by
increasing U. We say that the activist follows a broad impact mandate when U > 0, in which
case it may be willing to invest in the firm despite a financial loss. Appendix F.5 provides a

micro-foundation for R < 0 and thus for U > 0.

3 Model Analysis

Three core economic mechanisms shape the dynamics of activism and green transition within
our framework. First, in any state 6, incentive provision and optimal efforts are subject to
a double-agency problem. Second, the activist may dynamically trade and adjust its stake
after entry, affecting effort and the transition rate. Third, a free-rider problem determines
the activist’s incentives to invest in the firm. In the following, we discuss how these mecha-
nisms interact and affect activism and the green transition. Unless otherwise mentioned, we

consider that 6, € (6,0) with 0 < 6y < 1, leading to non-trivial trading dynamics after 7.

3.1 Does Activism Foster the Green Transition?

While activism fosters the green transition under first best, it introduces a double-agency
problem that distorts effort incentives under moral hazard. Notably, the activist’s incentives
to exert effort are reduced relative to the first-best case as the activist only captures part
of the gains from effort while incurring the full private cost. As shown by (9), this is for
two reasons. First, the activist only owns a fraction # < 1 of the firm. Second, part of the
transition surplus accrues to the manager as part of the incentive contract. As a result, effort
incentives provided to the manager reduce the activist’s effort. Due to the double agency
problem, efforts a and m endogenously arise as substitutes, and lie below first-best efforts.
Increasing m requires a higher compensation B, thus lowering a, and vice versa.
Interestingly, this double-agency problem can be so severe that more activism, i.e., higher

0 and lower &, can reduce overall effort a+m. In particular, under passive ownership, that is,
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0 — 0 and limp_,o A = A\ = AfTA, the transition rate A is larger than under active ownership

with 6 > 0, when & is large. Thus, activism increases the green transition rate if and only if

the activist’s cost of effort x is small relative to that of the manager and its stake is large.

Likewise, the transition rate increases in the extent of activism, in that % > 0, if 0 is large
oA

and £ is small relative to ¢. A sufficient condition for &7 > 0is 6 > g

The following Proposition formalizes these results.
Proposition 5 (Double-agency and effort choice). The following holds:

1. The manager’s effort m increases in k and decreases in 0 while the activist’s effort a

decreases in k and increases in 0.

2. Activism increases the transition rate relative to passive ownership, i.e., \(0) > AT, if

and only if 6 > g

3. The transition rate A\(0) increases in the stake of the activist if and only if 0 > @

The following Corollary generalizes our results by characterizing the effect of activism on
the average transition rate Ay which accounts for dynamics of activist stake and is defined
via

N =E" { / eA(“t)A)\udu] . (26)
t

where we integrated out the random time 7" and the expectation ]E?E is taken at time ¢ with
respect to the random time 7. The details on how to compute ); are deferred to Appendix
F.1. For B = 0, we have Ay = A(6y). Under passive ownership §;, = 0 for all £ > 0 and we

have Ay = \F = AfTA.

Corollary 1 (Good Activism and Bad Activism). Suppose that the activist enters at time
t =0. The following holds:

1. Activism improves the average transition rate (relative to passive ownership), in that
Ao > limz_o0 Ao = AL, if (i) k < ¢ and (i) 0, > 3 whenever 6, > 0.
2. Activism reduces the average transition rate, in that Ao < A\, if ¢ < k.

The key takeaway is that skilled or good activists (characterized by low k) stimulate
green transition, whereas less skilled or bad activists (characterized by large k) hamper

green transition.
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3.2 The Dynamics of Activism

After time T, the activist dynamically trades the firm’s stock, so that 6, &, and efforts a and
m vary over time. Crucially, the activist may buy or sell the firm’s stock and the size of the
activist’s initial stake 6y relative to the thresholds #¢ from (19) and @ from (A.10) determines
whether the activist accumulates a larger stake or gradually exits after entry. In particular,
the activist divests its stake after entry and eventually exits the firm if 6y < max{6“,8}. By
contrast, it accumulates a larger stake over time and eventually acquires the entire firm if
0y > min{A°,0}. As # and 6 increase with x and , the activist exhibits a higher propensity
to exit when its cost of effort x or its disutility flow 7 are large, whereas it accumulates a
larger stake when x and 7 are small.

As aresult, when « is low, A increases in  (see Proposition 5) and the activist accumulates
a larger stake after entry, causing its effort and the overall transition rate to increase over
time. On the other hand, when k is high, the activist divests its stake over time and exits,
while activism is detrimental to green transition. In this case, the overall transition rate
tends to decrease with 6 and increases over time, as the activist gradually divests.

Importantly, k also affects the activist’s entry decision. An increase in x implies lower
activist effort, which alleviates the free-rider problem. However, higher x also limits value
creation from activism. For instance, the entry condition (23) implies that when § is suffi-
ciently small and U is either positive or not too negative, an increase in x encourages entry.*
Under these circumstances, less skilled activists exhibit both a higher propensity to enter
and to exit. Skilled activists, on the other hand, are less willing to enter but, conditional on
entry, stay invested longer in the firm, take more control, and exert more effort for impact.

Why does an activist enter in the first place, if it finds it optimal to exit after entry?
The main reason is that at the time of entry, the activist can acquire an ownership stake at
favorable terms, specifically at a price lower than the firm’s stock price post-entry. Therefore,
it can be optimal for the activist to initially enter the firm by buying the firm’s stock (at
relatively low price) and to gradually exit the firm by selling its stock right after entry (at
relatively high price), effectively “buying low and selling high.”

24When 6y = 0y € (8,0) (so n = 7) and { := Ro(1 — 1) + ¢(1 — 21) — Azf':;i”ﬁ > 0, the activist enters if
ggf) > 0 if and only if n < /i\jppjfﬁ,

equivalently (37 — 1) < (A + p)(1 —n). The claim can be generalized for case 8y # 6.

U > 0 or U < 0 is sufficiently close to zero. The claims follows from or
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3.3 The Effects of Dynamic Trading on Green Transition

Dynamic trading not only changes optimal efforts but also shapes the activist’s entry decision

by affecting the post-entry stock price P?(6y), as the following corollary shows.

Corollary 2. Suppose 0y € (0,0). An increase in 3 tightens (loosens) the entry condition
(23) if Gy > 0C (if By < 0C), in that sgn (8E<"°>> — sen (67 — ).

op

When 6, > 6°, the activist gradually accumulates a larger stake after 77, which implies
that the stock price appreciates over time. This leads to a higher initial (post-entry) price
and to a more severe free-rider problem that hampers activist entry (by tightening (23)).
As a result, when 6, > 0, more frequent trading discourages activist entry. When 6, < 6¢,
the activist gradually divests after T, causing the stock price to decrease over time. This
implies a lower post-entry price and alleviates the free-rider problem at entry. Overall, entry
and exit are complementary. By allowing the activist to divest and exit the firm, trading
opportunities provide incentives to the activist to enter in the first place.

Better trading opportunities, i.e., an increase in (3, thus curb the entry incentives of
skilled activists characterized by low x and #¢, while stimulating entry by less skilled activists
characterized by larger x and . According to our previous findings, less skilled activists also
exhibit higher propensity to exit, whereas relatively more skilled activists acquire a larger
stake and more control over time. Taken together, these findings suggest that activists in
(low 3) private markets tend to (i) exert more effort, (i) hold larger stakes, (i) have more
skill, and (iv) are more likely to affect firm outcomes.

Figure 2 shows that depending on whether « is large relative to ¢, better trading oppor-
tunities may increase or decrease the extent of activism and the rate of transition. In the
upper two panels, activism is beneficial for green transition, i.e., Ay > A and & is small
relative to ¢. Better trading opportunities then allow the activist to accumulate a larger
stake after entry, which boosts transition, but also reduce the activist’s incentives to enter.
In particular, F' + U decreases with § (see Panel A) and the activist does not enter for
B > (% leading to a drop in the transition rate at *. In the lower two panels activism
hampers transition, i.e., A\o < A\*. Here, r is large relative to ¢ and the activist gradually
exits after entry. Better trading opportunities speed up exit, which raises transition rate but

also encourages entry, in that the activist enters when g > §* (Panel C). Raising 5 beyond
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Figure 2: Comparative statics with respect to . The relevant parameters are A =1, A = 1,
k=1, 6=1, p=0.05 and 6y = 0.5. The upper two panels A and B use ¢ =5, n = 0.75, 7 = 0.05, and
U = 0.08. The lower two panels C and D use ¢ = 1.4, n =0.25, 7 = 0.15, and U = —0.048.

f* then reduces transition rate, as it incentivizes the high-x activist to enter (Panel D).

4 Carbon Taxation and the Green Transition

4.1 Carbon Taxation and Incentives

On an intuitive level, the surplus A from a successful transition should reflect both (i) the
green preferences of investors and consumers and (ii) the effects of carbon taxation or cap
and trade schemes. To see this, suppose that the firm produces gross cash flows at rate p.
However, unlike a clean firm, a polluting firm incurs additional costs of production via carbon
taxes or emission certificates of pr¢ per unit of time, where 7¢ is the regulator’s choice and
can be seen as the (scaled) tax rate. Then, the net cash flow of the firm is g — p7¢ when it
operates a polluting technology. Cash flows equal dividends in our setting, and all investors
have discount rate p. Thus, after time 7', the (purely financial) market values of clean and

Oy

dirty firms are respectively V¢ = & and VD = et e

- VO _ 7C _ C 25

where ch >0

257 is the disutility of equity investors in general (not necessarily the activist from holding dirty stocks),

whereas 7 is the difference in activist’s and passive investors’ disutility from holding dirty stocks. In that
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is the disutility flow that equity investors derive from holding the stock of a dirty firm. As
a result, we can write A = 7¢ 4 7%, which is the sum of carbon tax and a greenium 7.
Likewise, a preference for clean products by consumers would raise V¢ and A. In sum, we
can interpret carbon taxes, carbon price (in a cap and trade scheme), and preferences for
green firms as increasing A. In particular, when setting the tax rate 7, the regulator pins
down A, in that A is a monotonic transformation of the tax rate 7¢ and vice versa.
Raising the carbon tax and thus A affects (i) effort incentives, (i7) dynamic trading, and
(iii) entry, and as a result the average transition rate A\ = Ao(A). First, for any level of
the activist stake 6, higher A increases the incentives to transition to a clean technology,
raising both the activist’s and manager’s efforts and transition rate; see (14). Second, as

the following Corollary shows, higher carbon taxes and A increase the activist’s trading rate

and reduce its incentives to exit after entry, thereby increasing the extent of activism.

Corollary 3. When © > 0 20 > 0 (in the smooth trading region), %Q—AC < 0, and g—z <0

N
(provided that 6 € (0,1)).

Third, to understand the effect of A on activist entry, we write F = yA? in (23) where
x—defined in equation (24)—decreases with 7 and captures the severity of the free-rider
problem.?® Higher A implies higher effort by the activist, raising both the value created
from activism and the severity of the free rider problem. When y > 0 and activism generates
a financial gain, an increase in A raises the comparative advantage of the activist and the
value created through activism, thus stimulating entry. On the other hand, when y < 0, an
increase in A raises the free-rider problem more than the value created through activism,
thereby discouraging activist entry. In this case, regulation aiming at stimulating green
transition has to resolve the trade-off between addressing the double agency problem by
raising taxes and mitigating the free rider problem by lowering taxes.

Because an increase in A increases the transition rate A\(f) and the trading rate for any
given stake 6, we expect the average transition rate g = Ao(A) to increase with A (a

sufficient condition is that » is sufficiently low).?” Likewise, under passive ownership, the

regard, the activist’s disutility is 7€ + 7, while other equity investors’ disutility is 7€.

260mne can use the entry condition (23) evaluated at 8 = 6 to get a closed-form expression for x = x(6),
27 A sufficient condition for XQ(A) > 0 is that 8y > 0 > 6 and 6y > % Then, the activist gradually
acquires a larger stake in the firm after entry and a higher stake increases A(6) (see Proposition 5). These

conditions are met when « is sufficiently small and the activist is “good.”
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average transition rate A\’ = % increases with A.

However, an increase in A can actually decrease the average transition rate when it affects
the activist’s entry decision. For this sake, note that the activist never enters if both x and
U are (strictly) negative and always enters when y, U > 0. The following Proposition shows
that carbon taxation can reduce the green transition rate by discouraging entry by good

(low k) activists or encouraging entry by bad (high ) activists.

Proposition 6 (Carbon taxes). Suppose 6y = 0o € (0,0). Forx <0< U orU <0< ¥, the
entry condition (23) binds for A = AF = _TU > 0. Suppose AP € (0,A). The average
transition rate Ag = A\o(A) exhibits a downward jump at A = AP, in that limayae Ao(A) >

limajae Ao(A), in the following two scenarios.

1. Carbon taxation hampers activist entry, in that x < 0 < U, and activism benefits green

transition, in that limapar Ao(A) > AL

2. Carbon taxation encourages activist entry, in that x > 0 > U, and activism hampers

green transition, in that limasae Ao(A) < AP,

Provided that \o(A) increases with A for A # AF cases 1. and 2. from Proposition 6
describe the only circumstances in which an increase in A reduces green transition rate Ag(A).
That is, an increase in carbon tax generally boosts green transition, unless it affects activist
entry and discourages (encourages) good (bad) activists to enter. Sufficient conditions for
Xo(A) = AP are provided in Corollary 1. Also note that in the limit case 3 = 0, the above
statements simplify, as A\g(A) > A” if and only if & < ¢. Importantly, the sign of y is related
to whether k is large relative to ¢, i.e., whether activism fosters green transition. To see
this, note that when n > 1/2 and 5(3n — 1) < (A + p)(1 — n), then x is negative for low
values and positive for high x values.?®

Figure 3 provides a graphical illustration of the findings of Proposition 6, with Panels A
and B depicting case 1 and Panels C and D depicting case 2. In case 1, activism is beneficial

for green transition (i.e.,  is low relative to ¢) and an increase in A reduces entry incentives

2When 6y = 0y € (6,0) (so 7 = 7), the sign of y is determined by ¥ := &o(1 — 1) + ¢(1 — 21) — i«fioﬁﬁ
We have 52% > 0 if and only if n < Ii\jpp_:rfﬂ, or equivalently 8(3n—1) < (A+p)(1 —n). Asn > 1/2, we have
X < 0if Rg o Kk = 0. As ¥ increases with &y and thus k, it follows that x < 0 if x is sufficiently small, and

X > 0 if k is sufficiently large.
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Figure 3: Carbon taxes and clean transformation. Parameters aresettoA=1,k=1,3=1,
p = 0.05, 7 = 0.05, and 6y = 0.5. Panels A and B illustrate case 1 of Proposition 6 with ¢ = 5, n = 0.75,
and U = 0.1. Panels C and D illustrate case 2 of Proposition 6 with ¢ = 1.4, n = 0.25 and U = —0.075.

since xy < 0. Thus, raising A beyond A¥ precludes activist entry, causing a downward jump
in the transition rate at A¥ (see Panel B). In case 2 and Panel C, activism is detrimental
to green transition (i.e., k is large relative to ¢) and an increase in A encourages entry, i.e.,
x > 0. As shown in Panel D, raising A beyond A¥ induces activist entry and, because
activism reduces transition rate relative to passive ownership, leads to a downward jump of

transition rate at AF.

4.2 Optimal Taxation and Pigouvian Tax

To study optimal taxation, we add more structure to the baseline model by assuming that a
dirty firm generates a flow social cost of m°p > 0 (e.g., via its production), while the social
cost of a clean firm is normalized to zero. Unlike the manager and investors, the regula-
tor/policymaker/government internalizes this social cost and sets taxes (i.e., determines A)
to minimize the sum of social cost and the cost of transformation given by

00 2 2
G =E [/0 e (ﬂSpIt + M) dt} : (27)
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In (27), Z; is an indicator that equals one if the firm is dirty and zero if the firm is clean at
time t. For symmetry, the regulator discounts at rate p. Appendix F.2 shows how to compute
G. Recall that, as argued in Section 4.1, choosing A is akin to setting carbon tax rate.?? We
now solve for the optimal level of A € [0, A] which minimizes G, i.e., A% := minac 5 G-
We assume that parameters are such that A® is interior, i.e., A € (0,A). With some
slight abuse of notation, when the activist’s entry condition (23) binds and the activist is
indifferent between entering and not entering, we break ties in favor of and pick the outcome
(i.e., activist entry or not) that leads to lower G (given A).3°
The following proposition analyzes the “Pigouvian” benchmark under first best.

AA
e

and mPB = A8 A\G = 75,

Proposition 7. In first-best with optimal efforts at? = 5

From time T onward, the firm’s (discounted) cumulative social cost equals 7 if the firm
remains dirty and 0 if the firm becomes green (“success”) at time 7. Thus, the reduction
in total social cost and gain in social surplus is 7° if transition succeeds at time 7T relative
to failure. Proposition 7 establishes that in first-best, investors should fully internalize the
reduction in social cost associated with successful transition, leading to A® = A = 75,
Setting A% = 7 is akin to setting a Pigouvian tax that makes investors fully internalize the
firm’s social cost and, as such, the social surplus gain associated with a successful transition.

We now analyze optimal taxation with double agency and endogenous activism. For this
sake, we focus on the most interesting and practically relevant case, namely, that activism
is sufficiently beneficial in that  is low. As such, we consider that the regulator minimizes
G while incentivizing the activist to enter, in that it solves A® := miny g x) ¢ subject to
(6). The following proposition shows that when the activist’s (intrinsic) entry incentives are
strong and (6) does not bind, for instance, because the activist has a broad impact mandate
(i.e., internalizes part of the social cost as captured in reduced form by large U), then the

tax rate lies above the Pigouvian tax (for 5 = 0).

29 According to Section 4.1, one could micro-found A = 7¢ + 7, where p7¢ is the carbon tax (in dollars)
and 7¢ reflects investors’ preferences (“greenium”). Thus, A then pins down the level of the carbon tax, in
that A is a monotonic transformation of the carbon tax (and vice versa).

30This assumption is needed to ensure the existence of a solution to the minimization problem. To see
why, take the scenario of Figure 3 Panel D and suppose we are looking for the level of A that maximizes
Ao(A). In Panel D, the average transition rate has no maximum when the activist enters when A > AF. On
the other hand, the average transition rate is maximized for A = AF if we assumed that the activist enters
only if A > AF. This argument extends to the minimization of G: To ensure that this minimization has a
solution, we “pick” the equilibrium ownership (passive vs. active) yielding lower G when A = AP,
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Figure 4: Optimal Tax and Trading. Parameters are set to A =1, x =1, § = 1, p = 0.05,
T =0.0560=0.5,¢=5, n=0.75, U = 0.1, and 7° = 0.5. Panel A plots the optimal tax A® that minimizes
G and Panel B plots the threshold A¥ above which the activist does not enter. As argued in Section 4.1, A
is a montonic transformation of the carbon tax, so increasing A is akin to raising carbon tax. The parameter
choice follows Figure 3; the qualitative patterns are robust to the choice of these parameters.

Proposition 8 (Incentivizing effort through carbon taxation). Suppose 6y = 6 = 0 and

B=0. Then AY = AY := 7 <%) > 1 when (6) holds for A = AC.

By continuity, the proposition’s statements and the ones of the proposition below also
apply when (3 is sufficiently small. Thus, when taxation is not constrained by the activist’s
entry condition and S ~ 0, taxation solely needs to deal with the double agency problem. As
the double agency problem leads to efforts that are lower than first best efforts, the regulator
raises the tax rate above the Pigouvian benchmark to increase efforts.

Next, recall that while an increase in carbon taxes raises the transition rate conditional
on activist entry, it also discourages activist entry. In particular, Proposition 6 shows that
when activism is associated with financial losses (i.e., x < 0 < U), the activist enters only if
A< AF = \/_EX . That is, to incentivize beneficial activism, the carbon tax must not be too
high. The following proposition demonstrates that under these circumstances, the optimal

tax lies below the Pigouvian tax when A¥ < 7%, i.e., for low U or large —¥.

Proposition 9 (Endogenous entry and optimal carbon taxation). Suppose f =0 and 0y =

0o € (0,0). When x <0< U, A% = min{AF, AC}.

Next, we show that when activism is beneficial for the green transition (i.e., k is low) but
subject to financial losses (i.e., x < 0 < U), the optimal carbon tax should decrease with
the ease of trading (#). When « is low, the activist gradually acquires a larger stake after

entry. Conditional on entry, more frequent trading opportunities increase the activist’s stake
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dynamically, alleviating the double agency problem. As the regulator raises the tax above
the Pigouvian benchmark to address double agency, more frequent trading opportunities
and thus less severe double agency reduce the optimal tax. In addition, because activism
is subject to a financial loss, an increase in A discourages entry and the activist enters if
and only if A < AP, Because AP decreases with 3, more frequent trading opportunities
discourage entry too. As a result, better trading opportunities may require lower taxes
to incentivize activist entry in the first place. The following proposition formalizes these

insights for m = 0, bearing in mind that the results also apply when 7 is not too large.

Proposition 10. Suppose that m = 0, that A > 0 is sufficiently small, and x < 0 < U.
When 0y = 0, € (0,0) and 0y > k/¢, then AC and AF = 1/_%( decrease with (3.

Figure 4 graphically illustrates that the optimal tax rate A® and the threshold AF
decrease with the frequency of trading opportunities 5, when activism is beneficial (i.e., &
is low relative to ¢) but associated with financial losses (i.e., x < 0 < U). In the numerical
example of Figure 4, we have A% > 7% i.e., the optimal carbon tax is above the Pigouvian
tax and the constraint (6) only binds for § = 0. Thus, for larger values of 3, the regulator

can set the tax without having to consider the activist’s entry incentives.

5 The Pitfalls of Green Investment Subsidies

Policymakers often subsidize green capital investment; for instance, a firm may receive direct
subsidies or a tax advantage for investing in transformation. An illustrative instance of this
is the Investment Tax Credit (ITC), which is offered under the Inflation Reduction Act to
encourage green investments in the United States.?! As utility is in monetary terms and there
are no capital constraints, we can without loss of generality interpret the managerial costs
of effort as monetary investment costs at the firm level, while effort represents investment.
A firm-level subsidy s will be based on the anticipated (or contracted) effort m;, which may
differ from actual effort m; upon deviation. In optimum, we have m; = m;. A subsidy

implies a transfer to the firm proportional to the cost of effort, i.e., the firm-level subsidy

31Likewise, in the European Union and, notably Germany, firms may receive tax credits or subsidies for
transforming their production toward sustainability, for instance, by reducing carbon emissions.
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£ 9
raises firm cash flows by S¢;n t. That is, a fraction s € [0,5] of the investment costs are

subsidized. To ensure optimal interior effort, we stipulate 5 < min{1, %}

With the investment subsidy, the activist’s value function becomes

T o~ 2 2
Vi= max K [/ e~Pu=t) <9u <u g O cu> du — %du — 0, (P, + dPu)>
t

(auycu7Bu)uZt 2

+ 07 [VP + (ar + mr)(A — BT)}} , (28)
while the firm’s stock price under active ownership becomes

T N
P, =E, [/ e~ Pu=t) (u + (bSTmz - cu> du+ e P [VP + (ar + mp)(A — BT)]} . (29)
t

The value function/firm value under passive ownership satisfies P = limz o0 x—0 Vi/0;.

A subsidy based on anticipated effort (a;,m;) does not change the incentive constraints
(8) and (9), because these are derived by considering deviations from anticipated levels, and
subsidies are not based on actual effort levels and in particular do not condition on deviations
from anticipated levels. That is, the activist and the manager take the subsidy as given when
choosing actual efforts a; and m;. The incentive constraints (8) and (9) ensure a; = a; and
m; = my. Contracted payouts to the manager take the form in (10). However, the subsidies
affect optimal contracting with the manager as well as the activist’s dynamic trading and

entry. The following proposition summarizes the outcomes relevant to the analysis.
Proposition 11. With investment subsidies s € [0,5] for s < min{l, %}, optimal effort is

AN (¢ — i s) AN

a=ald) = GO—s 19 " m=ml) =5 (F(1—s)+¢)

(30)

The transition rate X = A(a + m) satisfies sgn (%) = sgn(k — ¢). Activism increases \ if
and only if (1 — s) > (1 + s+ s?), and otherwise reduces . The activist enters at t = 0 if

and only (23) holds. In case, 0y = 0 < 0, the entry condition simplifies to F 4+ U > 0 where
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1. When 6y =0 € [0,6], then with R = R/ and 7} = W, we have F = F(0; ) for

L , A2(¢ — Rs)? . . ;
F6,8):=A 5 1—n)k(l—s 1—-2 - T,
(6;5) (m(pm[%m_sﬂ ) (1= R = 5) + (1 - 27)6 - T(5; B)]

N /

=x*
s I
At pt 0o e U= Ul0h)=—k <1 A+p+ﬁ)'

T(0;5) :=

2. When 6y =0 € (0,0), then I = % and U = —R — 577-5.
Furthermore, when 0y = 6 = 6, (and thus n = 7), an increase in the subsidy s tightens the

entry condition, i.e., 8(1[;1'(]) < 0, when K is not too large, i.e., when the activist’s cost of

effort k is small and its initial stake 6y = 0 1s relatively large.

Intuitively, a firm-level subsidy makes it optimal to increase the manager’s effort m, which
requires a higher payment B; for the manager to provide the necessary incentives. This, in
turn, decreases the activist’s effort incentives a. Hence, a firm-level subsidy raises firm-level
investment but crowds out efforts by the activist, potentially reducing the overall transition
rate. Indeed, an increase in the firm-level subsidy s actually decreases transition rate A if
Kk < ¢, that is, if the activist’s cost of effort is low or its stake is large. Otherwise, when
is large relative to ¢, the firm-level subsidy stimulates green transition and specifically does
so under passive ownership (i.e., K — oc). In addition, the firm-level subsidy reduces the
comparative advantage of the activist and the value of activism. As such, firm-level subsidy
discourages activist entry, precisely when activism is beneficial (i.e., kg is low).

We next characterize the level of green investment subsidy s* = max,co Ao that maxi-
mizes the rate of green transition. Proposition 11 implies that when & is low, higher s reduces
the transition rate under active ownership and discourages activist entry. Under these cir-
cumstances, a firm-level subsidy s > 0 is detrimental to the transition rate, so s* = 0. On
the other hand, when & is large, raising s improves the transition rate under active (and
passive) ownership and discourages activist entry, which may increase Ay since activism is
relatively inefficient. In this case, investment subsidies foster transition and s* > 0. In a
nutshell, firm-level subsidies hamper green transition, precisely when activism is valuable
for green transition while fostering transition otherwise. The following corollary formalizes

these insights for § = 0. By continuity, its statements apply as long as (3 is not too large.
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Figure 5: The Effects of Investment Subsidy. This figure illustrates the model dynamics. The
relevant parameters are A =1, A=1, k=1, =1, p =0.05, 7 = 0.05, n = 0.25, §p = 0.5, and ¢ = 5.
Qualitative outcomes are robust to the choice of these parameters.

Corollary 4. Suppose that 8 =0 and 6y = 6y = 0. Then, the following holds:

1. When k < ¢ and 3 are sufficiently small and activist entry is feasible (i.e., there exists
at least one level s under which F + U > 0), then it is optimal not to subsidize green

nvestment in that s* = 0.

2. When & > ¢, then s* > 0, where the inequality is strict if F'+ U # 0 and the entry

condition does not bind for s = 0.

Firm-level subsidies also affect the activist’s dynamic trading. Because the activist grad-
ually exits after entry if and only if 6y < max{#°, 0} and @ increases in s, the firm-level
subsidy increases the activist’s propensity to divest its stake and to exit. Overall, the firm-
level subsidy decreases the extent of activism in three ways, (i) by reducing activist effort
(for a given stake #), (ii) by incentivizing exit, and (7i4) by discouraging entry.

Figure 5 illustrates the effects of investment subsidies when g > 0 and & is small relative
to ¢, i.e., activism is beneficial. Panel A shows that the exit threshold max{f, ¢} increases
with s, confirming that firm-level investment subsidies increases the activist’s propensity to
exit. Panel B plots E* = F + U for R = 0; it thus depicts the mazimum value of R that
satisfies (23). Because E* decreases with s, investment subsidy tightens the entry condition
and discourages entry as shown in Corollary 4. The right panel C plots the change in average
transition rate relative to the case without subsidies s = 0. In line with Corollary 4, it shows

that investment subsidy hampers transition, in that s = 0 maximizes transition rate.
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6 Conclusion

We develop a model of investor activism and green transition with endogenous activist entry,
post-entry trading, and exit. In this model, efforts by the activist and the firm’s manager
improve the firm’s green transition rate, but are subject to moral hazard. Activism raises the
green transition rate under first best, but introduces a double-agency problem and therefore
causes underinvestment in efforts under moral hazard. Due to this double-agency, activist
engagement crowds out managerial efforts and only facilitates the green transition when the
activist is sufficiently skilled. Depending on its efficacy, the activist accumulates a larger
stake or eventually exits after entry. Post-entry trading opportunities have an ambiguous
impact on investor activism and the green transition: They encourage entry and subsequent
exit of low-skill activists and discourage entry and exit of high-skill activists.

Our model has implications for optimal environmental regulation via carbon taxes or
carbon pricing within a cap-and-trade scheme and green investment subsidies. Carbon tax-
ation improves green transition rates conditional on activist entry, but can deter activists
from entering. Consequently, optimal carbon tax can be below or above the Pigouvian level.
When the activist has strong incentives to enter, e.g., due to impact preferences or financial
profits from activism, optimal carbon tax can addresses the double-agency problem without
affecting the activist’s entry decision and therefore lies above the Pigouvian level. Otherwise,
when socially responsible activism is hard to incentivize and associated with financial losses,
optimal carbon tax lies below the Pigouvian level to encourage activist entry. Finally, we
show that green investment subsidies, as, for instance, offered under the Inflation Reduction
Act, increase firm-level investments in green transition but crowd out impact activism and
generally have adverse effects on the green transition in the presence of moral hazard.

Our model of investor activism is sufficiently general and flexible to also apply in settings
other than impact investing and sustainable finance. Going forward, our framework can be
used or extended to study active investors more generally, such as hedge funds Brav et al.

(2008) or private equity owners (Kaplan and Strémberg, 2009).
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Appendix

A Activist Optimization and Trading

A.1 Optimal Short-Term Contracting

We characterize the optimal short-term contract over [¢,¢ + dt] which is signed at time ¢
between controlling shareholder (i.e., the activist or the passive investor) and the manager.

This contract stipulates state-contingent transfers dC? to the manager at time t + dt.

Recall the heuristic timing of actions. First, given stake 6;, activist and manager sign a
contract over [t,t+dt). Second, uncertainty as to whether the transition process is completed
is resolved. Payments are made and the contract ends. Third, in case of no completion, the
activist trades and chooses df;, pinning down next-period stake 6.4 = 6; + df;. Then,
at time t 4+ dt with activist stake 6;, 4, the activist and the manager sign a contract over
[t + dt,t + 2dt), and so on. Giving this timing of events, the contract can only condition
on the outcomes of the completion process, but not on the activist’s trading as the contract

ends before the activist chooses db;.

There are three possible states S at time t+dt, denoted S = 1, 2, 3. First, with probability
1 — Adt, the transition is not completed yet—which we denote by S = 1. Second, with
probability Adt(1 — a; —my), the transition process fails—which we denote by S = 2. Third,
with probability Adt(a; + m;), the transition process succeeds—which we denote by S = 3.
When the passive investor is the controlling shareholder, then a; = 0 which coincides with
the effort level a; that the manager anticipates. If the activist is the controlling shareholder,

then a; > 0 and the manager anticipates effort level a; (which coincides with a; in optimum).

Given the state-contingent payments dC? and anticipating effort a, from the controlling

shareholder, the manager chooses m; to maximize its payoff (for t < T'):

2
W, = max {e"’dt (1 = Adt)dC/ + Adt(1 — a; — my)dC} + Adt(a, + my)dC}) — o dt} :

m¢>0 2

Optimal interior effort m; solves then the first-order condition

AGHdC? — dC2) = P gmydt s dCP — dC2 — % (A1)

We used that in the continuous time limit dt — 0, it follows e’ gmydt = (1 + pdt)dmydt =
¢mydt due to (dt)? = 0, and divided both sides by dt.

The game ends at time 7', and the manager’s payoff at time ¢t = T equals dC? in case of
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failure and dC} in case of success. The manager’s expected payoff must be positive at any
point in time, including at times ¢ > T. That is, dC?,dC? > 0 (to ensure positive payoff at
time T) as well as W, >0 (to ensure positive payoff at times t < T').
The controlling shareholder’s value function at time ¢ < 7" is V; and its ownership stake
equals 6; = 0. The controlling shareholder chooses payments dC? to maximize
Ka?

max { — L+ fe P <(1 — Adt)(Viyar — dC})
dCs as 2

+ Adt(1 — a; — my)(VP — dC?) + Adt(a, +my) (VP + A — dCE)) }

subject to (A.1), W, > 0, and dC?,dC? > 0.
It is clear that setting dC? = 0 is optimal. We write now B; = dC?. It follows from the
incentive compatibility constraint (A.1) that B; is not infinitesimal, i.e., not of order dt.

Further, it is clear that to maximize its own payoff, the controlling shareholder minimizes

agency rents by designing the contract such that W, = 0 and the manager breaks even. Thus,

om

2
5 Ldt = 0. (A.2)

e " ((1 = Adt)dCy + Adt(a, +me)By) —

For (A.2) to hold, it must be that dC} is infinitesimal and of order dt, in that we can write
dC} = cidt. In the continuous time limit dt — 0, it follows e’ ¢mydt = (1 + pdt)pm,dt =
émydt due to (dt)? = 0 as well as (c;dt)(Adt) = 0. Thus, (A.2) simplifies to

_ om}
D)

Ct — A(dt + mt)Bt,

which is (10). This concludes the argument.

A.2 Proof of Proposition 1

Consider that optimal trading is smooth, i.e., df = dt. Then, by the dynamic programming
principle and the integral expression (3) for activist payoff, the activist’s value function
Vi = V(60,) satisfies the HJB equation (11). In addition, the optimality condition (12)
applies, i.e., V'(8) = P(0). Inserting (12) into (11), we obtain

2

(p+ AV (0) = max{ﬁ(,u—w—c) B LAV 4 (a+m)(A - B)} } (A.3)

B>0 2
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subject to incentive constraints (8) and (9), i.e., m = % and a =

wage (10), i.e., ¢ = m — A(a + m)B. Inserting (10) into (A.3), we can simplify (A.3) to

OA(A—B)

, and managerial

2
(p+ AV (0) = max {9 (M ¢’;‘ ) - % FAO|VP 4 (a+ m)A] } (A.4)
subject to incentive constraints (8) and (9), i.e., m = %9 and q = 2AE8=B).
The first-order condition with respect to m yields (with g—i = % and g—y‘; = —%):
o (=om+a(1-2)8) 000 (A5)
K

Observe that
- OA(A — B) B O(AA — ¢m)
K K ’

so the first-order condition (A.5) simplifies (for § > 0) to

_¢m+A<1—%>A+—0(AA_¢m) ~0

R

Denoting & = k/6, we can solve

fhes O(AA — ¢m) ¢( AA)
a=a(f) = = _

K O+ kK

These expressions for a and m coincide with those presented in (14).

¢m(

The manager’s bonus is B = B(f) = and its wage then becomes

¢m(0)*

— Aa(8) +m(8)) BO) = -2

— ¢a(0)m(0).

A %2 2
Inserting optimal m and a and a +m = & into the HJB equation (A.4), we obtain

% ¢ (R+o)
(p+MV(6) =6 (“_L (%) <¢A+A )> B (qy;»gz (¢A+A >)
+ A [VD %}
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This can be simplified to obtain (13), in that

o (=T AVE AN (R + @R + ¢?)
”9)‘9< PER 2¢R<%+¢><p+A>)‘

Observe that V(O) solves (A.4), and represents the activist’s payoff “as if” it did not trade
at all and # remained constant up to transformation.

Taking the limit K — oo and setting m = 0, we get

¢ 242
o gm O A4 ,
©—0,k—00 0 2(b<p -+ A)

which is (15).

A.3 Proof of Proposition 2

The proof proceeds in several parts. Part I establishes the convexity of function V(G) char-
acterized in Proposition 1 and derives an upper and lower bound for the stock price P(#).
Part II characterizes the endogenous thresholds @ and € at which the activist is indifferent
between not trading at all and selling its entire stake or buying the entire firm respectively;
as we show, these thresholds pin down the smooth trading region (6,0). Part III presents
general results regarding the activist’s optimal trading. Part IV characterizes the different
trading regions and, in particular, establishes that (i) smooth trading within (6, 0) is opti-
mal, (ii) the activist stops trading once 6 € {0, 1}, (iii) the activist finds it strictly optimal
to trade toward 0 (1) when 6 € (0,0) (9 € (0,1)), and (iv) the activist randomizes between
not trading at all and buying the entire firm (selling the entire firm) when 6 = 6 (0 = 6).
Part V solves for the endogenous trading rate in the different regions of the state space [0, 1].
Part VI shows that whenever € > 0, then 6 is bounded away from zero, in that there exits
Omin > 0 such that 6; > 0,,;,1{6; > 0}, with indicator function I{-}.

To avoid the study of degenerate cases, we assume (throughout the paper and in the
following proof) that the smooth trading region is non-empty. This turns out equivalent to
0 < 6. Appendix F.3 characterizes the activist’s optimal trading when the smooth trading
region is empty.

In the proof, we distinguish several cases and analyze different endogenous regions in the
state space 0 € [0, 1] separately—some of these regions might be empty. In what follows, we
adapt the convention that whenever we analyze a certain interval/region within the state
space, we implicitly assume that this region is non-empty (without explicitly spelling it out);

otherwise, the analysis does not apply and the argument can be skipped.
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A.3.1 Part I: Convexity of V() and Bounds for Stock Price

We prove that V(6) is strictly convex on (0,1). For this purpose, we first take the derivative
of V(0) to obtain

- + AVP

V') =~ + A6
(0) AT, (A.6)

AZA2K3 4 2AZA2K2 0+ AA2A2 K202 +2A2 N2 03 — 21 kP — Am k220 — 2k ¢ 62

260 (k+¢0)° (A+p)

In the smooth trading region, P(6) = V’(). We then calculate

AN G0 BKP+ 3K+ ¢ 0%
B k(k+¢0)° (A+p)

V" (0) >0, (A7)

which is positive as desired.

Next, we show that in any state 6, we have
P’ < P(9) < P.

The value P! is defined as

p—c(1) + A[VP + (a(1) + m(1))(A — B(1))]
A+p
— 2 4 A[VP + (a(1) + m(1)A]
A+p

_E, [ /t " et (u _ ¢mT(1)2 CA[VP 4 (a(1) + m(l))A}> du] C(A8)

Pl =

which is the (hypothetical) stock price if the activist owns the entire firm in perpetuity,
leading to efforts a(1) and m(1). To prove P(f) < P! note that we can express the price
P, = P(0) at time ¢t < T in state 6; = 6 as follows:

P(0) =E, { /t " e (u - ‘bm;@“)z +A[VP + (a(0,) + m(eu))A]) du} ,

where by incentive compatibility

_ O(AA — om(0)) _ AA —~¢m(9)

a(0) - z

with &k = —.

| =
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The activist’s optimization over effort in state 6 is

(). () € angmax (ADa-+m) = 5= P ) s o= SRS

20 2 K

Thus, —w + AA(a(f,) +m(6,)) (strictly) increases in #. As a result,

P’ =F, Utoo e~ (AP (u=t) <u — ¢me)2 +A[VP + (a(0) + m(O))A]) du}

<E, [ / PR (u - %9)2 +A[VP + (al6.) + m<9u>>A}> du} =P, <P,

which is what we wanted to show.

Finally, note that in state §; = 6 € (0, 1) with P(6;) = P, the above inequalities are strict,

whenever 6 stays within (0, 1) with positive probability over a non-empty time interval.

A.3.2 Part II: Threshold Determination

Define the function

K. (0) =6P° —V(h).

Clearly, K.(0) = 0 and K} () = P° — V'(6), so K/(f) = =V"(#) < 0. Thus, K.(6) has
maximally one root on (0,1). Provided K (#) has a root on (0, 1), denoted 8,,, then one can

calculate

K <\/¢7r (2A2AN2+¢m) + ¢W)
QO = AQ A2¢ . (A9)
It is clear that 0, > 0 and strictly so if 7 > 0. The lower threshold 6, defined as § = sup{f €

0,1] : V(0) = 0P°}, then satisfies

0 = min{d,, 1} € [0, 1]. (A.10)

Thus, P9 > V(6) for any 6 € (0,6), P°9 = V() for § = 0 if § < 1, and P°9 < V(6) for
0>0.
Next, define
Ky(0) = V(1) = (1-0)P" =V (0),

where P! is from (A.8). Note that K%,(§) = P' — V'(8) and K% (0) = —V"(#) < 0. Since
Ky (1) = 0, it follows that Ky (#) has maximally one root on (0,1). Provided K (6) has a
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root on (0, 1), denoted 6, then one can calculate §, = N/D with
N:=2k¢* T+ 2K ¢ +4K%> P> T+ A2 A* > — ANk ? — A2 A* K% ¢
<¢(A4A4n4¢+6A4A453¢2+7A4A452¢3+2A4A4n¢4
+ATAT P+ 8ACA? KOS T+ 28 AP A2 KD o+ 36 AP A%k P
+2UA N B PP+ 12AZ AR AN N Rk PO T

1/2
+4K5p7% +16K° 92 7% + 24 K1 3 1% + 16/{3¢47r2+452¢57r2)>

and
D:=2A" A6 (k + ¢)°

The upper threshold 6, defined as 6 = inf{0 € [0,1] : V() = V(1) — (1—0) P}, then satisfies
0 = min{[fy]", 1}, (A.11)

where 2]t = max{z,0}. Thus, V(1) — (1 —0)P* > V() for > 6, V(1) — (1 —0)P' = V(0)
for # =6, and V(1) — (1 — 0)P* < V() for 0 < 6.

Note that the regions (0,0) or (#,1) might be empty. Further, recall that it is assumed
that the smooth trading region is non-empty, which, as will be shown, is equivalent to § > 6.
See Appendix F.3 for the characterization of the activist’s optimal trading when the smooth

trading region is empty.

A.3.3 Part III: Optimality of Trading Strategy (Preliminaries)

We allow for continuous and lumpy trading for times t > T by specifying the dynamics of

the activist’s stake as
do, = 0,dt + dI, (A.12)

where 6, is the drift of df, and dI, captures solely lumpy trading, in that I, = fot dl, is

constant except for a countable number of times t.

More specifically, we consider that at an endogenous (state-dependent) intensity £ €
[0, 00], the activist conducts a lumpy trade toward state 6 € [0,1], where 0 is optimally
chosen by the actvist and thus endogenous. With a slight abuse of notation, £ = +oo
corresponds to a lumpy trade that occurs with some atom of probability (possibly with

probability one). That is, we can write

do = Odt + (6 — 0)dN,
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where dN € {0,1} is a jump process with E[dN] = {dt. The activist’s value function then
satisfies the HJB equation

2
(p+ ANV (0) = max {0(u —T—c)— — —i—AH[VD + (a+m)(A — B)}
B>0,0,6,0 2
+O[V'(0) — P(0)] +£[V(0) —V(0) — (0 — 0)P(D)] } (A.13)
subject to incentive constraints (8) and (9), i.e., m = %3 and a = w, and managerial

wage (10), i.e., ¢ = ¢Tm2 — Ala4m)B. For an interior solution § € (—oco, +00) and & € [0, c0)

to be optimal, it must be

~

P(0) =V'() and max [V(0) —V(0) — (6 —6)P()] < 0. (A.14)
0€[0,1]
As setting = 0 is optimal whenever max;, [V(é) — V() — (60— Q)P(é)} < 0, we obtain
f[V(é) -V(0)— (é—@)P(é)] — 0 for any 0 whenever (A.14) holds. Plugging these conditions
back into (A.13), we obtain

B>0 2

(p+AN)V(0) :max{Q(,u—ﬂ—c)—K—6L2+AQ[VD+(a+m)(A—B)}},

which is akin to (A.4) and admits closed-form solution V(0) = V(6). Thus, the activist’s
value function is V'(#) = V(6) whenever there is no lumpy trade with an atom of probability,
i.e., whenever § € (—oo,00) and & € [0, 00).

We define the endogenous region
S={0€0,1]:6c (—00,00) and £ € [0,00)}
That is, for § € S, we have V(6) and P(#) = V(). As V"(8) > 0, we have that price P(f)
is increasing in the interior of S, i.e., in int(S), in that P'(8) = V"(6) > 0.

Consider that 0 € int(S), i.e., 6 lies in the interior of S. If the activist trades from state
0 toward state 6 € int(S), its payoff changes by

A ~ ~ A

G(0;0) ==V () —V(0) — (6 — 0)P(D).
Clearly, G(0;0) = 0 and

0G(0;0) _ V'(6) — P(B) — (6 — 0)P'(0) = —(6 — 0)P'(6).
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As P'(f) > 0 and G(6;60) = 0, we obtain that G(6;6) < 0 for any 0 # 6 € int(S). Thus, in
state 0 € int(S), any lumpy trade toward state 6 € int(S) is strictly sub-optimal.

Consider state 0 ¢ S, so the activist conducts a lumpy trade with an atom of prob-
ability. It is without loss of generality to assume that this trade brings its stake 6, i.e.,
the state variable, into the set S.32 The activist’s value function therefore satisfies V() =
maxge [V(é) —(0— H)P(é)] . Suppose to the contrary that 6 € int(S). Then, the first-order

condition for the optimal choice of , that is
V'(0) = P(O) — (0 —0)P'(0) = —(6— 0)P'(0) =0,

must hold, where we used that V’(6) = P(0) for 6 € int(S). However, due to P'(0) > 0, this
first-order condition cannot hold. Thus, 6 must lie on the edge of the set S, i.e., any lumpy

trade brings 6 onto the edge of S.

Above arguments also generalize to the case that § € S —int(S). When 0 € § — int(S),
then any lumpy trade toward g e int(S) is strictly suboptimal.

A.3.4 Part IV: Optimality of the Trading Strategy

We now conjecture and verify that S = [4,6] U {0,1}, implying that V(8) = V(#) and
V(0) = V(). We further conjecture and verify that states 0 and 1 are absorbing (i.e.
activist stops trading once its stake reaches 0 or 1), so that P(1) = P! and P(0) = P0.33
Because of P(0) = PY and P(1) = P' as well as V(§) = V(0) and V(6) = V(0), the activist
is indifferent between not trading at all and trading toward 0 (1) when in state 8 (6).

Moreover, given the conjectures, we obtain for any § € SN (0,1) that P° < P(0) < P,
because—starting within SN (0, 1)—~0 stays for non-trivial amount of time within the interval
(0,1). In that case, according to Part I, the inequalities P(6;) > P° and P(6;) < P! hold as
strict inequalities.

Given our previous findings, it is strictly suboptimal in state 8 € (0,6) to conduct a
lumpy trade toward state 0 (0,0). It is easy to see that by continuity of price and value
function on [0, 8], this statement extends to 6,0 € [0, 0], in that trading from 6 € [0, 6] toward
6 c [0,0] is strictly suboptimal.

For the remainder of the proof, we proceed in several steps and distinguish several cases.

320therwise, the lumpy trade would be followed immediately by another lumpy trade. Two consecutive
lumpy trade are equivalent to one trade. Consolidating (a finite number of) consecutive lumpy trades into

one lumpy trade, we obtain one lumpy trade toward 6 € S.
33Note that by Part I we have P(0) > P? and P(1) < P!. These inequalities hold in equality when states
0 and 1 are absorbing.
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State # € (0,0). First, suppose to the contrary that § € (—o0o,00) and & € [0,00) is
optimal. Then, # € S and V(8) = V(). But, as 6 € (0,6), we have V(8) < AP° and the
activist could attain strictly higher payoff, namely, §P(0) > 6P°, through a lumpy trade

df = —0 toward state 0, a contradiction. As a consequence, 6 ¢ S.

Thus, the activist optimally conducts a lumpy trade in state 6 € (0,6). According to our
previous results from Part 111, this lumpy trade brings 6 onto the edge of S, so the activist
trades toward 6 € {0,1,6,0}. Trading toward § = 0 yields payoff #P(0) > #P°. Trading
toward 6 = 6 yields payoff

~

V(6) — (0 — )P(6) = 6P" — (8 — 6)P(9) < 0P — (6 — 0)P° = 9P,

where we used that V() = §P° and P° < P(f) for § > 0. Thus, trading toward 6 = 0

strictly dominates trading toward 0 =0.

A trade toward 6 < 1 with > @ yields lower payoff than a trade toward @ at price P(0)
immediately followed by a trade from 6 toward 6 at price P(6), since P(6) > P(0). As we
have shown, it is strictly sub-optimal in state # to trade toward 6. In addition, it is strictly
suboptimal to trade from 6 toward . Thus, it must be strictly suboptimal to trade from 0
toward 0. Because, by the definition of 8, the activist is indifferent in state 8 to trade toward
6 =1 or not trading at all, while it is strictly suboptimal to trade toward 6, it must be also
strictly suboptimal to trade toward 6 = 1. Taken together, in state 6 € (0,6), immediately

trading toward zero, i.e., 6=0,is strictly optimal.

State § = 0. Consider next # = 0. Importantly, notice that we consider t > T7, i.e.,
the scenario that the state § = 0 is reached after time 77 > 0 and in particular after the
activist has entered.?* If the activist conducts a lumpy trade, then this trade is toward state
0 € {0,6,1} on the edge of S. A trade toward § = 0 € (0,1) yields

N

V(0) — 0P(0) < V(0) — 0P° =0,

where the first inequality follows from P(f) > P° (for § > 0) and the equality from V (6) —
9P° = 0. A trade toward 6 < 1 with 6 > 6 yields a lower payoff than a trade toward 6 at
price P(f) immediately followed by a trade from 6 toward 6 at price P(#), since P() > P(f).
As we have shown, it is strictly sub-optimal in state @ to trade toward 6. In addition, it is
strictly suboptimal to trade from 0 toward . Thus, it must be strictly suboptimal to trade

from 0 toward 6. Because, by the definition of 6, the activist is indifferent at 6 to trade

34 As long as 3 < 0o, we have 7% > 0 almost surely.
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toward 6 = 1 or not trading at all (yielding payoff V(é)), while it is strictly suboptimal to

trade toward 6, it is also strictly suboptimal to trade toward 0=1.

Next, suppose to the contrary that smooth trading in state # = 0 is optimal. Thus, 6> 0.
But, as we have shown, in any state 6 € (0,0), it is strictly optimal to (immediately) trade
toward zero. As such, smooth trading 6 > 0 in state & = 0 cannot be, because it would be

immediately followed by a lumpy trade toward zero.

As a result, state & = 0, if reached at time ¢ > 0, is absorbing, i.e., the activist stops

trading once 0 reaches zero.

Finally, recall that the activist’s initial trade at time ¢ = 0 is fundamentally different
from post-entry trading after time 7. When the activist chooses its initial stake 6y at t = 0,
it can acquire part of this initial stake at a discount (i.e., below post-entry market price). In

contrast, after time T (i.e., post-entry), the activist always trades at the fair market price.

State 0 € (6,1). Note that V(1) < V/(1), as the activist always has the option not to trade
at all in state § = 1 yielding a payoff V(l)

Next, suppose to the contrary that € (—oo,c0) and £ € [0,00) is optimal. Then, # € S
and V(0) = V(6). But, as 6 € (6,1), we have V() < V(1) + (1 —0)P' < V(1) + (1 — )P
and the activist could attain strictly higher payoff through a lumpy trade toward 1, i.e.,

df =1 — 6, a contradiction. As a consequence, § € S.

Thus, the activist conducts a lumpy trade. According to our findings in Part III, this
lumpy trade brings 6 onto the edge of S, so the activist trades toward 6 {0,1,0,0}. Trading
toward § = 1 yields V(1) — (1 — 6)P' > V(1) + (1 — ) P". Trading toward 6 = 8 yields

V(@) + (0 —0)P@O)=V(1)—(1-0)P' + (0 —0)P(0)

<V()—(1—-0)P' +(0—0)P <V(1)—(1-6)P,

where we have used that V() = V(1) — (1 — 8)P" and P(f) < P' for 6 < 1. Thus, trading

toward 6 = 1 strictly dominates trading toward 6=0.

A trade toward 6 with 8 > @ at price P(#) yields lower payoff than a trade toward 0 at
price P(#) immediately followed by a trade from 6 toward @ at price P(f), since P() > P(6).
As we have shown, it is strictly sub-optimal in state 6 to trade toward 6. In addition, it is
strictly suboptimal to trade from 1 toward 6. Thus, it must be strictly suboptimal to trade
from 1 toward 6. Because, by the definition of 6, the activist is indifferent at 6 between
trading toward 6 = 0 and not trading at all, while it is strictly suboptimal to trade toward

0, it is also strictly suboptimal to trade toward 6 =0.
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In state @ € (6,1), immediately trading toward 6 =1,ie., df = (1 —6), is thus strictly

optimal.

State § = 1. Consider 8 = 1. If the activist conducts a lumpy trade, then this trade is
toward state 6 € {6,0,0} on the edges of S. Relative to not trading and collecting payoff
V(l), a trade toward 6 € (0,1) changes payoff by

A — — P Np— —_ ~

V() +(1—0)PO) —V(1) < V() +(1—80)P —V(1) =0,

where we have used that P(6) < P! (for § < 1) and that, by definition of 8, V() + (1 —
0)P' — V(1) =0 for § € (0,1).

A trade toward 6 € (0,1) with § > @ at price P(f) yields lower payoff than a trade
toward 6 at price P(f) immediately followed by a trade from 6 toward @ at price P(f),
since P() > P(). As we have shown, it is strictly sub-optimal in state 6 to trade toward
§. In addition, it is strictly suboptimal to trade from 1 toward 6. Thus, it must be strictly
suboptimal to trade from 1 toward 6. Because, by the definition of 8, the activist is indifferent
at @ between trading toward zero and not trading at all, while it is strictly suboptimal to

trade toward 6, it is also strictly suboptimal to trade toward 0.

Next, suppose to the contrary that smooth trading in state § = 1 is optimal. Thus, 6 <0.
But, as we have shown, in any state 6 € (6, 1), it is strictly optimal to trade toward one.
As such, smooth trading § < 0 in state § = 1 cannot be, because it would be immediately

followed by a lumpy trade toward one.

As a result, state § = 1 is absorbing.

State 6 € (0,60). As argued before, it is strictly suboptimal in state 6 € (,6) to conduct
a lumpy trade toward state 0 € (0,0). It is easy to see that by continuity of price and
value function on [0, ], this statement extends to 6,6 € [6, 6], in that trading from 6 € [6, ]
toward 6 € 9, 5] is strictly suboptimal. Thus, in state 6 any lumpy trade must be toward
state 0 ¢ [0,0]. As it is optimal to trade immediately from state 6 € (0,0) toward 0 and
from state § € (6,1) toward 1, it is without loss of generality to consider that 0 € {0,1}.
In state 6 € [0, 6], the activist’s value function satisfies V' (6) > V(6), as not trading at all
is always an option. By definition of 8, we have V(@) > 0P, hence a lumpy trade toward
zero is strictly suboptimal. By definition of 8, we have V() > V(1) — (1 — )P", hence a
lumpy trade toward one is strictly suboptimal too. This verifies that any lumpy trade in
state 6 € (6,0) is strictly suboptimal, so that 6 € int(S).
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State 8 = 0. Suppose § > 0. In state § = 0, the activist is indifferent between not trading
at all, yielding payoff V(Q), or selling the entire stake at once, yielding payoff §P°. Thus, it
is weakly optimal to randomize between these two options. This implies that it is optimal
to set @ > 0, as § < 0 is akin to an immediate lumpy trade. A strictly negative trading
rate § < 0 would bring 6 into the region (0,6) which would trigger an immediate lumpy
trade toward zero. Thus, in state § = 0, it is optimal for the activist to either (i) randomize
between selling the entire stake and not trading (i.e., # = 0 and & € [0,00) with = 0) or
(i) trade smoothly at positive (finite) rate § > 0.

State # = 6. Suppose § < 1. In state § = 6, the activist is indifferent between not trading
at all, yielding payoff V(@), or buying the entire firm at once, yielding payoff f/(l) —(1-6)P".
Thus, it is weakly optimal to randomize between these two options. This implies that it is
optimal to set 6 < 0, as 6 > 0 is akin to an immediate lumpy trade. A strictly positive
trading rate § > 0 would bring 6 into the region (6,1) which would trigger an immediate
lumpy trade toward one. Thus, in state § = 6, it is optimal for the activist to either (i)
randomize between buying the entire firm and not trading (i.e., f=0and ¢ e [0, 00) with

0 = 1) or (ii) trade smoothly at negative (finite) rate 6 < 0.

A.3.5 Part V: Solving for Trading Rate

We now solve for the optimal trading rate. Recall that the activist stops trading in states
0 and 1, as shown in the previous part. Further, recall that when 6 € (0,6), it is strictly
optimal to trade towards 0, while when 6 € (6, 1), it is strictly optimal to trade towards 1.

It turns out convenient to define

P(6) = 1— 1om(6)? + A[Xi ;L (a(f) +m(0))A] (A.15)

which is the hypothetical price of the firm under the scenario that 6 remains constant up to
T. Tt is straightforward to see that P() > V'(0) = P(0) (P(0) < V'(6) = P(0)) if 6 < 0
(0 > 0), with equality at § = €. Also note P® = P(0) and P' = P(1).

For the remainder of this part of the proof, we distinguish several cases.

State 0 € (0,0). For 0 € (0,0), i.c., 6 € int(S), the optimality condition for trading (A.14)
implies V(0) = V(0) and P(0) = V'(0); see Part IIT of the proof for details. Furthermore, it

is optimal to trade smoothly, i.e., £ = 0.

Differentiating the closed-form expression for V/(#) with respect to 6 and using V'(0) =
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P(6), we obtain

A2A2
(60 +R)%

(p+NPO) = p— 7 — ¢mT(9)2 + A[VP + (a(0) + m(6))A] +

(A.16)

In addition to satisfying (A.16), P(0) satisfies the pricing equation of passive investors

¢m(6)”

(p+A)P(O) =p——

+ A[VP + (a(0) + m(0))A] + P'(6)6. (A.17)

where P(0) increases with 0, i.e., P'(f) > 0. Combining (A.16) and (A.17) yields

: 1 A2A2p
Wlth PI(Q) = VA ”(9)

> 0.
Observe that —6 (%‘3—) = emlazgm) _ MA g (A 18) is akin to (18). To see
d (

i (¢p+R)
this, combine (8) a 10) to get ¢ = —m — gam, so 5¢ = —¢m. From (9), we ob-
. a AA A—¢pm/A a A(A—¢pm/A : c da
tam%: (KB) = A ,f /),ande-gez—( g’ ) Using (14), we get —«9(%%) =
~ 22
<¢+K) (AA giﬁ) = ﬁ, as desired.

One can expand above expression (A.18) and plug in the closed-form solution for V”(6)
from (A.7) to obtain

k(A + p)(k + 00) [A2A202¢ — 7(k + 06)?]
A2A20¢ (62¢2 + 30K + 3k2)

(A.19)

Note that in state 6 € (6,0), we have § = 0 for
AN A*0?) — 7(k + 09)* =

This quadratic equation has two roots

jo _ BVOT (VomEAN) ko (Vor £ AA)
TGN —om)  o(AN— Vom) (AN + Vo)

When ¢r > A?A? < /ér > AA, then 6¢ < 0 or 6¢ is not finite, i.c., there exists
no positive and finite solution. Under these circumstances, we have 6 < 0. When om <
A?A? > /om < AA, we discard the negative solution to obtain

QC H\/?

 VO(AN — o)

o4



which is (19). Under these circumstances, § > 0 for § > #¢ and 6 < 0 for < 6°.

State § = §. Unless otherwise mentioned, consider # > 0. When § > 6°, then 6> 0in a
right-neighbourhood of §. Then,  drifts into the interior of [6, #] and no time is spent in state
6. In this case, the price satisfies (A.17) and 0 satisfies (A.19); there is no randomization
over lumpy trading in that £ = 0. In the knife-edge case § = #°, we have § = & = 0.

Next, consider that < 6%, so § < 0, P(§) = V'(#), and P(#) > P(0) in a right-
neighbourhood of . Because we have in addition that 6 > 0 at 6, it must be that § = 0
at . By definition of 8, the activist is indifferent between not trading at all and selling the
entire stake at once at §. Once 6 reaches zero, the endogenous stock price becomes P(0).
As the activist stops trading once 0 reaches zero, we have P(0) = P°. Because P(0) = V'(0)
on (6,8), we have P(0) = V'(6).

At 6 = 0 with § = 0, the randomization rate ¢ is such that P(0) = V'(0) satisfies the

pricing equation

(p+ M) P(0) = pu— c(0) + AV + Ala(0) +m(0)](A — B(8)) + £(P(0) — P(9))

om(0)? .
2

+ AVP 4 Ala(8) + m(0)]A + £(P(0) — P(0)),

which can be rewritten as . .
A+p)PO)+EP
P(6) (A +p)PO) +E2
A+p+¢€

As a consequence, )
(A+p)[P(0) — P(0)]

@) P (A.20)

£=

with P(0) for (A.15). Note that § < 0 and P(#) > P(0) in a right-neighbourhood of 6, so
P(8) > P(f). Because V() is strictly convex and V(f) = §P°, we have P(§) > P° (as
long as @ > 0). As a result, when 0 < § < ¢, the randomization rate ¢ from (A.20) is
well-defined and strictly positive.

State § = 0. Consider 1 > 0 > 60 > 0. When 0 < 6¢, then 0 <0in a left-neighbourhood
of §. Then, 6 drifts into the interior of 9, 5] and no time is spent in state 6. In this case, the
price satisfies (A.17) and 6 satisfies (A.19); there is no randomization over lumpy trading in
that £ = 0. In the knife-edge case 6 = 0, we have § = £ = 0.

Next, consider that § > 6%, so § > 0, P(§) = V'(), and P() < P(6) in a left-
neighbourhood of . Because we have in addition that 6 <0 at 5, it must be that § = 0 at
#. By definition of 6, the activist is indifferent between not trading at all and buying the
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entire firm at once in state #. Once @ reaches one, the endogenous stock price becomes P(1).
As the activist stops trading once # reaches one, we have P(1) = P! with P! characterized
in (A.8). Because P(0) = V() on (0,6), we have P(6) = V'().

At 0 = 6§ with @ = 0, the randomization rate ¢ is such that P(f) = V'(6) satisfies the

pricing equation

(p+M)P(0) = 1 — c(B) + AV + Ala(0) + m@))(A — B(9)) + &(P(1) — P(9))

=p— ¢mT(9)2 + AVP 4+ Ala(0) + m(0)]A + E(P(1) — P(0))

which can be rewritten as

) = i

|

B

so that

g (WHA[PE) - PO) _ (A+0)[PO) - PO] (A.21)
P(0) — P! P — P(0)

with P(#) for (A.15). Note that § > 0 and P(d) < P(f) in a left-neighbourhood of 8,
so P(6) < P(A). Because V(f) is strictly convex and V(f) = V(1) — (1 — )P', we have
P(f) < P'. As a result, when 1 > 0 > §°, the randomization rate & from (A.21) is well-
defined and strictly positive.

A.3.6 Part VI: Lower Bound of §

Given the trading behavior we have solved for, we can characterize a lower bound 6,,;, :=
inf{0; : 6; > 0} on 6, in that 6; > 0,,;,,1{0; > 0} at all times ¢t > 0 where I{-} is the indicator
function. First, consider 0~0 > 0. Then, due to 6, > 0~0 > ¢ the state variable does not
take any value within the interval (0,0), s0 O, = 6o. Second, consider 8, < #°. Then, the

state variable does not take any value in (0, min{0,6y}), and O = min{@, 6y}. Overall,
Omin = inf{B; : 6, > 0} = min{Ay, O}1{f < 8} + G,1{6, > 6°}. (A.22)

Next, note that 6y < 6° requires #° > 0 and as such 7 > 0. Observe that 7 > 0 implies
6 > 0. Overall, we have that 6,,;, > 0.

B Proof of Proposition 3

The claims follow immediately from the arguments presented in the main text. Notably, for

times ¢ € (0,77), the state variable §; = 6 remains constant. The activist’s value function
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VB(0) therefore solves the HJB equation

(p+ A+ B)VPE(O) = IB%())({@ (u—ﬂ— gb;nQ) - %GQ +A9[VD + (a+m)A} +5v<9)},

subject to (9), (8), and (10). Recall that V/(#) is the solution to

(p+ AV (6) :max{9 <,u—7r— ¢m2) _ K +A0[VD+ (a+m)A

B>0 2 2

[ —

h

subject to (9), (8), and (10).
This readily implies

~

(A+p)V(6) + 5V(6)

(0+ A+ B)V2(0) = (A + )V (0) +5V(0) = V7(0) = =

Furthermore, it follows that both before and after time T% optimal efforts (a(6), m(#)) satisfy

(a(f),m(0)) € arg max (AA(a +m) — e @) st. a= M

a,m

Thus, optimal efforts (a, m) are characterized in (14).

Finally, the price P?() satisfies by standard arguments the pricing equation

p—c+A[VP 4 (a+m)(A—B)+BPWO)  (A+p)P(0) + BP(6)
PAO) = A+p+5 B A+p+5 (B

with P(6) from (A.15).

C Proof of Proposition 4

C.1 Partl

The optimal level of 6y > 6, > 0 solves (6).

Case 6 € [0,0]. Suppose now 6y = 0 € [0,6], so V(0) = V(0) and P(0) = V'(#). Let
1—7=(1-n)0y/0y <1—1n denote the fraction of the initial stake 6, which is acquired at
the (pre-entry) price P?(0) = P°. Thus

0o — éo + Uéo

=1 (1= )/ =
0

(C.1)
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and (1 — )6 = fo[(1 — 77)50/90} = 0(1 —n). Then,

V7(60) — K(60) = V7(6p) — (1 — U)éopo - [90 - (1= 77)50} P?(6,)
V2(B) — (1 — )60 P° — 607 P° (6o)

(A + p)P(60) + BP(6)
p+A+p '

= V(o) — (1 — 7))0P° — Oy (

Note that the activist enters if and only if V?(6,) — K (6y) > R. Dividing both sides of this
inequality by 6y > 0 and defining R = R/0y, we obtain that the activist enters if and only if

V(6) o [ (A+p)P(0o) + BP(6) \ _ -
0 —U—wﬂ’—n( Py )23,

whereby (13) implies

V() p—m+AVP AN (R + o+ ¢?)
0  p+A 20k (F+¢) (p+A)

Straightforward but tedious calculations yield that for 8 = 6, the activist enters as long as
F(6;8)+ U(6; 8) > 0, with

o P\ o oy 2BR1
Fip) =4 (2(p+A)R(¢+%)2> <F”(1 i)+ oll = 20) A+p+6)

- S Db
R B SR

Note that & = k/0 = K /6.

Case 0, € [0,0). Suppose 0 = 6y € [0,0). In this case, P(f) = P° and V() = 0P, as well

as VA(0) = (AJ”K‘Z%BPO. The activist enters if and only if

VA(8y) o (A4 p)P(6y) + BP(6)) F

. A .. .
With w := Tﬁﬁ’ this simplifies to

MV(00>
to

—nwP() + (1 —w)P’ — (1 — )P’ —j(1 —w)P’ > R.
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This is equivalent to

w (Véf” —(1—7)P° - ﬁﬂ%)) > R.
and

It follows that the activist enters so long as

~

WE(60;0) — ij

C.2 Part 11

To begin with, note that the objective function in (6), that is,

O(B) = V7 (8) = { (1 =)o P*(0) + [6 — (1 = m)8o] P*(6) }

(C.2)
is differentiable on (0, 1) except at points 6 and 0. At these points, it exhibits a downward

jump, in that limg,1g O(6p) > limg, ;o O(6y) for &' = 6, 0. Here, VA(0) is from (20) and P?(9)
from (21), with V/(#) from (13) and P(6) from (A.15).

For 6 > 6, to be optimal, it must be for # in a left-neighbourhood of 6, that

0'(0) = (V?)(0) — PP(8o) — [0 — (1 — n)0] (P?)'(0) > 0,
i.e., limgyg, O'(0) > 0, with equality at 6y if 6, € (6, 1) — {6, 6}.
In particular, if O'(8) < 0 for all 6 € (50, 1) —{6,0}, then 6y = 6, is optimal, conditional

on activist entry. In the remainder of the proof, we provide a sufficient parameter condition

for O'(8) < 0 for all # € (f,1) — {6, 8}and therefore for optimality of 6y = 6.
Consider 6 € (6y) — {6,0} and recall that V'() = P(#). We obtain

o) ~ A+ 6) — P(O)

71 (A+p)P'(6) + BP'(6)
Atp+B —[6- (=] A+p+8
bt p) |-m 0 ()| = 0= 1= ) (A + ) P0) + 570

where the proportionality sign considers a multiple of the expression by A + p + 5. We also
used (for & = k/0) that

V'(0) — P(0) = {—w +0 ( A7 )} ,

(¢ + &)?
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which follows from (13) and (A.15) via direct calculation.

Next, calculate using (A.15):

P() = A2AN2¢0 (/{2+§m¢0—|—¢292)
k(k+¢0)” (A+p)

Accordingly, we obtain

AN (2R49)
e n)eo/eo(
(A4 )7 — Bl — (1— m)Bo) P'(9)

0'(9) x

A2 A2 ¢ (/%2+3,%¢+¢2))
i (R =+ ¢)°

With n = i‘;”]g, we can simplify this expression to

AN N ~ 2 ~ 2 o
————— (1 =) (R* + 3k + ¢*) — 2k — ¢*) — (A + p)m — B P'(6)
R (E+9)

As1—7<1-—nandf >n, we obtain that O'(f) < 0 when

0'(0) x

A2A2¢
i (R —+ ¢)°

that is, if

W? +&p(Bn—1) — (1 - n)f”ﬂ — (A + @) — O P'(0) < 0,

) N R(R+ ¢
ne? +EG(3n —1) = (1 =n)i* 20 <= = 2 I—T—<§Fc¢ _2 g2
Since

9, < R(R+ o)

Are m) o (¢® +3Rkp+R?) (2R + @) — (R*+R) (3 +2F) = ¢° + 2k p+2k¢p* > 0,

a sufficient condition for O'() < 0 and thus for 6, = , being optimal is

- k(K + @)
= &%+ 3k + K2

D Other Results in Main Text

D.1 Proof of Proposition 5

The first claim follows from the closed-form expressions for effort (14), noting that & = /6

and —%= increases in & (decreases in ), while =1 decreases in & (increases in 6).
p+i R(P+F)
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Next, calculate
AN (R +¢7)
Rk (Rt9)

Note that under passive ownership, limz_,(a +m) = < and

a+m

a+m—glrgo(a+m):%.

—| =

Thus, activism with stake 6 strictly increases transition rate A = A(a+m) relative to passive
ownership (0 = 0) if & < ¢, i.e., > k/¢ which requires k < ¢ since § < 1. Activism reduces
transition rate if & > ¢, i.e., < K/¢.

Finally, calculate

sgn <%) = sgn (/%2 — 2R¢ — (/52)

Because an increase in 6 implies an decrease in &, we obtain sgn (%) = sgn (—R? + 2k¢ + ¢?)
Rewrite —&? + 2R¢p + ¢? as
— k2 + 20K + 620>

and solve k2 — 20k¢ — 0°¢* = 0 for 6 to obtain the only positive root is

k(vV2-1) &
ORoot = T < 5
As such, transition rate strictly increases in 6, i.e., % > 0, if and only if 6 > Oryu-

D.2 Proof of Lemma 1

Recall that of A = A(#) > limg_0 A(6) = limz_,o A, wWe require > k/¢. As 0 € [0, 1], this
requires k < ¢. When 6, > r/¢ at all times ¢, then activism increases state-contingent

transition rate A(6;) at any point in time ¢ and the claim follows.

Clearly, when ¢ < k, then k£ > ¢, and activism cannot improve transition rate relative

to passive ownership.
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D.3 Proof of Corollary 2

We start with assuming 6y € (6,0). Then, the entry condition simplifies to (23). For any
0 €9,0] and 77 = me_ we have (in the smooth trading region)

OF®:8) +UO:8)] _ 1 (% A2 < 2 ) i )
a3 T A4+ 8\ S NRGrR2)  Ap
A2\? .
- ﬁ—ﬂ'zpl(9>9,

which has the same sign as § — 6. Thus, sgn <%§,U(W> = sgn[f — 0°] holds for any
0 € [6,0]. Tt follows that sgn <8 (9°)> = sgn[fy — 6°].

D.4 Proof of Corollary 3

It follows from (A.19) that
k(A + p)(k + 00) [N2A%0%¢ — 7(k + 0¢)?]
A2A200 (0292 + 30Kk + 3K2)
K(A+p) (k+¢0) 06 — <Fz (k+ 0 0)°
35200 + 3K 2 02 + BB 0°

96
o5 = 0
t69

Thus > 0 when 7 > 0; otherwise

’BA

< 0 for m > 0; otherwise, when 7w = 0 < _ .

Next, (19) immediately implies tha RN

Finally, when 6 € (0, 1), then according to (A.9):

K <\/gz57r (2AZA2 4+ ¢m) +¢7T> K <\/qz57r (2A2/A+ ¢ /A%) +Q57T/A2>
0= A2AZ4 - A2g :

00

~ < 0 for m > 0; otherwise, when m = 0, 5% = 0.

Thus, 6A

D.5 Proof of Proposition 6

Consider case 1, i.e., limasare Xo(A) > AP and y < 0 < U. The activist enters as long as
A < AF and does not enter for A > AF > 0. As such,

lim Xo(A) > lim Xo(A) = )\P,
ATAE ALAE

which was to show.
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Consider case 2, ie., limasaz X(A) < M and x < 0 < U. and x > 0 > U. The
activist enters as long as A > A” and does not enter for A < AF; we could break the ties

alternatively by assuming that the activist only enters if A > AF. As such,

lim Ag(A) = A7 > lim \g(A
i, o(A) > Jim Ao ),

which was to show.

D.6 Proof of Proposition 7

We start by calculating (for ¢ < T'):

[e%s) 2 2
G, =E, {/ e—Pu—t) <7rSpIu + %ﬁbmu) du]
t

fe'e) 2 2
:ﬁs_/‘€<ﬁmwa(Mms_z@;;&@>mL
t

Next, define & := 7m° — G,. Minimizing G = Gy is equivalent to maximizing &.

Consider the regulator’s auxiliary optimization

max &p.
(at,;mi)e>0

It is clear that the solution features time-stationary effort levels (for t < T') with a; = a*

and m; = m*. In particular,

2 2
(a*,m") := arg max {A(a +m)r® — (%) } . (D.1)

The solution to (D.1) is a* = A—ZS and m* = %
In first best, optimal efforts satisfy a; = a’® = 22 and m, = m"'? = %. Setting 7° = A

B

implements z¥'? = 2* for z = a, m and thus minimizes G.

D.7 Proof of Proposition 8

Conditional on activist entry, the solution is time-stationary with constant activist stake 6
and constant effort levels characterized in (14). As argued in the proof of Proposition 7,

Appendix F.2, and the main text, minimizing G is equivalent to maximizing
o] 2 2
&:/‘gww<mﬁ_ﬂuﬁﬂ)ﬁ
2
0
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which under g = 0 simplifies to

& = AL—f—p {A(a—i—m)ws — <M>}

Provided that (6) does not bind and holding 8 = 6, fixed, optimal A® = A solves the first

order condition

o\ da om
soA  da om.
an ~ "oa ~9mga =0
Thus,
da om
s oa s om _
(A7 — Ka) A + (A7 — ¢m) A 0

Using (14), the first order condition becomes

s 08A\ ([ 1 s RANR( 1\ _
(” ¢+%>%(¢+R)+(” ¢+R>¢(¢+k)_0'

This is equivalent to

¢* (7%(¢ + &) — 09A) + &* (7° (¢ + k) — RA) = 0,

which we solve for

AC A — S ((¢2+Fv2)(¢+f-’v)) _

Clearly, for ¢, & € (0,00), we have %# > 1, so that 7° <W;§$) > 79,

D.8 Proof of Proposition 9

Conditional on activist entry, the solution is time-stationary with constant activist stake 6
and constant effort levels characterized in (14). As shown in Proposition 8, it is optimal to
set AY = AY when (6) does not bind. When (6), we obtain under the stipulated conditions
that A = A% = AP, As a result, A = min{A¥ A%},

D.9 Proof of Proposition 10

As argued in the proof of Proposition 7, Appendix F.2, and the main text, minimizing G is

equivalent to maximizing

00 2 2
E = / e~ (P ()\ﬂrs _ R T oMy —;(bmt) dt.
0
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with a; = a(6;) and m; = m(0;) characterized in (14). We can calculate

ka(00)2+¢m(0o)> 00
SO:A(QO)WS_ (60)"+ 6m(60) N 3 / AT )\tﬂs_ﬁa?—i—(;ﬁm? a)
A+p+8 A+p+B \Jrs 2

Next, we introduce

5(0) = a% {A(a +m)rS — (M) } .

Using (14), we can calculate

i(0) = Wsa—A — Ka da

om
oA~ Mipa ~9man =0

and by means of (14):

5(0) S<A (/%2+gb2)) 9¢2< AZA ) /%2< AZA )
= — - | — |
R (F+9) £\ (¢ +R)? ¢ \(¢+F)?

A (R2+¢?) . ) . . . - .
The term ) strictly increases in 6 (i.e., decreases in k) for & < ¢, i.e., for k < ¢
and 0 > k/¢. Therefore, when A is sufficiently small, the first term “dominates” and it
follows that §'(6) > 0 for & < ¢ (which is assumed).

Suppose that AP = AF ie., (6). Then, U does not depend on /3, while y decreases with
B (see Proposition 4). It follows that when U > 0 > y, A¥ =,/ _X—U decreases with § and

strictly so for U > 0.

Next, suppose that A” < AP ie., (6) does not bind in optimum. As 7 = 0, the level of
A does not affect the activist’s trading, in that g—z =0 for z € {9,5, 0,6}, Furthermore,
7 = 0 implies that after time 7%, 6 > 0 and the activists stake 6, = 6 gradually increases
over time. As such, §(f,) increases over time after 77. That is, for any times t' > t, we
obtain 6y > 0, and 6(0y) > 6(6;), where the inequalities may be strict after T7.

Because (6) does not bind (and assuming A% < A), we obtain that A® solves the first-

order condition 2% = 0, that is,

aA
1 B ka(6p)* + dm(60y)?
A+p+6{8_A (W”)WS_ 2 )

[e¢) 2 2
+ 3 (/B e_(”A)(t_Tﬁ)a% <)\t7TS _BG T oy —;¢mt) dt) } =0.
T

where it was used that A does not affect trading strategy. We can rewrite the first order
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condition as

1 " (oA =T )}_
A+p+6{5(90)+5</w o500 L — g

Note that §(6;) > 6(6p). As, in addition, there exists an interval of times after time T%” on

which 6, > 0y and 6(6;) > 6(6p), it follows that ;- {5(90) +p ( I e_(ﬂ-i-A)(t—Tﬁ)é(@t))}

increases in (3 (given A) and therefore A® increases in 3.

E Solution with Investment Subsidies and Proofs of

Proposition 11 and Corollary 4

E.1 HJB Equation and Efforts

As in the baseline, there exists a smooth trading region (6, 8). To avoid studying degenerate
cases, we assume (as in the main text) that this smooth trading region is non-empty in that
0<0<0<1.

With firm-level investment subsidies, the activist’s HJB equation in the smooth trading

region changes to

(p+ AN)V(0) = max {9 <,u + gbnjs -7 — c) - %Cﬂ (E.1)
B>0,0

A0 [vD + (a+m)(A— B)} +0[V'(0) - P(6)] }

subject to (9), (8), and (10). Equation (E.1) differs from the HJB equation in the baseline,
i.e., (11), only in that the firm’s cash flow rate is now augmented by the firm-level subsidy
¢n;,25. As before, we have for an interior solution § € (—oo,c0) that V'(8) = P(6), that is,
(12) holds in the smooth trading region.

Inserting (10) and using V’(0) = P(#) simplifies to

(p+ NV (0) :max{e (u—ﬁ—w) —“—“2+A9 VD—I—(a+m)A]}, (E.2)

B>0 2 2
subject to (8), i.e., m = %.
The first-order condition with respect to m yields (with 258 = £ and 22 = —%):
0 (—gb(l —s)m+A (1 — ?) A) + 0¢a = 0. (E.3)
K
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Observe that according to (9):

_OA(A=B)  6(AA — ¢m)
a= - = - .

Consequently, the first-order condition (E.3) simplifies (for § > 0):

—¢(1—s)m+A(1—?>A+M:0.
K K
Denoting & = k/0, we can solve
AN (¢ —Ks) AANR

a=a(h) and m = m(0)

IRCOEDEY) RACEDET)

which is (30). Using (10), the manager’s flow wage is

_ om(o)?
2

_ A@(®) +m(0)BO) with B(o) = 270 (B.4)

c(0) A

Accordingly, the transition rate A = A(a + m) satisfies

AN (R + ¢ —Fgs)

AR gy

Thus,
Ox _ (R(1—s)+0) (ko) + & (R +¢° —Ros).

Os
It follows that sgn (%) = sgn(k — ¢).
Plugging optimal efforts from (30) back into the HJB equation (E.2), we obtain the
solution denoted by V(8) = V (6), i.e.,

~

0 D

A?A? (kgf(1 — s) + K%+ 92¢2)) (E6)

2k ¢ (k(1 — s) + ¢0)

Note that V(#) = V(6) in the smooth trading region. Further, P(d) = V’(0) in the smooth
trading region. As in the baseline, V(G) is the activist’s value function and payoff that would
prevail absent any trading opportunities. That is, in the smooth trading region, the activist

cannot capture any gains from trade.
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E.2 Further Solution Steps

The further solution steps run as in the baseline. There exists a lower threshold . We
present closed-form solution in the general case with firm-level subsidy s € [0,1]. Define
R=k/0.

We have for the activist’s scaled value function in the smooth trading region:

- V() 1 L AZA? (/Z:¢(1—s)—|—/%2—l—¢2))
Vi=—"=—_(p—7m+AVP 4 - E.7
g p+A(“ i 2% (R(1—s) + @) (E7)
and for the stock price under perpetual passive ownership:
~ 1 A2 A2
PO — li — A D R E.
R0 m—0 v p+A (M AV 20(1 — s)> (ES)

The price in the smooth trading region is P(#) = V') with

1
p+A

V'(6)

(N_7T+AVD+A2A2 [K3(1—S)+2/§2¢8(1—3)2+4K¢202(1_S)+2¢393}>.

2k p(Kk(1 —5) + ¢ 6)°
The trading rate within (,6) solves as in the baseline the equation (18) and is given by

k(A+p) (K(1—s)+¢0) 000 — ks) — xo5z (k(1 —s) +¢6)?

’= k35(3s — 52 —2) +3K200(1 — )2+ 3Kk 2 02(1 —s) + #3603 (E.9)

The stock price under perpetual and full active ownership becomes

. 7+ tra(1)?
P'=V(1)+ —2—~ E.10
W+ (E.10)
1 M+AvD+A2A2 (k (1 — 8) + K2 + ¢?) +L<AA(¢9—KS))2 |
p+A 20 (Kk(1—3)+ ) 26\ (k(1—3)+9)
Note that = 0 at # = #° with
} fi<2¢7T(1—s)+A2A25+AA\/A2A2S2+4¢W(1—8))
"= 2(A2A2¢— ¢ ) '
The lower boundary solves V(Q) = @P° and, provided that @ € (0,1), is given by
K <\/gb7r (2A2A2 + o) + o + A% A2 S)
0= . (E.11)

AZAZ 4
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The randomization rate { satisfies (with P(f) = V'(6)):

0+ 0)P@) =+ L0 o(9) 4 AV + Ala(8) + m(B)(A - B) + (P - P(6)
== L) v 4 A0) + m()] + (P~ )

with

— ) + AVP + Ala(8) + m(0)]A.

Thus, as in (A.20), we get A
(A +9)[P6) - PO)]

€= P(0) - PO

(E.12)

The upper boundary, when interior, solves V(0) :_17(1) — (1 —6)P!, with P! = P(1).
Provided that 6 € (0, 1), the closed form expression is § = N/D with

N ;:{A4A4/€686 —6A*A* KO + 13 AT A KO 51

—12AMATKS P AN A RSS2 —6 AT AT KD s + 26 ATAT KD 9 st

—A2A A KD PP+ 26 AT A KD P —AAT AT R s+ 15 AT AT R ¢ st — 44 AT A R PSP
+52AT A kP 9252 — 20 AT AT KA P s

+ A AT R P — 20 AT AT KB PP P + 36 AT AT K3 932 —30AT AT K3 B3 s

+6AA B PP+ 15 AT A K2 T 2 — TAAT A K2 Pt s+ TAY A K2 0 —6 AT A kPO s
+2A A kP + ATAY S —AAZAZ KO s +20A2 A2 K0 o st

—dANPN? RS B+ 52AP A RS ps® —32A2 A% KO pms +8AT A% K

+20A% AN KPP st —T2ATANP RS PP sd 112 A% A2 KPP s — 88 AZAZ K PP 7s

+28 A% A% RP P m —40AZ AR 3 sd + 96 AT A k1 3 7 s?

—92A2 A2 kP PP s+ 36 A2 A2 kP P+ 40 A% A2 K3 ¢t sP

56 AZA? R PI ms 24 AP AP RP T — 20 A% AR PP s +12A% AR QP T AN A KO T
+4r5p? st —16Kk5p? m2 3 + 24 k5?2 s? —16 K8 2 s+ 4Kk8 P w2 — 16K P 2 $°

+ 48 K5 P37 5% — A8 KD PP % s+ 16 K° @3 72
1/2
—|—24/€4¢47T232—48R4¢47r25+24ls:4¢47r2—16H3¢57r28+16/@3¢57r2—|—4/£2¢67r2}

1263+ 2R3 o+ AR PP T+ AZTA2 3 —3A% A% K3 S2
+ AN RS —ARB s —ARP P s+ 2R3 pm s — A2 A K @P
—APA?RZ O 2AT AT R s — AN RGP s FANT AP R ps — AP AP RE B s?
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and
D :=2A2A% ¢ (k(1 — s) + ¢)°

The randomization rate ¢ satisfies as in (A.21):

(A +p)[PO) - PO)]

£= P@) — P!

(E.13)

Finally, as in Proposition 2, the activist’s value function after time T% satisfies V () = 0P°
for 6 € [0,6), V() = V(0) for 0 € [0,6], and V(0) = V(1) — (1 — 6)P" for 6 € (9, 1].

Prior to time 7%, value function satisfies (20). Likewise, as in Proposition 2 the stock
price after time T7 satisfies P(6) = V'(6) in all states § where V() is differentiable. Thus,
P(8) = V'(6) for 6 € [6,6], P(§) = P° for 6 € [0,0), and P(h) = P" for § € (,1]. Before
time T, stock price satisfies (21). And, before time T7, efforts satisfy (30).

E.3 Entry Condition

Fix 6y = 6. Then, the activist enters as long as
V2 (00) = (1= m)8oP(0) + [0 — (1 —1)bo] P*(6o)
=VP(0o) — (1 — 7)o P?(0) + [0 — (1 — 71)8] P° (o),

with n = W. Given our closed-form expressions, calculations analogous to the ones in

the proof of Proposition 4 yield the stipulated characterization of the entry condition.

E.4 Tightening of Entry Condition

Consider 0y = 0y = 0 € (,0) and 7j = n. Then, the activist enters as long as

FAU = A2 [(1 = )il = 9) + (1 = 2)0 T )] | ——0 5 )iy
= —m)E(L =)+ (1= 2n)¢ — T (by; > 0,
S ~ -\ 2R0(p + M) [6+ R(1 — s)]
—K
with 2B
Nk
T(0;5) .= —.
O = R =)

We write F + U = y*KA? + U, ie., F = x* KA Note that U does not depend on s, i.e.,
ouU
U _ ),
Os

Thus, the sign of the derivative of F' 4+ U with respect to s is determined by the sign of
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the derivative of x*K. We calculate for s € (0, 3)

%m—(ﬁ(l—n)—l—

20nR>¢ > %
(A+ B+ p)(¢ — ks)?

_9 ( A% (¢ — ks) > R2X°
206(p+ Mo+ 71— 5)] ) [+ 71— )]

Thus, %—f = % < 0 1if x> > 0 — in which case an increase in s tightens the entry

condition.

Next, consider y* < 0. Observe that % has the same sign as

o 1 . 2ﬂ77¢2 A2(¢_%8)2
he ( =) (A+ﬁ+p)(¢—%s)2) (2g¢(p+A)[¢+g(1—s)}2)

_9 ( A?*(¢ — Rs) ) X
2kp(p+ M) [p+R(L—5)] | [p+R(1—s)]

Next, observe that F’ has the same sign as

e 2uRe 26’
(A+B+p)(d—Fs)*  [p+R(L—s)](¢—Fs)

o —2fx® — [¢ +&(1 — s)} (¢ —FRs)(1—n)— iﬁﬁj‘bﬁ(‘i‘;)’?g:;ﬁ;

Consequently, as & — 0, we obtain F’ < 0. Hence, as long as & is not too large, an increase

in s tightens the entry condition, i.e., % < 0.

Likewise, when y* is positive or not too negative (i.e., x* < 0 but |x?®| is close to zero),

the sign of F” is negative, and % < 0.

E.5 Proof of Corollary 4

Consider that & < ¢ as well as that &£ and 5 are sufficiently small. Then, as shown in
Proposition 11, an increase in s tightens the entry condition, i.e., % < 0. By assumption,

there exists at least one s that induces F'+ U > 0. It follows that ' 4+ U > 0 when s = 0.

Furthermore, given the activist’s initial stake 6y = 6, it follows that 6§, = 6 for all t € [0, T,
so the average transition rate becomes \g = A = A(#) = A(a(#) + m(#). Proposition 11 also
establishes that when & and s are sufficiently small, activism increases transition rate relative

. . ~ ~P .
to passive ownership, so that A\g > A\; = limz_,o0 Ao.

According to Proposition 11, we have g—’s\ < 0 conditional on activist entry, so conditional
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on activist entry s = s* = 0 maximizes (average) transition rate Xo. Taken together, s = s*
induces activist entry, leading to higher transition rate than under passive ownership, and

maximizes (average) transition rate under active ownership. As such, s* = 0.

Next, consider & > ¢. Then, according to Proposition 11, activism leads to lower (av-
erage) transition rate Ao than would prevail under passive ownership for any s € [0,3]. An
increase in s raises transition rate both under active and passive ownership; see Proposition

11. Thus, the optimal firm-level subsidy s* maximizing transition rate is (weakly) positive.

Provided that the entry condition does not bind for s = 0, it follows that s > 0 sufficiently

small does not change the activist’s entry decision relative to s = 0. Then, s* > 0.

F Auxiliary Results and Extensions

F.1 Calculating )\,

We show how to calculate the average transition rate
N =EI" l / eA(“t)AAudu]
t

for t < T with 6, = 6. Since Ae~? is the density of an exponential distribution with intensity
A, we have A\, = E;[Ar|f;, = 0], where the expectation is with respect to the (exponentially

distributed) random time T as well as the random time T7.

After time T, we can express ), as a function of 6, = 0 only, i.e., \, = A(#). By standard
arguments, A(6) solves on (6, 0) the ODE

AX(B) = AX(B) + N ()6 (F.1)

subject to appropriate boundary conditions to be characterized.

First, when the starting value satisfies 8 > 6, i.e., 6 drifts up, ODE (F.1) is solved on
(6,0) subject to

AXN(D) + EX(D)

A+
Second, when the starting value satisfies 0 € (0,0°), i.e., § drifts down, (F.1) is solved on
(0, 0) subject to

() =

_ AXN(O A
5@ = <_A>i§ 0
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For 6§ > 6, we have \(§) = A\(1) = A(a(1) +m(1)) and, for & < 0, A(§) = A\(0) = A(a(0) +
m(0)).
For t < T?, we have that \; is constant over time with A\, = \o. We obtain that

AX(6y) + BA(D)
A+p 7

XQ = Xo(eo) =
with A(0) = A(a(0) + m(6)).

F.2 Calculating ¢

We start by calculating (for ¢ < T'):

[e'e] 2 2
G, = E, [/ e Pu=t) (WSpIu + By T 9y ; gbmu) du}
t

0 2 2
— 5 _ ]EtTB [/ o~ (pHA) (u—t) <)\qu kG, _;¢mu) du] ‘
t

Next, define & := m° — G,. We integrated out the random time T7; the expectation EtTﬁ is
taken (at time ¢) with respect to the random time 7. The value of T” becomes deterministic
for t > T5.

After time T?, we can express & as a function of 6, = 6 only, i.e., & = £(). By standard
arguments, £(6) solves on (0, 6) the ODE

ka(0)? + ¢pm(0)?

5 +£'(0)6 (F.2)

(A+p)E®OB) = XO)7% —

subject to appropriate boundary conditions to be characterized. Define

ka(6)? + ¢m(6)?
5 .

Q) == \O)7® —

First, when the starting value satisfies 0 > 6, i.e., § drifts up, ODE (F.2) is solved on (6, 0)

subject to

@) +E(52)

E(0) = —.
p+AN+¢&

Second, when the starting value satisfies § € (0,0°), i.e., § drifts down, (F.2) is solved on
(0, 6) subject to

Q) +¢ (%ﬁ;)

£(0) = A+p+¢€
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For 6 > 0, we have £(f) = % and, for § < 0, £(0) = 2(—3.

For t < T?, we have that & is constant over time with & = &. We obtain that

o 0+ BEO)
O A+p+p

One then obtains G = Gy = m° — &,. Minimizing G is equivalent to maximizing & = &,.

F.3 Robustness: Empty Smooth Trading Region

When the smooth trading region is empty, the activist’s optimal trading after time 7%
involves an immediate lumpy trade either toward zero or one. In particular, in state 6, the
activist either immediately buys or sells the entire firm (i.e., dd € {—6,1 —60}). Then, there
exists a cutoff point % € [0,1] such that for § > 659 the activist optimally buys and
0 < 655 sells the entire firm, with indifference at %5 when 655 € (0, 1).

When §P° > V(1)—(1—0)P" for all § € [0, 1], then 675 = 1. When §P° < V(1)—(1—6) P!
for all € [0,1], then #5% = 0. Otherwise, %% is defined as the unique point in [0,1] at
which

055 P = V(1) — (1 — 6% P

The value function satisfies V' (#) = 8P° for § < #25 and V(0) = V(1)— (1—6) P" for § > 655.
When 05 = 1, then V(02%) = P° and P(6P%) = P°. When 02° = 0, then V(65%) =
V(1) — P* and V(#35) = P'. When 655 € (0,1), then V(#55) = V(1) — (1 — 655)P;
without loss of generality, we may assume that in case of indifference the activist buys the

entire firm, which pins down P(65%) = P!

F.4 Minimum Required Ownership

We now sketch the model solution when the activist’s stake #; must at any point in time
t > 0 exceed a minimum ownership level 6 < 6, for activist effort to have impact. Formally,
we stipulate that the probability of success at time T' equals m; + a,1{6; > é} As such,
when 6; < é, the activist effort has no impact and the activist rationally does not exert any
effort. As the activist values (due to disutility flow 7) the firm less than passive investors,
holding a stake 6, € (0, é) is clearly suboptimal, so that at no point in time the activist’s
stake 6, lies in the interval (0,6).

Note that imposing a minimum ownership requirement § > 6 has no effects on the solution
to the baseline model and is entirely inconsequential in the following instances. First, when
0o > min{#°,0} — which is certainly the case when fy > min{#°,8}) — the activist starts
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out with initial stake 6, > 6 and gradually acquires a larger ownership stake. Therefore,

within the baseline equilibrium, we have 6, > 0.

Second, when 6 < 0, then the activist’s stake in the baseline never takes values in (0, é)
To see why this is the case, suppose that 6y > 6. In this case, we have that the activist’s
stake never takes values in (0,6). When, on the other hand, 0y < 0y < 6, the activist sells its
entire stake at time 77, while its stake is constant beforehand so that @ never takes values
in (0,6).

Otherwise, when 0 > 6 and 0y, > éo > 0 satisfies 0y < 0, the activist gradually divests
its stake after entry until its stake reaches the minimum required stake 0. Because § > 0
and therefore V(é) > AP, the activist is strictly better off not trading at all than selling off
its entire stake at once. Then, the activist stops trading at 0 and its stake remains constant
up to time T'. Note that while the activist does not exit the firm in this case, the qualitative
model outcomes are similar to the baseline, in that the activist gradually divests and sells

its stake whenever 0, < 6°, even if we impose 6 > 0.

We conclude that including a minimum stake requirement for the activist does not change
our key findings in a qualitative sense and, in many instances of our model, has no effects
at all. Indeed, as we show in Proposition 2, there exists a strictly positive (endogenous)
level O, > 0 so that the activist’s stake never takes any value in (0, 0,;,) and the activist
always holds non-trivial ownership of the firm. Imposing that the activist’s stake must exceed

0 < Opin would in fact not change our results.

F.5 Micro-foundation of Negative Reservation Utility

Suppose that the activist derives negative flow disutility 72 > 0 until the firm is transformed
irrespective of its investment decision. This captures the activist’s broad mandate as in

Oehmke and Opp (2022) and implies a negative reservation utility as we now show.

To begin with, note that for all times ¢ > T, the activist derives a utility flow of —7%

if the firm failed at transformation at time 7'. Total disutility upon failure therefore equals

B

= The activist’s terminal payoff upon success at time T then equals 07(VP + A). The

B

activist’s terminal payoff upon failure at time T equals 07V — ==,

P
The activist’s payoff at ¢ < T can be written as
T a2
V, = max E, {/ e Pu=t) (Qu(u — 71— ¢y)du — TPdu — —du — (P, + dPu)d0u>
(auycuyBuydeu)uZt t 2
7B B
—|—e_pT9T |:VD - — + (aT+mT) (A - BT + —):| :|
por pOr
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That is, total time-t dis-utility flow before successful transformation is 6,7 + 72, which

captures value-alignment preference via 7 and broad mandate via 7%.

If the activist does not invest, then passive investors implement managerial effort

p_Aa
¢7

m

and the activist’s life-time utility in that scenario becomes
T3 B P
1 —mPA(1 —
/ e P (—nP)dt| = —— (—ﬂ'B + m A= m )> <0, (F.3)
0 P

A+p
with the inequality being strict if 7% < 0. Here, T is the first time at which the firm

E:EO

becomes clean; if the firm fails to transform, then 7° = co and otherwise 7° = T’ whereby

T arrives at exogenous intensity A. We can rewrite

— B 7rB<AmP)
R=—— + — :
p o p \ptA

In case we do not assume a separate outside option component, the activist enters now if
and only if (with K () from (5)):

E(f) := max [VP(0y) — K(6y)] > R, (F.4)

906[90,1]
so R := R < 0 when 78 > 0. Therefore, assuming 7% > 0 leads effectively to a negative
outside option or reservation utility for the activist, possibly incentivizing the activist to

invest in the firm despite potential financial losses, i.e., [V#(fy) — K(6o)] < 0.

We can solve the model of this variant similar to our baseline case. As the activist’s
payoff has a component that does not depend on its stake, we impose for regularity purposes
that the activist can affect firm performance and design the manager’s contract if and only
if > 0 for exogenous constant 6 (0, 9~] For 6 < é, passive investors are in control and

optimally set the managerial effort level m”, while the activist’s effort becomes zero.

Although the analysis will become more complicated and involved, the key economic
insights remain similar. To highlight the key economic trade-offs associated with activism
in a tractable manner and to afford maximum theoretical clarity, we therefore take the

reservation value (for simplicity) as exogenous.
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F.5.1 Solution Details

We sketch the model solution.

Effort Incentives. Suppose 6 > 6. As in the baseline, the manager’s effort is m, = m(f) =

AB;

55 while the activist’s effort is

at:a(e):ﬂ—B/p—i_i(A_Bt),

with endogenous payment B; to the manager in case of successful transition.

Optimal Efforts and Value Function. Consider 6 > > 0. After time T° , the activist’s

value function solves in the smooth trading region (where dff = édt) the HJB equation

o+ V) = mae {0 s == ) = 55— ”
+A0[VD — Z—§+(a+m)<A—B+Z—§>} +0[V'(0) —P(@)}},

For convenience, define 115 := 78 /p.

We can solve above optimization in the HJB equation for

B Ak (HB+A6)

_ Ag6 (TP + A0)
M0 = =35+ 60) |

and a(f) = 1 o0n

That is, for A := A +I1%/6 and & := /6 (assuming these are well-defined), efforts satisfy

m—m(@)—E<AA) and a—a(@)—¢<AA). (F.5)

o \o+i R\o+r

Note that above expression for m(f) tends to oo as @ — 0. The reason is that when 6§ = 0,
the activist does not own the firm anymore and does not incur the cost of compensating
the manager for its effort (which are borne by the firm’s passive owners). Because of its
broad impact preferences, however, the activist still benefits from green transition despite

6 = 0. Hence, the activist would like to implement arbitrarily high managerial effort (and
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set effort to the upper boundary, i.e., m(6) = m), if it can determine managerial contract
terms despite zero ownership. We preclude this possibility and ensure optimal interior efforts
(a,m) € (0,a) x (0,7m) by assuming that the activist must maintain a minimum stake of 0
to be able to affect firm performance and to set managerial contract terms. When 6 < é, the
firm’s passive owners set managerial contract terms and optimally implement m(6) = m?,
while the activist’s effort has no more impact and therefore (optimally) equals a(6) = 0.
Thus, above expression for m(f) and a(#) only applies for § > 6. The assumption of the
minimum required stake is not material to our findings.

Defining VP := VP —118/6, ji = u — 72 /6 (assuming these are well-defined), we obtain
the following closed-form expression for the value function V() in the smooth trading region,
with V(0) = V(6) and

(F.6)

o (=T AVP AN (B2 4 o + ¢?)
V(Q)_9< p+A 2¢%(R+¢)(/)+A)>'

Note that 6 > 6 > 0, so above expressions are well-defined.

Dynamic Trading. As in the baseline, we can differentiate the HJB equation under the
envelope theorem to obtain (with P(6) = V'(0)):

(p+APO) =p—7—c+A[VP+ (a+m)(A—B)] -6 (%%) . (F.7)

In addition, the price P(0) satisfies the pricing equation (17). Combining, we obtain

o Lo =

A closed form expression is obtained by

_m¢92 (k+¢0) (A+p) (—A2A2¢ 6% + TTIPAN? (k0 — ¢0%) + A2 (IP)? k + K20 + 27 Kk 0% + T ¢% 63)

O O BAT R PO +3AT w05+ AT A G5 L 2 AT 2 2 05 + (TP )2 (w4 313 90 + 32 02 7))

Lumpy Trading. It turns out convenient (akin to (A.15)) to define

13(9) M- som(0)* + A[Xi;— (a(0) + m(9))A}

which is the hypothetical price of the firm under the scenario that 6 remains constant up to
T. Note P = P(0) and P! = P(1). The activist trades smoothly within some endogenous
interval (,6). The activist buys the entire firm at price P = P(1) for # > 6 and sells the
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entire firm at price P° = ]5(0) for < 6. If 6 > @, the activist stops trading at 6 in case 0

reaches 8 from above.

Provided 6 € (0, 1), we have indifference between not trading and buying the entire firm
at 0 =0, ie.,
V(@) =V(1)—(1-0)P".
Likewise, provided @ € (0,1), the activist is indifferent between not trading and selld the
entire firm at # = 0, i.e.,

V() =oP° + R,

where R < 0 from (F.3) is the activist’s expected discounted disutility when the firm is

owned entirely by passive investors.

These two equations can be solved for the thresholds § < . Akin to the baseline, we can
also solve for the randomization rate, if applicable.

Thus, after time 77, the activists value function for 6 € [9,1] is V(8) = V(1) — (1 — §) P*
and the activist’s value function for 6 € [0,6] is V() = 0P° + R.

Prior to time 7%, the value function of the activist V#(0) satisfies (20), while the stock
price P?(0) satisfies (21).

Entry. The activist enters at t = 0 if and only if (F.4) holds. Suppose that the activist’s

initial stake satisfies 6y = 6 € [0,0]. In this case, one can show that the activist enters at

t = 0 as long as the sum of financial and non-pecuniary payoff is positive, that is, as long as

F+U>0,
where
FZFW%D:“Y<%p+X$;+%P)(Ml_m+¢“_%ﬂ_K%%%?)
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Here, R is a function of I1% = 78 /p with R := %; the entry condition depends on II? and
78 only via R and our baseline is obtained for R = 0. The numerator N satisfies

N :=A?10% (AHBkag+HBﬁ/£3—|—HB/@3p—|—AHB77ﬁ3+HBBUH3+HB77H3p+2AA¢394—|—AHB¢393
+2AB2 0 +TIP B3 0% +2A 6% po* + 118 @3 p 63
+2ATIP 6202 —2A B2 01 +2A Bk > 03 —2An 3 po*
+ 2P Bk ? 02 +2A Kk ¢% p 6> + 2118 Kk 92 p 62
+2ATIP K200+ 21T8 BR2 00+ 2118 k20 pH —2A A0 ¢ 0* + 2 A Ak ¢ 63

+2HBB77/$2¢0—2AA77&2¢02—2AA7)/$¢293—4AB77/€¢293—2An/{2¢p92—2An/~;¢2p93>

and the denominator satisfies
D=2k¢0(k+00)° (A+p) (A+ 5+ p).

Thus, when R > 0 is sufficiently large — which happens when IIZ, ie., 78 = pII?, is
sufficiently large (as limps_,oo R = +00) — then U > 0 and the activist enters the firm, even

if it realizes financial losses from doing so and F' < 0.

Finally, we could introduce an (additional) exogenous outside option component R (as

in the baseline), in that the activist enters if and only if
E(f) := max [VP(0y) — K(6p)] > R+ R. (F.9)
906[90,1]

Then, the entry condition (for §y = 6 € [0, 0]) becomes F + U > 0 with F' from above and

gy R-R O m P
U=U:5)=—5 A+p(1 A+p+6)

and the conclusions remain unchanged. The activist enters despite financial losses if 115,

i.e., w8, is sufficiently large.
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