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Abstract

A purpose-driven stakeholder can leave a harmful firm for a cleaner one (exit) or stay
and pay for mitigation (engagement), depending on what the market offers. We model
these outside options with a matching model, where a rise in purpose reallocates stake-
holders. Multiple stakeholder groups and harm that scales with firm size are needed to
rationalize the coexistence of exit and engagement in the data. Engagement impacts a
firm directly; exit spills over across firms. Because exit registers as noncompliance, a
firm-level difference-in-differences understates the per-stakeholder mitigation effect of a
rise in purpose; a compliance-adjusted LATE recovers it despite spillovers.
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1 Introduction

When purpose-driven stakeholders press firms to reduce social harm, two different responses
appear in the data. Some ezit: banks divest from fossil-fuel borrowers, investors screen out
offenders, employees leave. Others engage: they remain and subsidize firm mitigation. What
determines which stakeholders do which—and why do both occur at once, in the same market,
in response to the same rise in purpose? Intuitively, the choice between staying to reform a
firm and leaving for a better-aligned one depends on what the rest of the market offers[f| That
outside option, however, is not exogenously given. It ought to be determined in equilibrium,
set by how heterogeneous stakeholders sort across heterogeneous firms.

To make this precise, we develop a multi-sided matching model in which firms assemble
teams from several stakeholder groups—workers, banks, suppliers—who differ in both produc-
tivity and purpose. Purpose-driven stakeholders derive disutility from the harm their firm
generates| so firms mitigate harm to attract and retain them. Each stakeholder’s response
is governed by an outside option that the matching market sets, and a shift in preferences
moves those outside options all at once. The exit-versus-engagement margin therefore cannot
be located firm by firm; it must be solved for in general equilibrium, in the market that prices
stakeholders’ alternatives. In our model, exit and engagement are not competing responses but
two outcomes of a single sorting equilibrium.

Two features of this environment govern whether a rise in purpose produces exit, engage-
ment, or both. The first is whether harm scales with firm size: when it does not, purpose
operates through engagement alone. The second is whether there are multiple groups of stake-
holders: with a single group, a preference shock simply re-ranks the affected stakeholders
downward and all of them exit; a second group is what lets a firm retain a newly purpose-
driven stakeholder at unchanged size. Remove either feature and the model collapses to a
corner—engagement only, or exit only. The multi-sided matching structure is thus the minimal
environment in which exit and engagement coexist.

Consider first the benchmark in which harm is independent of firm size. Sorting on pro-
ductivity and sorting on purpose then separate: stakeholders and firms match on productivity,
and, holding productivity fixed, a firm is indifferent between a profit-driven and a purpose-
driven stakeholder, since the cost of mitigation does not depend on output. A rise in the share
of purpose-driven stakeholders thus leaves the matching intact—affected stakeholders remain

with firms of the same size while compensating differentials adjust—so impact operates entirely

!The choice echoes the classic tension between exit and voice (Hirschman [1970).

2We model purpose as disutility over firm-level harm, encompassing both warm-glow and non-consequentialist
moral motives. This is the workhorse assumption in the literature on prosocial behavior (Andreoni 1990,
Bénabou and Tirole 2006, Besley and Ghatak 2005) and has strong empirical support (Hong and Kacperczyk
2009, Riedl and Smeets |2017, Bonnefon et al. [2025).



through engagement, with no spillovers across groups.

The general case, where harm scales with production—as it does for pollution and many
other social harms—is different. Firms are no longer indifferent between stakeholder types:
because output generates harm, productivity is worth less inside a team with purpose-driven
members, where additional output must be offset by costly mitigation. Sorting on productiv-
ity and on purpose become interdependent, and the matching problem becomes substantially
harder to characterize.

Importantly, the engagement region exists only because stakeholders come in multiple
groups. With a single group, a rise in purpose lowers every affected stakeholder’s effective
productivity by the same amount, so all of them re-rank downward and rematch with smaller
firms: the response is exit, with no engagement anywhere. It is the second group that supplies
the margin—the mixed teams—through which a firm retains a newly purpose-driven stake-
holder. The multi-stakeholder structure is therefore the source of engagement itself.

We thus provide a sequential algorithm that constructs the equilibrium for an arbitrary
number of stakeholder groups, reducing the multi-sided problem to a nested sequence of bilateral
matches. The equilibrium sorts stakeholders on both productivity and purpose. Above a
productivity threshold, large firms outbid one another for profit-driven stakeholders to avoid the
mitigation their output would require, so high-productivity teams separate cleanly into “clean”
firms staffed by purpose-driven stakeholders and “dirty” firms staffed by profit-driven ones.
Below the threshold, full separation is infeasible, and some firms adopt moderate mitigation
to attract productive purpose-driven stakeholders, forming “mixed” teams. These regions are
what set outside options: at the top, a purpose-driven stakeholder’s alternative is another
already-clean firm, so persuading her own firm to mitigate is expensive; in the mixed region, a
firm can absorb her at unchanged size, so it is cheap.

These outside options determine the response to a rise in purpose. For high-productivity
stakeholders, inducing a large firm to mitigate would require prohibitive transfers, so they exit,
reallocating toward smaller, purpose-aligned firms. For lower-productivity stakeholders, whose
firms are nearly indifferent across purpose types, the relationship is stable, so they engage—
remaining in place and sharing the cost of additional mitigation. Exit occurs at the top of the
productivity distribution, engagement at the bottom.

Exit and engagement have the same per-firm impact on harm but land on different firms:
engagement lowers harm at the stakeholder’s own firm, while exit lowers it elsewhere, as dis-
placed stakeholders reallocate and induce mitigation at smaller firms — that is, the impact
trickles down the productivity ladder. When harm scales with size, spillovers run not only

down the productivity ladder but across stakeholder groups.rf] A rise in purpose-driven banks,

3Such reallocation spillovers echo those studied elsewhere in economics—agglomeration (Ellison and Glaeser
1997), firm entry (Greenstone, Hornbeck, and Moretti|2010), production networks (Acemoglu, Akcigit, and Kerr



for instance, raises the welfare of purpose-driven workers, who can now match with more pro-
ductive purpose-driven banks, while profit-driven banks earn rents as productive firms bid for
them. Such cross-group spillovers are absent under independence and are the second reason
multiple stakeholder types must be modeled together.

This has a direct consequence for measurement. A firm-level difference-in-differences design
to capture the per-stakeholder mitigation effect of a rise in purpose registers engagement but
not exit, so it is unbiased when stakeholders engage, understates impact when they exit, and
understates in proportion to the exit share when both occur. Exit is noncompliance in the
language of the literature on local average treatment effects (LATE; Imbens and Angrist 1994}
Angrist, Imbens, and Rubin [1996). We show that the per-stakeholder mitigation effect is
recovered as a LATE whose first stage is the take-up of a purpose-driven member—an estimator
robust to the reallocation spillover, unlike the interference that ordinarily contaminates such
estimands (Chaisemartin and D’Haultfeeuille [2018), precisely because here a spillover is the
treatment relocating, entering first stage and outcome alike.

We validate our measurement implications using a calibrated model of the wave of bank
decarbonization commitments following the 2015 Paris Agreement. Empirical work has found a
null impact using a difference-in-differences design (Kacperczyk and Peydré 2022). Simulations
confirm that LATE recovers the true effect across most of the firm-size distribution, failing only

in the large-firm tail where exit relocates impact entirely off the treated set.

Related literature. The literatures closest to ours study stakeholder responses to social
harm one group at a time, and so treat exit and engagement as alternatives—modeling one
margin, or asking which of the two is more effective—mnever as outcomes that coexist. Modeling
multiple groups together is what makes them coexist, and that coexistence is what turns a
standing puzzle in the empirical divestment literature into a measurement result.

Socially responsible finance. This literature models a single stakeholder group, shareholders,
whose only lever is exit: by divesting, purpose-driven investors raise a harmful firm’s cost of
capital. Its central question is how far arbitrageurs limit this effect by buying the very stocks
that purpose-driven investors exit, absorbing the price pressure that divestment is meant to
create (Berk and Binsbergen [2025, Heinkel, Kraus, and Zechner 2001, Hong, Wang, and Yang
2021}, Pastor, Stambaugh, and Taylor 2021, Pedersen, Fitzgibbons, and Pomorski 2021, Hong
and Kacperczyk 2009). Because there is only one group, there is no counterparty a firm can
retain by mitigating, so engagement never arises as a distinct equilibrium margin. These models
describe divestment but are silent on why, in the same market and facing the same harm, many

stakeholders instead stay and pay for change.

2016), and macro-financial shocks (Huber [2023)—though here they operate through purpose-driven sorting in
stakeholder—firm matching.



Exit versus engagement. A second, primarily normative literature adds engagement, ar-
guing that exit, on its own, is an inferior or even counterproductive tool. Broccardo, Hart,
Zingales, et al. 2022 show that voice dominates exit once shareholders are consequentialist and
voting is cheap; Edmans, Levit, and Schneemeier 2022| show that blanket divestment can back-
fire, because it removes a firm’s incentive to improve, so that holding and rewarding improvers
dominates outright exit; Green and Roth 2025 argue that simply excluding brown firms and
tilting toward green ones need not create impact, and can forgo the opportunities where capital
matters most; and Oehmke and Opp 2023 show that impact-oriented capital can steer firms
toward clean production even where commercial capital is abundant, because firm-level financ-
ing frictions let responsible capital fund a scale increase that profit-seeking investors will not.
Common to all four is a single stakeholder group: each studies one lever, or ranks one against
the other, but none has exit and engagement arise together in a single equilibrium. So none
confronts the question that coexistence forces: how to measure the impact of a rise in purpose
when some stakeholders exit and others engage at once.

Coexistence and the measurement of impact. Our contribution is positive rather than nor-
mative: it asks not which lever is better but what a rise in purpose does, and how to measure
it. Answering that question inverts the received conclusion—exit is not ineffective but mismea-
sured, since its impact reallocates to other firms and registers as noncompliance at the firm left
behind. This reconciles the null and mixed findings that firm-level designs report for divestment
and stakeholder pressure (Kacperczyk and Peydré 2022, Duchin, Gao, and Xu 2022, Akey and
Appel 2019, Hartzmark and Shue [2022)), and, as we show in Section[6] the per-stakeholder effect
is then recovered as a compliance-adjusted local average treatment effect that the reallocation
spillover leaves intact.

Matching and sorting. Methodologically, our environment is a multi-sided matching model
with transferable utility and two-dimensional heterogeneity—stakeholders differ in both pro-
ductivity and purpose—and we use the optimal-transport equivalence between stable matching
and a planner’s problem (Galichon [2016)). Most models collapse multidimensional traits into
a single index (Sattinger 1979, Tervio 2008, Gabaix and Landier 2008) or, as in Boerma,
Tsyvinski, and Zimin 2025, obtain multi-sided sorting from a submodular technology in one
dimension; we instead retain a standard supermodular technology and let productivity and
purpose interact endogenously through firm-level mitigation, which is what makes sorting on
the two dimensions interdependent. Relative to bilateral multidimensional matching (Dupuy
and Galichon [2014} Lindenlaub 2017, Chiappori, McCann, and Pass 2016, Chiappori, Oreffice,
and Quintana-Domeque 2018), our methodological contribution is a tractable sequential algo-
rithm that reduces the multi-sided problem to a nested sequence of bilateral matches, letting

us trace how a purpose shock propagates across groups.



2 Model

2.1 Environment

Production and harm. There are N types of stakeholders and one firm, indexed by ¢ €
L ={1,2,...,N + 1}. Each stakeholder type ¢ < N has skill z, € X,, while the firm has
productivity xnxi1 € Xyi1. All types have unit mass, with smoothly distributed skills on
compact supports.

Output depends multiplicatively on all agents’ characteristics:

N+1

y(x) = H Ze,
=1

where x = (x1,...,2n41). As discussed in Tervio (2008), the linear assumption on the ar-
guments does not preclude different stakeholders having different skills contributing to their
ability to affect output/[]

Relationship between production and harm. The relationship between harm and pro-

duction is denoted by
gb(y) - ¢0 + oy,

where ¢ > 0. When o = 0, harm does not increase with production. When o > 0, more
production generates more environmental or social harm. For example, when harm takes the

form of emissions, o thus represents the emission rate of the firm per unit of production.

Stakeholder preferences. FEach stakeholder matches to exactly one firm, capturing the
notion of a bilateral relationship (e.g. a bank lending to one firm, or a worker employed at
one firm). Stakeholders’ utilities differ in whether they are purpose-driven. Purpose-driven
stakeholders are modeled as having disutility over the harm, denoted by e, generated by the
firm with which they have a relationship.

This warm-glow preference creates incentives for the stakeholder’s matched firm to miti-
gateE] Let 6, € {0,1} denote type, and the utility is given by

u(p, e | 0r) =p—0Onb(e), (1)

where p is the transfer received, e is harm created by the hiring firm, and disutility () is

4Specifically, one could interpret x, = by(#,), which represents the effective ability of some underlying skill
Ty, where by is an increasing transformation of the scale of measurement for a factor quality. For example, a
Cobb-Douglas production function xoi?:ﬁ(lfa) can be nested as z; = & and xy = &5~
Given the preferences are on firm harm within the team, the matching problem is not subject to externalities.



increasing and convex in harm, ¢’(e) > 0 and ¢”(e) > 0. That is, profit-driven stakeholders
(fy = 0) care only about compensation. purpose-driven stakeholders (6, = 1) also dislike the
harm produced by their firm. Thus stakeholder types are a; = (x4, 0;), distributed with measure
e on Xy x {0,1}. The share of purpose-driven stakeholders of type ¢ is denoted by A,.

Firms themselves are profit-maximizing and do not have non-profit-driven preferences, i.e.
ani1 = (Tn11,0) and Ay = 0. That is, firms are special in the sense that their characteristics
are always one-dimensional (Ay;1 = O)E] Throughout, skills and purpose-driven preferences are
assumed to be independently and identically distributed. We use this assumption to highlight
that, if there is any correlation between productivity and mitigation, it will arise endogenously

through the equilibrium matching.

Remark on disutility over harm. We have specified stakeholder disutility over the level of
harm. An alternative formulation would have stakeholders experience disutility over the rate
of harm—for instance, emissions per unit of output. In that case, one would replace ¥ (e) with
¥ (e/y), and the relevant condition for our results would be whether the harm rate is correlated
with productivity. Our main results go through under either specification: what matters is
that the dimension of harm stakeholders care about varies systematically with firm size. We

adopt the level specification for tractability.

Assumption 1. Skill and purpose are independently distributed. Conditional on skill x,, a

stakeholder of type € is purpose-driven with probability \,.

Lastly, we label stakeholder types such that Ay > Ay > --- > Ay. That is, types are ordered

by the prevalence of purpose-driven stakeholders.

Mitigation. While firms produce harm, they can reduce harm by m > 0 at linear cost cm.
Hence, the harm generated by a firm in our model is given by ¢(y) —m, which depends on two
endogenous objects: his productivity (which depends on which stakeholders he employed) and
his abatement policy.

Given any match, let a = (ay,...,ay41) represent the characteristic of all agents within the
team, and A(a) represent the total surplus of the team. Since we have transferrable utilities,

the mitigation within any match must be chosen to maximize the total surplus, which yields

A(a) = max y(x) — em —n(a)(o(y(x)) —m), (2)

m>0

6We use this assumption to highlight that firms only mitigate when matching with purpose-driven stake-
holders, and it must be profitable for them to do so. Our setup can easily be extended to allow firms to also
care about harm.
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Figure 1: Extended schematic: banks and workers (left), suppliers and community (right) match with
a firm, which determines the purpose index, mitigation, and resulting output and harm.

where n(a) = Zé\gl 0, denotes the stakeholder-purpose index of the team, i.e. the number of

purpose-driven members within the team.

Stakeholder payoffs. For any stakeholder ay, let the utility be

Ug((lg) = max A({ag/}g/eL\{g}, CLg) - Z U((Ig/). (3)
{ap ey verie

That is, the payoff to stakeholder a, is the team surplus minus the equilibrium utilities of all
other members. The firm’s problem is a special case of (3|) with £ = N +1. Figure summarizes

the flow of our model.



Competitive equilibrium. A competitive equilibrium consists of: (1) an allocation function
~ that represents the matching between firm and all types of stakeholders, which is defined as
a probability measure on the set of (X, x {0,1})V*1, (2) a mitigation policy m*(a) for each
team, and (3) equilibrium utilities {Uy(a,)} for all types V¢ € L. These must satisfy:

e (Optimal mitigation) The mitigation policy m*(a) solves Equation ({2).

e (Stable match) No matched agent can increase their utilities by forming a new team: for
any a = (ay, as...an+1), 2eerUr(ag) > A(a), where an equality obtains on the support of

Y.

e (Market clearing) The marginal of v should equal the marginal distribution of F,.

Matching is stable if no coalition can profitably deviate to form a new team. Accordingly,
for any assignment a’ outside the support of v, the joint surplus generated by such a deviation,
A(a’), must be weakly lower than the sum of the members’ equilibrium utilities. Following the
matching literature with transferable utility, any stable outcome solves the planner’s problem
(see Boerma, Tsyvinski, and Zimin 2025). Therefore, the equilibrium maximizes aggregate
surplus. Finally, given equilibrium utilities and the mitigation policy, transfers are uniquely

pinned down for each stakeholder by Equation

Remark on efficiency. Our setting does not explicitly feature externalities, since stake-
holders suffer disutility over the harm generated by their matched firm. However, one could
further assume that stakeholders also suffer disutility from aggregate emissions. This extension
would not affect the equilibrium allocation, as stakeholders are infinitesimal and take aggregate

emissions as given. However, it would generally imply that the equilibrium is no longer efficient.

2.2 General Properties

Observe that a team can be characterized by two sufficient statistics: its productivity and
its stakeholder-purpose index. Specifically, from Equation [2| the surplus of any team can be
written as A(a) = 2 ( AR DA Qg) ,where

Qy,n) = max {y — om —n(6(y) = m)}. (4)

m

We impose the following assumptions to guarantee that mitigation is interior whenever
n > 1, and that production is always valuable despite mitigation costs. Let ¢, = y(x) denote

the lowest production, which is composed of the lowest skill of type ¢,denoted by ;.



Assumption 2. (i) (Interior mitigation) V' (¢(Ymin)) > c. (i) (Production valuable) 1 — co >
0Vy and QYmin, N) > 0.

The first condition represents that, at the lowest productivity (and thus lowest possible
harm), it is nevertheless optimal to have positive mitigation as long as there is one purpose-

driven stakeholder. The second condition guarantees that ,(y,n) > 0, as for any n > 1,

Qy(y,n) =1 —n(d(y) —m*(y,n))¢'(y) = 1 — co, (5)

where we use the fact the optimal mitigation m*(y, n) must satisfy the FOC condition, ny'(¢(y)—
m*(y,n)) = c. Hence, taking into account the additional abatement cost generated by the pro-

duction, production is always valuable.

Sorting on purpose. Observe that adding a purpose-driven stakeholder is costly (©,(y,n) <
0), but the marginal cost is decreasing (£2(y,n) is strictly convex in n). This is because miti-
gation is non-rival and has an economic scale.

This implies clustering: purpose-driven agents prefer to join each other. Let n* ,(x¢, §) be the

index of the matching team of stakeholder (x4, #), which consists of other types of stakeholders.

Lemma 1. (Concentration of purpose-driven stakeholders) Consider two stakeholders of type

0 with the same ability (x, = x,), then
n* (2, 1) > n* (2, 0).

That is, conditional on the skill, purpose-driven stakeholders must join a team with a higher
purpose-index than the equivalent profit-driven stakeholders. Otherwise, one can switch these
two agents, which results in a more extreme distribution of n but does not affect the output in

each team, and such a deviation generates higher payoff as Q(y,n) is convex in n.

Productivity—purpose interdependence. Next we study how productivity and purpose
interact. Output always raises surplus (€2,(y,n) > 0), but the marginal value of productivity

can depend on the team’s purpose index. Specifically, from Equation [}, for any n > 1,
Qy(y7n) =1l-co Z Qy(y>0) = 17

where the equality holds only when o = 0. Intuitively, as long as higher output creates more
harm (¢ > 0), productivity becomes less valuable to teams with purpose-driven members than
to purely profit-driven teams.

Let (y_¢,n_¢) denote the productivity and purpose-driven index of the team that excludes

agent of type ¢, and V' (y_s,n_y) represent the total utility accruing to all members in the team.

9



The matching between the team (y_y,n_,) and the stakeholder (zy,6,) can thus be rewritten

as

U(xe,0)) = max  Q(xpy_g, ng+00) — V(y_s,n_y), (6)

(Y—e:n—¢)

As standard, all else equal, a more productive stakeholder always generates higher team
surplus and thus must obtain a higher market utility (i.e., U(xy,#) increases in ;). Under the
market competition, it is thus the team that is most willing to pay for higher skill will end up
hiring a higher skilled stakeholder. Specifically, the marginal contribution of a more productive

profit-driven stakeholder (z,0) to the team (y_,,n_,) is given by

g g = £ e )
Y—r n—y=Vu.

First of all, due to the standard complementary in production, fixing n_,, a more productiv-
ity team y_, must value a high skilled worker more. Moreover, note that for any o > 0, fixing
the productivity y_,, a profit-driven stakeholder’s skill is relatively more valuable to a purely
profit-driven team (n_, = 0) than to the team that consists of purpose-driven stakeholders.
This is because a higher productivity also means more abatement to the team with n_, > 1.

The joint effect of productivity and purpose composition on the marginal return to profit-

driven skill can thus be summarized by the index z(y_,, n,) below,

(1—co)y_y ny>1
2(Y—e,n—r) = (8)

Y-t n_,=0.
The z-index captures the effective productivity of a team from the perspective of a profit-
driven stakeholder: it equals the team’s raw productivity when the team is entirely profit-driven,
but is discounted by the factor (1 — co) when the team contains purpose-driven members,

reflecting the additional mitigation cost that higher output entails.

Lemma 2. (Positive assortative matching) (i) Among profit-driven stakeholders (6, = 0),
higher skill xy implies matching with a team with a higher effective productivity (z-index). (ii)
Among purpose-driven stakeholders (0, = 1), higher skill x, implies matching with a team with

higher productivity y_g.

By monotone comparative statics, a higher-skill profit-driven stakeholders must be matched
with the team with z-index (i.e., with higher willingness to pay for profit-driven stakeholder’s
skill), which thus explains result (i).

On the other hand, for a purpose-driven stakeholder (x;,1), productivity is always dis-

10



counted regardless of purpose-driven index of the team n_,, as

%Q(y_gw, noy+1)=(1—co)y_. 9)
As a result, a team’s willingness to pay for purpose-driven stakeholder’s skill can be reduced to
the ranking of their productivity y_,. Thus, higher-skill purpose-driven stakeholders therefore
must match with more productive teams.

Lemma above thus suggests that, for any o > 0, the more productive teams will not necessar-
ily match with more productive stakeholders. Intuitively, since teams without purpose-driven
members value profit-driven stakeholders relatively more, as they can avoid mitigation, equilib-
rium matching generally distorts productivity. Hence, equilibrium sorting must jointly account

for productivity and purpose.

3 Two Benchmarks

We isolate the two structural forces behind exit and engagement by shutting each down in
turn. The first benchmark removes the harm-size correlation (o = 0); the second removes
multiplicity (only a single stakeholder group with purpose-driven preference). Each collapses
the exit—-engagement margin to a single response, and together they motivate the general model
of Section [4] in which both can arise.

3.1 Independence Benchmark: Engagement Only

We begin with independence. When o = 0, the model delivers two sharp results: purpose
shocks operate exclusively through engagement, and there are no spillovers across stakeholder

groups.

Sorting and Compensating Differentials under Independence When o = 0, surplus
becomes separable in y and n, so sorting on ability and sorting on purpose can be solved
independently. From Equation (), the reason is that the marginal value of productivity does
not depend on the team’s purpose-driven index, since €, (y,n) = 1¥n > 0 when o = 0. There is
therefore positive assortative sorting on x, for all £. More productive stakeholders are matched
with one another, and consequently, with more productive firms. Hence, the productivity of a
team with ranking i is thus given by y[i] = [[0_t" [i].

Given productivity, how then are the distribution of the index n and compensation deter-
mined? For expository purposes, let us first consider the case of N = 2. Figure [2| illustrates

the simple case in which firms form relationships with two stakeholder types (N = 2, with

11



Figure 2: Distribution of purpose-driven index across y, where A\, > A

S 33
1
DO — O

v

¢ € {w,b}), interpreted as workers and banks, and where A\, > \,. Because purpose-driven
banks are relatively scarce, all such banks can be matched with purpose-driven workers (accord-
ing to Lemma [I). Hence, the measure of firms with exactly two purpose-driven stakeholders,
n = 2, is given by \,. By market clearing, some purpose-driven workers must then be matched
with profit-driven banks, thereby forming firms with n = 1. The measure of firms with exactly
one purpose-driven stakeholder is therefore A, — A\,. The remaining firms are purely brown,
with measure 1 — \,,.

Compensating differentials (due to equilibrium variation in mitigation across firms) are
pinned down by the following indifference conditions. First, a firm must be indifferent between
hiring a n = 0 team (profit-driven worker and bank) and hiring a n = 1 team (purpose-driven
worker and profit-driven bank since \,, > ;). Hence, the difference in compensation between
profit-driven versus purpose-driven workers must reflect the difference in the firm’s mitigation

cost:
pw<ajw70) _pw(fpw’l | 1) - C(&S< - gik)?

where £* represents the equilibrium level of emissions.

Second, the difference in compensation between profit-driven and purpose-driven banks is
pinned down by the condition that a firm is indifferent between hiring a (n = 1) team (purpose-
driven worker and profit-driven bank) and hiring a (n = 2) team (purpose-driven worker and

bank). This yields

Po(wp,0) = po(e, 1| 2) = (6] — &) — [0(&) — ©(&)]-

The first term represents the reduction in mitigation cost. The second term captures the fact
that the firm must also pay more to its purpose-driven worker when harm is higher, because

that worker’s disutility rises.

12



These results generalize immediately to any NV, where types are ranked based on ).
Proposition 1. When o = 0:

1. (Sorting on productivity) Two stakeholders with the same productivity but different pref-
erences work for teams with the same productivity, and more productive stakeholders work

for more productive teams;

2. (Sorting on preferences) For any given y, the measure of firms with stakeholder-purpose

index € 1s \g — Apy1, while the measure of purely profit-driven firms is 1 — Ay

3. (Compensating differentials) The higher compensation for profit-driven compared to purpose-

driven stakeholders is due to the savings in the cost of mitigation:

Ag(we) = pel,0) = pe(z, 1| ) = (§_1 — &) — (= 1) [0(&) —¥(&)] V=1,

where £ = ¢p.

Note that the compensating differential again has two terms. The first term captures the
firm’s benefit from a lower mitigation cost. At the same time, greater harm imposes additional
disutility on existing purpose-driven stakeholders and therefore requires higher compensation
to those stakeholders.

Engagement Only We now consider the effect of a change in A\, an increase in the measure
of purpose-driven stakeholders of type £. Our goal is to determine whether the effect oper-
ates through engagement or through exit. Formally, we say that a stakeholder engages if his
equilibrium team, summarized by z*(z, @), remains unchanged, and ezits if it changes. |Z|
Because sorting on productivity is independent of preferences or purpose, any change in
A affects only the distribution of the purpose-driven index n, holding fixed productivity. For
example, consider again the N = 2 case of banks and workers with A, > \,. Increasing the
measure of purpose-driven banks, \,, by 0 raises the measure of firms with two purpose-driven
stakeholders by ¢, and lowers the measure of firms with one purpose-driven stakeholder by
the same amount. In this sense, when banks become purpose-driven, they simply induce their
firms to adopt more mitigation. These treated banks therefore effectively subsidize their firms
by giving up their premium, since the difference in their compensation is exactly py(zp,0) —
po(xp, 1|12). Intuitively, equilibrium prices ensure that firms are indifferent between profit-driven

and purpose-driven stakeholders. When a stakeholder becomes purpose-driven, the firm is

"Conditional on z*(w¢,6), agents may be indifferent across purpose-driven indices n, so such variation is
payofl-irrelevant. For this reason, we define engagement as the case in which z*(z,,0) remains unchanged.
Equivalently, one may interpret the preference shock as operating at the marginal firm, namely the firm with
index n = £ — 1, since the aggregate effect must occur there.
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therefore willing to engage and saves the premium it had previously been paying for profit-
driven stakeholders. Therefore, treated stakeholders will not exit.

Corollary [1] generalizes this intuition to any V.

Corollary 1. (Impact Via Engagement Only) Suppose the share of purpose-driven type-C stake-
holders increases by a small amount 6, > 0, with A\g+ 9, < Ay_1. When o =0, all treated stake-
holders work for firms of the same size as before the shock, compensating differentials adjust,

and for any y, a measure o, of firms reduces harm by & | — &, > 0.

The intuition is straightforward: when harm is independent of firm size, a purpose-driven
stakeholder’s disutility does not depend on which firm she works for—only on whether her firm
mitigates. There is no incentive to leave a large firm for a smaller, cleaner one: the stakeholder

can induce mitigation wherever she is. Engagement weakly dominates exit.

No Spillover Effect on Stakeholders’ Utilities We now analyze how such shocks affect
stakeholders’ utilities. According to Equation (@, the return to skill z, is determined by the

stakeholder’s equilibrium team, z*(z,,#). By the envelope theorem, we have

aUg(l‘g, 9)

3@ =z (Z’g,e), (10)

where z*(z4,0) denotes the stakeholder’s equilibrium matching team. Hence, the utility of

stakeholder (xy,0) is given by

Usl(zs,0) = / " (50, 0) dite + Unlzy, ). (11)
z

Note that, for any ¢, the least valuable stakeholder is the least productive purpose-driven
stakeholder. This stakeholder must therefore obtain his outside option, which we normalize to
zero. Hence, Uy(z,,1) = 0. In contrast, the least productive pecuniary stakeholder earns an

additional premium due to compensating differentials.
Therefore, given the matching outcome z*(zy,#), equilibrium utilities for all stakeholders
are uniquely pinned down. It follows immediately that if such shocks do not affect the matching

outcome, then stakeholders’ utilities remain unchanged.

Corollary 2. (No Reallocation and No Spillover) A preference or purpose shock of size 6, does
not affect the equilibrium allocation or the utilities of any agents. That is, z*(xe,0) and Uy (x,0)
remain unchanged for all ¢', x, and 0. Conditional on skills, the utility gain of a profit-driven

relative to a purpose-driven stakeholder remains the same, which is given by

Up(w,0) — U(xe, 1) = Ap +9(&7), (12)

14



and decreases in £.

In this sense, the payoffs of different stakeholder types are isolated: an increase in the
prevalence of purpose-driven preferences among type-£ stakeholders does not affect the utilities
of other agents. This no-spillover result has a direct empirical interpretation: a commitment
by banks to become purpose-driven does not affect the welfare of workers at those same firms,
or at any other firm. The commitment is absorbed locally through compensating differentials
without propagating across stakeholder types or across firms.

Note that while utilities remain the same, the payment to existing purpose-driven stakehold-
ers would decrease if the firm were to reduce the harm so that the purpose-driven stakeholder
remains indifferent. Thus, the compensation of a purpose-driven stakeholder of type £ in a firm
with index n > ¢ is

pe(z, 1| n) =Ulz,1) + (&) Vn >4, (13)

where &' denotes equilibrium harm under optimal mitigation, characterized by ni/'(§) = ¢,

which is strictly decreasing in n.

3.2 The Single-Group Benchmark: Exit Only

The reason for the engagement-only result above is that preference shocks do not affect a
stakeholder’s productivity ranking; hence, there is no reallocation. We now consider the other
extreme case, where the effective productivity ranking of a treated stakeholder (i.e., a pecuniary
stakeholder who becomes purpose-driven) must decrease. As a result, these treated stakeholders

must reallocate (i.e., exit).

PAM using the z-index. This can be seen in the simple case when there is only one group
of stakeholders that has purpose-driven preferences (i.e., A; > 0 and Ay = 0 V¢’ # 1). That is,
consider again the case of N = 2, where both banks and firms are purely pecuniary, while only
some workers have purpose-driven preferences. The sorting in this special case can be solved in
the following way. First, re-rank workers based on their own z-index, where z,, = (1 — co) x,,
if , = 1 and 2, = x,, otherwise. Then, there is positive assortative matching between the
worker’s z-index z,, the bank’s size, and the firm’s size. This is because the other groups of
stakeholders (banks and firms) are purely profit-driven and all value workers based on their
effective productivity; hence the larger banks and firms must hire the workers with a higher

z-index.

Exit only, affecting all stakeholders’ utilities. When a pecuniary worker z,, becomes
purpose-driven, his z-index must decrease from z,, to (1 — co)x,. As a result of PAM, a

treated worker must now move to a smaller firm, which is also matched with a smaller bank.
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Since such a shock changes the distribution of z,, all stakeholders’ matching partners z*(zy, 0)
change through this channel, which in turn affects U,(x,, 0). Specifically, since an increase in A,
results in a worse distribution of z,, all banks and firms will hire workers with lower z,, and
thus their profits must decline, according to Equation . On the other hand, the untreated
pecuniary workers become more scarce, and thus their z,,-ranking improves; they move to larger

firms and banks, enjoying higher utilities.

Proposition 2 (Single-Group Benchmark: Exit Only). In the environment with o > 0 and
only one group of purpose-driven stakeholders (\y > 0 and Ay = 0 Y0 # 1), every treated
stakeholder exits their original firm and moves to a smaller firm when there is an increase

in A\1. An increase in in Ay also results in lower profits for all other groups of stakeholders.

3.3 On the Coexistence of Exit and Engagement

Together with the independence benchmark of Section [3] this delineates the two structural forces
behind the exit—-engagement nexus. When o = 0, preference shocks do not affect ranking, and
thus the matching remains stable, and impact operates through engagement alone (Corollary.
When o > 0 and there is only a single group of purpose-driven stakeholders, their preference
shock must change the ranking of their original team, which therefore results in exit.

These two benchmarks highlight that the coexistence of exit and engagement requires both
that harm scale with size and that there be multiple groups of purpose-driven stakeholders. In
such a general environment, whether the ranking of the team changes depends on who else is in
the team, which is an endogenous object. Specifically, according to Equation , if a treated
stakeholder’s original team members already consist of other purpose-driven stakeholders, then
the preference shock need not change the ranking of the team; hence, both exit and engagement
are possible. We characterize that general case next, and establish that exit (engagement) arises
at the top (bottom) of the distribution.

4 General Characterization

We now consider the general setting where environmental or social harm scales with production,
i.e. ¢ > 0. Intuitively, larger firms now have stronger incentives to avoid mitigation and are
willing to match with less productive profit-driven stakeholders to do so. Hence, unlike the
independence benchmark of Section 3, the most productive firms will compete for relatively less
productive profit-driven stakeholders. Sorting on the dimensions of productivity and purpose
are no longer independent. For this reason, the multi-dimensional matching problem is much

more complex.
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We first analyze a simple environment, where firms form relationships with two types of

stakeholders. We then extend the construction to general N via a sequential algorithm.

4.1 Illustrative example with N = 2

To fix ideas, consider again that firms form relationships with two types of stakeholders (say
workers and banks), with purpose-driven probability A, and A.

We first focus on the matching between workers and banks. Since firms are all profit-
driven, the match between the firm and the team consisting of workers and banks can then be
characterized by PAM on the firm’s productivity zy,; and the team’s z-index. Thus, workers
and banks understand that if their team has a higher z-index, they will be able to match with

a larger firm.

Balanced supply: full segmentation. When the shares of purpose-driven workers and
banks are identical, A\, = Ay, equilibrium matching between workers and banks is again very
simple, as it must be fully segmented. Because of clustering (Lemmall]), purpose-driven workers
match exclusively with purpose-driven banks, and profit-driven workers match exclusively with
profit-driven banks. Within the purpose-driven or profit-driven segment, matching is positive

assortative in skills by Lemma [2]

Lemma 3. (Balanced Supply) When A\, = N, equilibrium matching is fully segmented, with
positive assortative matching within each segment. Moreover, there will be a positive sorting

between firms and the z-index of the team.

We can visualize the equilibrium matching outcomes in Figure Consider two banks of
the same talent 2, — one profit-driven (x;,0) and one purpose-driven (z3, 1). The profit-driven
bank’s matching worker is given by the dashed brown line, while the purpose-driven bank’s is
given by the dashed green line. They both match with a worker of the same quality z,, but the
profit-driven bank matches with the worker with a higher z-index, which in this case is just x,,
while the purpose-driven bank matches with a worker with a z-index of (1 — co)x,, (following
Equation . The positive slope of the two lines reflects positive assortative matching of bank

and worker quality.

Unbalanced supply: segmentation at the top, mixing at the bottom. When )\, # \,
full segmentation is no longer feasible due to the need for market clearing. Suppose A, > Ay, so
that workers have relatively more purpose-driven stakeholders. Market clearing then requires
some purpose-driven workers to match with profit-driven banks. We show that such mixing

occurs only at the bottom but not at the top of the skill distribution.
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Lemma 4. (Full Separation At The Top) When A, > Xy, there exists a cutoff &y, such that, for
all xy, > &y, profit-driven (purpose-driven) banks match only with profit-driven (purpose-driven)

workers.

Relative to the balanced benchmark, profit-driven workers are scarce, so maintaining pure
profit-driven teams requires sacrificing productivity. At high skill levels, profit-driven banks
continue to prefer pure profit-driven matches, while at lower skill levels they optimally accept

purpose-driven workers, generating mixing.

Productivity loss versus mitigation cost. A profit-driven bank faces a fundamental trade-
off: it can match with a lower-skill profit-driven worker to avoid mitigation costs, or match with
a higher-skill purpose-driven worker and incur those costs. Figure[3|illustrates how this trade-off
resolves under unbalanced supply (A, > Ap).

The dashed lines represent the balanced supply benchmark (A, = A;). The solid lines
represent the imbalanced case. To understand the shift, consider two banks of identical skill
xp, one profit-driven (x;,0) and one purpose-driven (x,,1). Because the cost of mitigation is
proportional to total output, high-talent profit-driven banks have the strongest incentive to
avoid purpose-driven partners. Consequently, they aggressively out-bid other stakeholders for
the now-scarce pool of high-talent profit-driven workers.

However, because these profit-driven workers are scarce relative to the bank population,
these high-talent banks must “settle” for workers of lower skill than they would in a balanced
market. This is why the solid brown line lies below the dashed brown line—it represents a
downward displacement in the quality of profit-driven matches. Conversely, since there is a
surfeit of talented purpose-driven workers, the solid green line sits above the dashed green line,
as purpose-driven banks find it easier to secure top-tier talent.

For “middling” profit-driven banks (those below the cutoff Z;), the scarcity of profit-driven
workers becomes prohibitive. Having been out-competed for the remaining pool of reasonable
profit-driven talent, these banks find that the productivity loss of matching with an untalented
profit-driven worker exceeds the cost of mitigation. At this threshold, they are willing to match
with high-talent purpose-driven workers. This transition is represented by the solid gray line
in the mixing region. Here, the productivity of the purpose-driven match is high enough that
the bank is willing to internalize the mitigation tax rather than match with the low-skill profit-
driven workers left at the bottom of the distribution. The profit-driven bank is indifferent
between profit-driven or purpose-driven workers now as long as these workers have the same

effective productivity z-index.

PAM between banks (r;,) and workers’ effective productivity (z,) in the mixing

region. In the mixing region, we show that matching can be constructed based on the positive
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Figure 3: Dashed lines represent balanced supply, where the z-index of purpose-driven matches is lower
due to the discount factor (1 — co). The solid lines represent unbalanced supply, where full separation
occurs the top. The dashed purpose-driven (profit-driven) line represents the z-index of the matching
workers under the balanced supply for purpose-driven (profit-driven) bank.

sorting between the effective productivity of workers z,, and banks ability x;

Because profit-driven banks rank potential workers according to their effective productivity,
we define a cumulative measure of ”effective supply” among workers. Let gl (y) and ¢°(y)
denote the probability density functions of the productivity distribution for teams with purpose-
driven members (n > 1) and purely profit-driven members (n = 0), respectively. We define

U, (z) as the total mass of worker teams whose effective productivity is less than or equal to z:

z/(1—co) z
W, (2) = / gL(3) dj + / 62(7) dj. (14)

In this expression, the first integral accounts for purpose-driven teams. Because their produc-
tivity is discounted by (1 — c¢o), a purpose-driven team must have a higher raw productivity
(g = z/(1 — co)) to provide the same effective z as a profit-driven team.

Market clearing then requires that the rank of a bank in their skill distribution Fj(xy)
matches the rank of their partner in the effective productivity distribution W, (z). Let ¢, (x3)
denote the matching function that assigns a stakeholder of skill x; to a team with a specific

z-index in the mixing region. The equilibrium matching is determined by:

Vo (m (1)) = Fo(), (15)

as illustrated by the solid gray line in Figure [3] This construction implies that two banks with
the same rank but different preferences (z3,0) and (zp, 1) will be matched with workers with

the same z-index of ¢, ().

Clustering within the mixing region. While banks with a given z;, are matched with

workers of the same z-index, according to Lemma [I] stakeholders with the same preference
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are matched with each other as much as they can. Specifically, conditional on x; and z, all
profit-driven workers with index z and n = 0, which are relatively scarce, will be matched with
profit-driven banks, forming a team index with n = 0. On the other hand, since profit-driven
banks are relatively abundant, some of them will then be matched with purpose-driven workers
with the same index z, forming teams with n = 1. Purpose-driven banks, which again are

relatively scarce, will all match with purpose-driven workers, yielding teams with n = 2.

Summary. High-skill stakeholders remain segmented by their purpose, as the cost of mixing
is prohibitive at the top of the productivity distribution. Mixing occurs at the bottom, where
productivity losses from matching with a less-skilled partner are small. This is the origin of the
trickle-down effect that we will analyze in Section |5} exit occurs at the top, engagement at the

bottom. Competition endogenously determines which stakeholders bear the cost of mitigation.

4.2 General case: sequential algorithm for N > 2

We now construct the equilibrium with N types of stakeholders via a recursive sequence of
bilateral matches. Types are ordered by the prevalence of purpose-driven stakeholders. Label

stakeholder types such that

where A\, denotes the share of purpose-driven stakeholders of type ¢. Type 1 is thus the most
purpose-driven, while later types are increasingly profit-driven. For instance, workers might be
A1, suppliers might be A9, while banks might be Ay, and so on.

While the multi-sided matching problem with N types is high-dimensional, the following

sequential algorithm simplifies it into a series of nested bilateral decisions.

1. Initial Match: Match type 1 and type 2 stakeholders using the bilateral results from
Section 3.2. This generates a distribution of teams with type 1 and 2 stakeholders with

productivity yo = x122 and a purpose-count ny € {0, 1, 2}.

2. Tteration: For each subsequent stage 7 > 3, the team formed at stage 7 — 1, is treated
as a single partner with characteristics (y,_1,n,—1) and is matched with stakeholders of
type T.

The matching construction follows the same patterns shown in Figure 2: full separation
holds at the top of the distribution, while mixing arises at the bottom. The x-axis now
represents the ability of type 7, z,, and the y-axis is the effective z-index of the team,
given by zr_1(yr—1,nr-1).

Let 2 (y,—1,n,_1) and 6*(y,_1,n,_1) denote the characteristics of the stakeholder of type

7 matched to a team (y,_1,n,_1). After matching with type 7, team characteristics then
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evolve according to
Yr = Yr—1- x:(yT—la n‘l‘—l)a Ny = MNr—1 + gi(yr—h nT—l)- (]-6)

After the matching at stage 7, the team now comprises types 1, ..., 7, with characteristics
(yr,n,). Let gl(y,) and ¢°(y,) denote the densities of teams with n, > 1 and n, = 0,

respectively.

3. Final Firm Allocation: The completed N-stakeholder teams, characterized by their
final effective productivity zy, are matched with firms (type N + 1) based on the firm’s

productivity xny.

Monotonicity of scarcity condition. Note that one key assumption for constructing PAM
based on x, (e.g. banks) and the effective productivity index of the team, z,_;, is that type
7 has relatively abundant profit-driven stakeholders and they are the ones mixing under our
construction. The measure of the profit-driven stakeholder conditional on x, is constant under

the i.i.d assumption, which is given by (1 — A;). On the other hand, the measure of the pure

profit-driven stakeholder conditional on z; is given by Pr(n, = 0|z;) = e +g%9(f/)(1_w)), which
is generally not constant. Hence, the following condition below is needed to ensure that the
measure of the profit-driven stakeholder of type 7 is higher than the measure of pure profit-

driven team everywhere under the mixing region.
Assumption 3. (1 — \;) > Pr(n,_1 = 0|z,_1) forVz,_1 < (1 —co)z.

Proposition 3. (Sequential Construction of Equilibrium) Suppose Assumption@ holds at every
stage T. Then the equilibrium matching outcome can be constructed sequentially as follows. At
each stage T, the matching between teams (y,_1,n.—1) and stakeholders (x.,0;) is characterized
by a cutoff x, such that:

1. Full separation at the top: profit-driven (purpose-driven) stakeholders above the cutoff

match exclusively with teams withn, =0 (n, > 1).

2. Mixing at the bottom: below the cutoff, matching is characterized by positive assortative
matching between stakeholder skill x, and the team z-index z, 1 = z(Y,—1,nr—1). Condi-
tional on (z,_1,x,), purpose-driven stakeholders are matched first with teams with higher

purpose-driven indices.

Team characteristics evolve according to .
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Evolution of purpose-driven teams. The sequential structure has two implications. First,
a purely profit-driven team (n, = 0) at period 7 remains profit-driven in all subsequent stages,
since later stakeholder types are weakly more profit-driven. As a result, the total mass of profit-
driven teams is (1 — A1), the mass of profit-driven type-1 stakeholders. Second, in later stages,
purpose-driven stakeholders are increasingly scarce. Consequently, only teams with higher
purpose-driven indices continue to match with purpose-driven stakeholders, so that purpose-

driven intensity becomes progressively concentrated among a shrinking subset of teams.

4.3 Rents

Under the independence benchmark of Section [3| a treated stakeholder can simply subsidize
their original firm so that the firm is willing to pay for additional mitigation costs. When
o > 0, differences in compensation between profit-driven and purpose-driven stakeholders are
no longer due solely to compensating differentials. An additional component emerges: scarce
profit-driven stakeholders at the top of productivity distribution earn rents because productive
firms compete aggressively to avoid mitigation. This avoidance rent drives a wedge beyond
compensating differentials and explains why treated stakeholders who are highly productive
cannot afford to engage—mno transfer is large enough to compensate the firm.

Specifically, for type 1 stakeholders (the scarcest profit-driven type), our equilibrium con-
struction implies that they remain in purely profit-driven teams and facilitate the avoidance
of mitigation costs. They therefore match with more productive firms and earn higher wages
relative to their purpose-driven counterparts. For type ¢ > 2 stakeholders, the picture is more
nuanced. In the separation region (z, > &), profit-driven stakeholders match with teams of
higher z-index than their purpose-driven counterparts and earn rents beyond compensating dif-
ferentials. In the mixing region (x, < Z,), profit-driven and purpose-driven stakeholders of the
same skill match with teams of the same z-index, so the premium reflects only compensating
differentials.

Proposition {4 formalizes this intuition.

Proposition 4. (Rent for Scarce Profit-Driven Stakeholders) Profit-driven stakeholders of type
1 and for Y€ > 2 earn rents (beyond compensating differentials), where z* (x4, 0) > 2*(z4,1), and
pe(2,0) — pe(z, 11€) > Ay(xy) for x; > Zy. In contrast, profit-driven stakeholders in the mizing
region earn no additional rent. That is, for V€ > 2, p(x,0) — pe(x, 1|€) = Ay(x) Y, < Zp.

5 Exit vs. Engagement in General Equilibrium

We now use the equilibrium characterization to study how an exogenous increase in the share

of purpose-driven stakeholders affects firm—stakeholder relationships and firm harm. Consider
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a shock that increases the measure of purpose-driven stakeholders of type ¢ (i.e., A;). Following
the shock, do affected stakeholders optimally remain with their current firms (engagement) or
reallocate to new firms (ezit)? And what happens to aggregate harm and mitigation?

In contrast to the independence benchmark of Section [3], we show that aggregate outcomes
now manifest very differently. First, both exit and engagement can arise. Second, even though
the preference shocks are i.i.d. across the productivity distribution, little direct impact or mit-
igation materializes at the top of that distribution. Instead, aggregate impact is concentrated
in the middle region of firm productivity, through equilibrium spillovers—a trickle-down ef-
fect. Lastly, an increase in the measure of type-¢ stakeholders now affects the utilities of other
stakeholders.

5.1 Prevalence of Exit versus Engagement

We now show that both exit and engagement can arise when the shock increases the measure
of stakeholders of type ¢ > 2.

Illustration: the N = 2 case. To illustrate the intuition, consider our N = 2 case with banks
(\p) and workers (\,,) from Section [1.1] In Figure [4 we show what happens to the equilibrium
matching outcomes when )\, increases by d—that is, the ¢ = 0 equilibrium versus the t = 1
equilibrium. The solid lines represent the ¢ = 0 equilibrium, as illustrated in Figure [3] The
dotted lines represent the ¢ = 1 equilibrium. More purpose-driven banks reduce competition
for profit-driven workers. Hence, the remaining profit-driven banks can now match with more
productive profit-driven workers, which is reflected in the dotted brown line lying above the solid
brown line. Similarly, purpose-driven banks are now matched with less productive purpose-
driven workers, which is reflected in the dotted green line lying below the solid green line.

As a result, the separation threshold falls (i.e., Z,1 < Zpp), so the separation region expands,
which can be interpreted as profit-driven banks becoming less willing to mix. This means that
treated banks below the new cutoff #;; remain with their previous matches—that is, they
engage. For treated banks above this new cutoff, there is in general reallocation, i.e. exit.

We now show that this illustration holds for general N.

Proposition 5. (Ezit vs. Engagement) Suppose ¢ > 2 and the share of purpose-driven type-¢
stakeholders increases by a small amount 6, > 0, with 6; < X\j_1 — \p. Then there exists a cutoff
firm size such that: (i) treated stakeholders at firms above the cutoff exit to smaller firms with
higher stakeholder-purpose indices; (ii) treated stakeholders below the cutoff engage the firm of

the same size.
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Figure 4: The solid (dotted) line represents the matching before (after) the preference shock that
increases the measure of purpose-driven banks.

Exit at the top. At the top of the distribution, full separation implies that the stakeholder-
purpose index is binary, n € {0, N}. Treated stakeholders previously matched with large firms
must now reallocate to firms with higher purpose-driven indices. Moreover, once a stakeholder
becomes purpose-driven, she no longer enjoys an avoidance rent. As a result, treated high-

ability stakeholders optimally exit to smaller firms after the shock.

Engagement at the bottom. Consider a treated stakeholder with ability x, < ;. By
construction, both before and after the shock, stakeholders (x,,0) and (z4, 1) are matched
with teams of the same z—indexﬂ Therefore, when a low-ability stakeholder becomes purpose-
driven, the ranking of her equilibrium match does not change: z*(xy, 1) = 2*(x,0). She can
thus remain with a firm of the same size. Specifically, let Zx41 be the firm matched to the
cutoff stakeholder #,; at period ¢, which is given by Fni1(Zn41:) = Fi(Zes). Then treated

stakeholders at firms below the cutoff 2411 work for a firm of the same size.

Remark: exit only for type-1 stakeholders. The logic here also explains why engagement
cannot happen when the shock hits type-1 stakeholders, the type with the highest measure of
purpose-driven stakeholders. The reason is that profit-driven stakeholders are then relatively
scarce; hence, in equilibrium, every profit-driven stakeholder of type 1, (x,0), matches with
a team of higher z-index than the purpose-driven stakeholder of the same ability, (z,,1). All

treated stakeholders in this case must therefore reallocate, so no engagement occurs.

5.2 Impact on Emissions

We now study how preference shocks affect firm harm. We focus on stakeholders of type

¢ > 2, since both exit and engagement can arise for them. Recall that firm harm depends on

8In the mixing region, the sorting function ¢,,(x,) that solves is independent of Ay.
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productivity y and the stakeholder-purpose index n:

. ¢(y), n=0 (purely profit-driven team),
€ (y>n) =

& n>1 (purpose-driven team).

n’

When n > 1, harm depends only on n and not on productivity. Hence, the first-order impact
of preference shocks operates through changes in the distribution of the stakeholder-purpose

index across firms.

Aggregate impact. As in the independence case, because purpose-driven stakeholders clus-
ter, the distribution of firms by stakeholder-purpose index is determined by (A, ..., Ay). The
key difference, however, is that the distribution of y is no longer independent of the distribu-
tion of n. Nevertheless, at the aggregate level, an increase in Ay by ¢§ raises the measure of
fully purpose-driven firms by ¢ and reduces the measure of partially purpose-driven firms by 9,
leaving purely profit-driven firms unchanged.

This logic generalizes to any N: conditional on the ordering of A\, remaining unchanged
(i.e., Ap_1 > A+ dy), increasing A, by 0, raises the share of firms with index ¢ by §, and lowers
the share with index ¢ — 1 by d,. In other words, the change in aggregate emissions is d; A&y,
where A = &), — &, > 0. That is, at the aggregate level, a J, measure of firms lower their
emissions from £ | to ;.

Note that, while the measure of purely profit-driven firms stays the same—since we focus on
shocks to type £ > 2—which firms are profit-driven can affect emissions, as harm depends on
productivity for firms with n = 0. However, this channel is quantitatively minor, since we have
a continuum of firms and consider a small §,. We therefore focus on changes in the distribution

of n alone throughout the rest of the paper when analyzing the impact on emissions.

Trickle-down effect among middle-sized firms. We now show that, even though the
preference shock is spread uniformly across the ability distribution, aggregate impact is real-
ized disproportionately in the middle of the firm-size distribution. This result arises precisely
because of the coexistence of exit and engagement: exiting stakeholders at the top move to firms
that already mitigate, so some deliver no direct reduction, while engagement at the bottom
delivers the per-treated amount directly, at the treated firms themselves.

The shortfall, however, is made up in the middle. This is because treated high-ability
stakeholders crowd out lower-ability untreated ones, who then join smaller firms and make
those firms more purpose-driven. Importantly, this spillover effect is largest in the middle
and does not extend all the way down to the bottom of the distribution. The reason is that,

according to Proposition [5] there is no reallocation below the cutoff; hence, any spillover effect

25



can arise only above the cutoff. As a result, this displacement generates additional harm

reduction in the middle of the distribution.

Proposition 6. (Trickle-Down Effect) For any small shock §; > 0 that preserves the ordering
of types, the aggregate impact on emissions is §pA& VU > 2. (i) At the bottom (x, < &y, ), the
average harm reduction equals 0,A&. (i) In the middle region (x, € [Teo,Z01]), the average
harm reduction exceeds 6,AE,. (iii) At the top (x¢ > Z1), the average harm reduction is lower
than 6,A&,.

Firm-level effect. We now analyze the micro-level effect. The impact on an individual firm
is given by the change in its purpose-driven index before and after the shock, n;; —n;o. Given
any firm size x;, the model uniquely pins down the z-index of its matching team in each period.
However, firms are generally indifferent across teams with different indices n but the same
z-index. To rule out payoff-irrelevant reshuffling, we impose the following minimal-adjustment

rule at the individual-firm level.

Assumption 4. (Minimal-adjustment rule). For any two firms with the same size, (x;, ;)
and (xj,nj.), the ranking of their purpose-driven indices remains the same before and after the

shock: if n;o > njo, then n;1 > nj;.

In other words, conditional on firms of the same size, it cannot be the case that a brown
and a greener firm switch their ranking. This assumption can be justified when there is an
e > 0 adjustment cost of abatement technology, which generates persistence of abatement at
the firm level. This natural assumption allows us to establish predictions about the impact at

the individual-firm level, which is useful for quantifying the impact empirically.

Proposition 7. (Firm-Level Impact) Consider a 6, shock to stakeholders of type €. A treated
stakeholder engages her original firm (z,ng) if and only if the firm is relatively small (v < &ny1)

and has an index of no = ¢ — 1. The direct effect of engagement on each treated firm is

AG =& —&-

5.3 Spillover Effects on Payoffs

We finally examine how preference shocks affect equilibrium payoffs. Recall that in Section [3]
where o = 0, there are no spillovers across types of stakeholders. When ¢ > 0, this is no longer
true. Although only type-f stakeholders are directly treated, the induced reallocation alters
competition and matching economy-wide.

An increase in )\, intensifies competition among purpose-driven type-£ stakeholders, lowering

the z-index of their equilibrium matches at the top of the distribution (the green line in Figure
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shifts downward). Conversely, profit-driven type-¢ stakeholders become scarce and match with
higher-ranked teams. Thus, purpose-driven (profit-driven) type-¢ stakeholders at the top are
worse off (better off).

For stakeholders of other types ¢/ # ¢, the effect is reversed. Due to complementarities in
production, improvements in the skill distribution of purpose-driven teams raise productivity
and benefit purpose-driven stakeholders of other types. In contrast, profit-driven stakeholders

of other types face less productive matches.

Proposition 8. (Spillover Effects on Payoffs) An increase in the share of purpose-driven type-¢
stakeholders results in a lower (higher) payoff for purpose-driven (profit-driven) stakeholders of
type € that are relatively productive. On the other hand, it results in a higher (lower) payoff for
purpose-driven (profit-driven) stakeholders of any other type ' # { that are relatively productive.
Payoffs are unchanged for all low-ability stakeholders.

Engagement does not generate payoff spillovers, since matching at the bottom remains
unchanged. However, because engagement reduces firm harm, the monetary payments to other

purpose-driven stakeholders must decline.

6 Implications of the Coexistence of Exit and Engage-

ment for Quantifying Impact

The coexistence of exit and engagement shapes not only equilibrium outcomes but also what
an empirical researcher can recover from them. Our model implies that firm mitigation per
treated stakeholder is identical whether she engages or exits; the two channels, however, land
on different firms, and only engagement registers at the firm the researcher treats. When a
treated stakeholder exits, her previously connected firm may fail to comply with its assignment.
Symmetrically, firms that were never connected to a treated stakeholder—the control group—
can nevertheless change their emissions when they form a new relationship. The consequence
for measurement is stark and quantifiable: in our calibration to post-Paris bank decarbonization
below, a firm-level difference-in-differences recovers only about a fifth of the true per-stakeholder
effect, while a compliance-adjusted LATE recovers it in full.

Because of this general-equilibrium reallocation, the setting is best understood as a two-
sided noncompliance problem. Firms that are matched with profit-driven stakeholders even
though they were assigned to the treatment group are “never-takers”; conversely, firms that
are matched with purpose-driven stakeholders even though they were assigned to the control

group are “always-takers.”
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Noncompliance framework. We now formalize the mapping from the model-implied real-
location triggered by the preference shock to an empirical setting with noncompliance. Each
firm ¢ is characterized by its size x; and purpose-driven index n;;, where ¢ = 0 (¢t = 1) de-
notes the period before (after) the preference shock ¢, that randomly turns a §, measure of
profit-driven type-¢ stakeholders purpose-driven (i.e., these are the treated stakeholders). The
treated (untreated) firms are those connected to a treated (untreated) stakeholder at t = 0,
denoted by Z; =1 (Z; = 0). That is, Z; € {0,1} is the binary treatment indicator.

Let D; € {0, 1} indicate whether firm ¢ is connected to a purpose-driven stakeholder at ¢ = 1.
In our framework, whether a firm ends up with a purpose-driven stakeholder decomposes into

an own-engagement channel and a reallocation channel:
Di = GiZi + (1 —ei)m,

where e; € {0, 1} indicates whether the firm and its stakeholder preserve their existing relation-
ship. Hence, the first term is the direct effect of engagement, where e¢;7; = 1 if and only if the
treated stakeholder engages (i.e., e; = 1 and Z; = 1). On the other hand, if the firm reallocates
to a new stakeholder (e; = 0), then n; € {0,1} indicates whether a firm whose relationship
breaks is re-matched with a purpose-driven stakeholder. The probability of matching with a
purpose-driven stakeholder for each firm ¢ depends on the equilibrium matching outcome, which

we elaborate on below.

6.1 The Bias in Firm-Level Estimates

First, since a standard firm-level difference-in-differences recovers only the engagement com-
ponent, one can immediately see that it understates the per-stakeholder mitigation effect.
Formally, let Dr(z) = E[D | Z = 1,z] and Do(z) = E[D | Z = 0, z] denote the size-conditional
take-up probabilities for the treatment and control groups, i.e. the probability that a firm is
matched to a purpose-driven stakeholder of type ¢ at t = 1. The intention-to-treat contrast in
any size cell is defined as ITT(z) = E[Y | Z = 1,2] — E[Y | Z = 0, 2], where Y is the change

in the firm’s emissions.

Lemma 5 (Exit and the Bias in Firm-Level Estimates). The firm-level difference-in-differences

understates the per-stakeholder mitigation effect:
DiD=RE[Y | Z=1]-E[Y | Z =0] < A&,. (17)

Moreover, ITTy)(x) = 0 for relatively large firms (x > Zy). And, under Assumption |4, for
Tz < [%g, [TT((QZ) = {DT(QT) — Dc(l‘)} Agg < 55.
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6.2 Recovering the Per-Stakeholder Effect via LATE

Lemma [5|is not only a warning but also a prescription. Because the setting can be understood
as a randomized assignment with two-sided noncompliance, a compliance-adjusted estimator
recovers the per-stakeholder effect exactly—but only on the support where the instrument

actually moves stakeholder composition.

Where the instrument is silent: no compliers above the cutoff. For x > 2z the
engagement rate is zero, since treated stakeholders always exit; both the treatment and control
groups thus reach purpose-driven stakeholders only through reallocation. Because both groups
face the same equilibrium distribution when reallocating, Z does not move D; hence D¢ () =
Dr(z). In other words, there are no compliers and ITT(z) = 0. The Wald ratio ITT(x)/0
is therefore undefined, and no conditional LATE can be formed in this region. This is not
a technical nuisance but the empirical signature of exit: among large firms the instrument is

silent, so they lie outside any identified set.

Where the instrument bites: conditional LATE below the cutoff. Fix a size cell
x < Z. The key observation is that ITT(z) = {Dr(z) — Dc(z)} A& is an intention-to-treat
object: it is the per-stakeholder effect scaled by the take-up gap. Dividing the reduced form
by the first stage undoes precisely this attenuation, provided the first stage is nonzero.

Specifically, according to Proposition [7] a treated firm has D; = 1 if and only if it already
hires £ — 1 purpose-driven stakeholders; otherwise, it drops the treated stakeholder and replaces
her with an identical purpose-driven one. Hence, the take-up rate equals the engagement rate
for the treatment group, which is the probability that a firm has an index of ng = ¢ — 1
conditional on size x, denoted my_1(z).

By market clearing, a treated bank dropped by a firm in the treatment group must be hired

by another firm that also has ¢ — 1 stakeholders in the control group. Let p, = 12\2 denote the

share of treated firms. The take-up rate in the control group, D¢(x), must then satisfy

peDr(x) + (1= po) Do) = pe, (18)

given that the take-up rates in both groups must sum to p, in this region (Proposition @
Hence, using Dy (z) = my_1(z) and Equation (18], the first stage is strictly positive:

_ m(@) —p
Dr(x) — De(z) = 61_—”12 >0, (19)
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so compliers exist and the Wald estimator is well-defined:

CEY|Z=14]-EY|Z=02  ITT@) )
LATE®) = G517 1,2—ED [Z =04 ~ Dr(@)— Do) ~ ¢ #<& (20

Thus, on the complier-relevant support the compliance-adjusted estimator recovers the per-

stakeholder mitigation effect exactly.

The primary estimate: pooled LATE. Because the conditional estimate is undefined
for x > z, we take the pooled Wald estimator as the headline object. Its appeal is that it
handles the restricted support automatically: the zero-first-stage cells contribute zero to both
the numerator and the denominator, and hence drop out of the weighting without any hand-
selection of the support. Aggregating, the pooled LATE identifies the per-stakeholder effect on
exactly the firms whose stakeholder composition the instrument moves:

EY |Z=1-E]Y | Z=0]

LATE:]E[D|Z:1]—E[D|Z:0] = AL (21)

It is instructive to see why the pooled first stage isolates the engagement margin. Both
groups are exposed to the same reallocation draw, so the spillover term appears in the take-
up rate of the treatment and control groups alike. The treatment group differs only in that
its engagers also comply, adding the engagement term on top. Because the spillover term is
common to both groups, it cancels in the difference, and the compliance rate collapses to the
pure engagement rate. In other words, the treatment group’s take-up is “engagement plus
spillover” while the control group’s take-up is “spillover only,” so the compliance adjustment

in the denominator of the pooled Wald estimator is effectively the engagement rate alone.

Proposition 9 (Compliance-Adjusted Identification). The pooled estimator (21)) recovers the
per-stakeholder effect AE. The Wald estimator conditional on size recovers the per-stakeholder

effect A& only for relatively small firms.

Why LATE works despite the spillover. This is the methodological core of the result,
and it is where our analysis departs from the standard treatment of interference in program
evaluation. That literature treats spillovers as a nuisance that contaminates the estimand
and must be bounded or designed away; here, by contrast, the spillover is derived from the
matching equilibrium and turns out to be of a benign type that leaves the LATE estimand
exactly intact. The key is that reallocation acts on the treatment rather than on the outcome:
when a purpose-driven stakeholder exits a treated firm and re-matches with a control firm,

that control firm does not merely have its emissions perturbed from the outside—it becomes a
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genuinely treated unit, connected to the same stakeholder and therefore delivering the identical
per-firm reduction A&,.

In short, the spillover surfaces entirely in the first stage, showing up as a nonzero take-up
rate in the control group. Because the reduced form is then merely a scaling of this first stage
by the common effect, ITT(z) = [Dr(z) — Dco(z)] A€ over the relevant region, the reallocation
term enters numerator and denominator through the same channel and cancels in the ratio,
regardless of the magnitude of the spillover. The spillover is thus treatment-propagation rather

than outcome—extemalityﬂ and it is absorbed by the IV ratio rather than contaminating it.

6.3 Illustration with Calibrated Data

We now apply the estimator to data generated by the model itself, where the true per-
stakeholder effect A¢ is known.

6.3.1 Calibration

We first calibrate the model to the wave of bank decarbonization commitments following the
2015 Paris Agreement and use the calibrated economy as a data-generating process. Although
the model accommodates general N stakeholder types, a disciplined calibration requires ob-
servable data on green shares, compensating differentials, and a well-identified purpose shock
for each group. We focus on two stakeholder types—banks and workers—for which such data
are available. Direct evidence on green shares comes from bank commitment data (Kacperczyk
and Peydré (2022))) and worker surveys (Krueger, Metzger, and Wu (2021))), while compen-
sating differentials are observable in both interest-rate spreads and wage discounts. Data on
other stakeholder groups—such as suppliers and customers—are currently lacking in compara-
ble form. We calibrate to the 500 most carbon-intensive publicly listed firms, primarily in the

power sector.

Green shares. Green preferences are substantially more prevalent among workers than
banks. Survey evidence indicates that 33% of workers accept green jobs at an average wage
discount of 28% (Krueger, Metzger, and Wu (2021)). By contrast, Kacperczyk and Peydré
(2022) report that only 7% of bank lending flows to green firms prior to the shock. This
asymmetry in green shares is reflected in compensating differentials: workers accept large wage
discounts while banks show only small interest-rate differentials—as the model predicts when

green workers are relatively more abundant than green banks.

9What would break LATE—a direct path from a neighbor’s treatment to a firm’s own emissions, Y; =
Y;(D;,D_;)—is precisely absent here, because homogeneity of A{ means a re-matched firm carries the full
treatment effect with it rather than exporting an externality onto an untreated one.
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We set Ay = 33% (workers) and Ay = 7% (banks) at t = 0. Bank talent parameters are
calibrated on [1.1,1.4] to match asset and debt distributions from bank loan data. Following
Branikas et al. (2022)), worker talent is distributed with 44 = —0.4 on [0.08,0.3], and firm
productivity follows 73 = 5 on support [5,000, 100,000].

Emissions and mitigation. The harm—productivity link is set at ¢ = 5,000, calibrated from
the ratio of carbon emissions to firm revenues in Trucost data. The mitigation cost ¢ = 0.00008
is based on carbon-capture cost surveys, implying cc = 0.04. The remaining parameters
(k, p, &, &) are chosen to fit the observed production—emissions relationship (Figure[5)). Table
collects the calibration.

Table 1: Calibration to post-Paris bank decarbonization. The green shares, wage discount, and harm—

productivity ratio are matched directly to external data; the shock size matches the observed rise in green-
bank commitments; the remaining production parameters are fit to the production—emissions relation.

Parameter Value Source / target

Green worker share \; 0.33 Krueger, Metzger, and Wu (2021) survey
Green bank share (t =0) Ay 0.07 Kacperczyk and Peydré (2022))
Worker wage discount 28% Krueger, Metzger, and Wu (2021)
Harm-productivity link o 5,000 Trucost emissions/revenue
Mitigation cost ¢ 0.00008 carbon-capture cost surveys
Implied product co 0.04 implied

Worker talent 7, —0.4 on [0.08,0.3] Branikas et al. (2022)

Bank talent [1.1,1.4] bank-loan asset/debt distributions
Firm productivity 73 5 on [5,000, 100,000] production—emissions fit

Purpose shock dy 0.08 (7% —15%) Paris commitment wave

6.3.2 Results

Given the calibrated economy at t = 0, we model a purpose shock that increases the green-bank
share from Xy = 7% to Ay = 15% (i.e., 6y = 8%) to capture the wave of bank commitments
following the Paris Agreement. We then simulate the matching outcome for both periods,

subject to the minimal-adjustment rule.

The distribution of the n-index before and after the shock. The shock reshapes sort-
ing unevenly across the size distribution—engagement at the bottom, exit at the top, and
reallocation spillovers in the middle—and this unevenness is precisely what will bias the firm-
level design. Figure |§] displays the aggregate distribution of (z,n;) before and after the shock.
Conditional on firm size, the share of each color (brown, grey, and green) represents the share
of firms with index n, = 0,1,2 in each period t. Observe that, at the bottom of the firm

distribution, exactly 8% of firms transition from ng = 1 to n; = 2, equal to the treated share.
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Figure 5: Calibrated production—emission relation.

At the top, however, most brown firms (above 800) remain brown. One can also see that in the
middle of the distribution (firms ranked 400-600), more than 8% of firms move from ng = 1 to
ny = 2.

We now apply the estimators of Section [6.2|to the simulated panel at the firm level, grouping

firms into fine size bins.

Take-up rate across groups. The first stage makes the trickle-down visible: impact is
limited at the top and reallocates to the middle of the size distribution. Figure [7] reports the
take-up rate—the probability that a firm is matched with a green bank after the shock—for
both groups. This distributional effect can be seen clearly from the relationship between the
average take-up rate across groups (the blue line) and the total take-up rate (the grey dashed
line), which is ﬁ = 1(1(;% = 0.086. Specifically, the average take-up is close to zero and
below 8.6% at the bottom, but increases sharply to more than 20% in the middle region (buckets

7 to 11). As expected, since there is no spillover in the lower region, the blue line converges to
8.6%.
Second, the figure also displays the compliance rate, Dy(x) — Deo(z). As expected, in the

10We know that there will be exactly 8% more firms matched with green banks. Hence, the total take-up
rate is the probability that a firm turns green at ¢ = 1 conditional on not having a green bank at ¢t = 0.
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Figure 6: Firm matching outcomes before (left panel) vs. after the shock (right panel).
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Figure 7: First stage: take-up of a green bank by firm size. The average take-up rate (blue) is near
zero at the bottom, rises above 20% in the middle—where exit relocates green banks down the size
distribution—and averages the aggregate rate §/(1 — \y) = 8.6% (grey dashed). The compliance rate
Dp(z) — De(x), the treatment-minus-control take-up gap, is zero at the top (no compliers, since treated
stakeholders all exit) and positive below the cutoff, where it coincides with the engagement rate (purple).

exit region there is no gap at the top, so Dr(z) = D¢ (x). Below the cutoff, one can see that the
gap—i.e., the compliance rate Dr(z) — D¢ (x)—is generally positive, as given by Equation (19)).
Moreover, the take-up rate Dp(z) is also the engagement rate (represented by the purple line)

in this region. Note that, since the very smallest firms must be matched with green workers
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before the shock (i.e., there are no brown firms at the bottom in Figure @, all treated firms in
this region engage, as m,_1(x) = 1 and Dy(z) = 1. According to Equation , the compliance
rate is also one, since all treated stakeholders are matched with treated firms and thus the

take-up rate for the control group is zero.

The bias and its correction. Figure [§ summarizes the compliance-adjusted estimation;

Appendix details the data-generating process, the noise layers, and the estimators.

Baseline simulation, N=1,000,000: emission change by firm size

|
-
L

o
= ﬁﬁ

|
N
L

=== true parameter effect §; =&, =-5
=+ pooled reduced-form DiD = -1.08

==+ pooled LATE = -5.03

—@— reduced-form DiD by size

<> Wald by size (95% CI)

(delta_e / 1e6, millions)

change in emission

O <>-.-r..-§--- — —_— — -

1 2 3 a 5 6 7 8 9 0 11 12 13 14 15
firm size (x3) bucket (1 = smallest, 15 = largest)

Figure 8: Recovering the per-stakeholder effect from the calibrated model. Top: the reduced-form
difference-in-differences (red) is attenuated. The compliance-adjusted pooled LATE recovers the true
per-stakeholder effect A&y. The Wald estimator by size, LATE(z), recovers the true per-stakeholder
effect A&y only for relatively small firms and is unidentified for larger firms.

The central quantitative result is that the standard design badly understates impact: the
pooled firm-level difference-in-differences recovers only about one-fifth of the true per-stakeholder
effect A&, so a researcher using it would conclude the effect is roughly 80% smaller than it is.
The attenuation is not uniform—it is greatest at the top of the size distribution, where exit
relocates impact entirely off the treated firms, and vanishes at the bottom, where stakeholders
engage. Because the bias scales with the exit share—the fraction of impact that reallocation
moves off the treated set—its magnitude is an economic object rather than an artifact of the
calibration: the more top-heavy the size distribution, the larger the understatement.

This reframes the empirical literature. Kacperczyk and Peydré (2022) find that post-Paris
bank decarbonization commitments had a null firm-level effect on borrowers’ emissions; our
calibration to that same episode shows that such a null is precisely the footprint a genuine

effect leaves once exit is accounted for—mot evidence that the effect is absent, but evidence
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of where it went. The compliance-adjusted pooled LATE recovers the true per-stakeholder
effect A&, in full, implying an underlying effect several times the naive difference-in-differences
estimate, while the size-conditional Wald LATE(x) recovers it only for relatively small firms

and is unidentified above the cutoff, where the compliance rate collapses to zero.

Taking the estimator to data. The estimator maps directly onto observables. The instru-
ment Z is a firm’s pre-period exposure to the purpose shock—for instance, a lending relationship
at t = 0 with a bank that subsequently makes a decarbonization commitment; the endogenous
treatment D is whether the firm is connected to a committed (green) bank at ¢ = 1; and the
outcome Y is the change in firm-level emissions. Lending relationships and their breaks are
observable in syndicated-loan data (Kacperczyk and Peydré (2022))), commitments in banks’
net-zero pledges, and emissions in EU ETS or EPA facility reporting. The pooled Wald ratio
of the emissions change on the change in green-bank connection, instrumented by pre-period
exposure, then recovers the per-stakeholder mitigation effect that a firm-level difference-in-

differences on the same panel understates.

7 Conclusion

A purpose-driven stakeholder who dislikes a firm’s social harm can leave for a cleaner firm or
stay and pay for mitigation, and which she does depends on what the market offers. We have
modeled that choice as the outcome of a matching market in which a rise in purpose reallocates
stakeholders across firms, and shown that exit and engagement coexist, as in the data, only
when stakeholders come in multiple groups and harm scales with firm size. Remove either
feature and the economy collapses to a corner—engagement alone, or exit alone. When both
features are present, large stakeholders exit while smaller ones engage in the same equilibrium.
Engagement changes a firm directly; exit changes it only indirectly, as displaced stakeholders
reallocate and induce mitigation at the firms they move to, spilling across the size distribution
and across stakeholder groups.

This coexistence has a direct consequence for measurement. Because exit registers as non-
compliance, a firm-level difference-in-differences absorbs the spillover into its control group and
understates the per-stakeholder mitigation effect of a rise in purpose—so exit looks ineffective
when it is only mismeasured. We show that a compliance-adjusted local average treatment
effect recovers the effect despite the spillover. A calibration to the wave of bank decarboniza-
tion commitments following the 2015 Paris Agreement illustrates these dynamics, rationalizing
at once the prevalence of exit by large banks, the null firm-level results in the data, and the

viability of LATE to recover the per-stakeholder mitigation effect.
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A Appendix

A.1 Proof of Lemma (1]

Proof. Given that y — em — na (gb(y) — m) is affine in n,the surplus
Qy,n) = maxy — em — nyy (6(y) — m) (A.1)

is decreasing and convex in n. Because €(y,n) is convex in n, it satisfies increasing differences

in (n,0) when evaluated at n + . That is, for any n’ > n and ¢ > 0,

Hence, Q(y,n_; + 0) has increasing differences in (n_s,0). According to Equation [6] by
monotone comparative statics (Topkis’ theorem), the optimal choice n* ,(z,#) must be weakly
increasing in #. Therefore, conditional on productivity x, agents with higher preference type 6

are matched with the team with weakly higher n. O]

A.2 Proof for Lemma [2

Proof. Since Equation [J] implies complementarity between green agent (z,,1) and y_g, hence,
by the monotonic comparative statics, a green agent with higher ability must choose a team
with a higher productivity than a green agent with lower ability. Similarly, Equation [7] implies
complementarity between brown agent (x4,0) and z(y_s,n_¢); hence, a more skilled brown

agent must choose a team with a higher z-index. O]

A.3 Proof for Proposition

Proof. Let v denote a feasible assignment on ANt with a, = (x4, 6,). Output and the number
of purpose-driven stakeholders are given by y(x) = Hé\gl x, and n(0) = évztl 0.

The planner solves

max / [y(e) — C(n(0)]d, (A3)

Y

where

C(n) = mnin{cm + (g0 —m)},

which is independent of y when ¢ = 0. Under independence, F(z,6) = F,(x)Fy(6). Hence the

feasible set factorizes as

Y(E,....F)=T(F,,...,F) x Y(Fp,..., Fy). (A.4)



Because the surplus is additively separable, the problem decomposes:

max/y(a:) d~* —m%n/C’(n(O))dve. (A.5)

v v

Since y(x) is supermodular in @, positive assortative matching in productivity follows from
standard matching arguments. Since —C'(n) is convex, the matching is positively assortative
in 6. Let Ay denote the mass of stakeholders with type weakly above ¢. Positive sorting implies
that firms with at least ¢ purpose-driven stakeholders have measure \,. Therefore firms with

index ¢ have measure Ay — \;y1, and firms with index 0 have measure 1 — \;.

Compensating differentials. Firms must be indifferent between a team with index /¢
and one with index ¢ — 1. Recall that type ¢ stakeholders must work for firms with at least
n > { purpose-driven stakeholders. Hence, a team with index ¢ (respectively, ¢ — 1) consists
of purpose-driven stakeholders with types k < ¢ (respectively, k& < ¢ — 1) and profit-driven
stakeholders with types k > ¢ (respectively, k > ¢ — 1).

Conditional on y, indifference between a team of index ¢ and ¢ — 1 is therefore equivalent to
the firm being indifferent between matching a purpose-driven and a profit-driven stakeholder

of type ¢. This implies

Qy, 0—1)— {Zkal ZUk(x,O)}:Q(y,E)—{ZUk(xl ZUkIO} (A.6)

k=0+1

Rearranging yields
Since py(z,0) = Up(x,0) and py(z,1 | €) = Up(z, 1) + (&), it follows that

pe(,0) = pe(, 11 €0) = e(§_y = &) = (£ = 1) [(&_y) — (&) - (A.8)

A.4 Proof for Stable Matches at period ¢

Let Gy(z¢,ny) denote the cumulative distribution function for teams with characteristics (z¢, 1)
at period ¢, and let GY(z2) and G}(z) denote the measure of teams with index n, = 0 and n, > 1,
respectively, having productivity no larger than z.

Let n%(xy) denote the productivity of the team matched with stakeholder (z,6) in the
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full-separation region. The market-clearing conditions yield

(nd(ze)) = (1 = X)) (Fu(Ze) — Fulze)), (A.9)

G (5e) — G (e
— Gy(ni(ze)) = Mo (Fu () — Fo(ap)) .

G

Cutoff characterization. The cutoff , can be determined in two ways. For relatively small

Ao < 5\5/, the cutoff is given by
s (o) = 15(2e). (A.10)

Otherwise, the cutoff solves
GP(z0) — Gz L) = (1 = Ao )(Fu(Zp) — Fu(2e)), (A.11)

where zg ; denotes the lowest productivity among teams with index n = 0. Define z,1; =

ng<j:7+1) ’ 'i"T-‘rl-

Lemma 6. Assume that G,_1(z,n) satisfies Assumption 3, and there exists Z,_1 such that for
allz > 21, n € {0, {—1}. The stable matching between (z,n) and (x,0) can be characterized

by a cutoff T, with the following structure.

1. Full separation above the cutoff. For x, > z,, teams with n, = 0 are matched
exclusively with stakeholders of type 6 = 0, and teams with ny = ¢ — 1 are matched
exclusively with stakeholders of type 8 = 1. Conditional on 0, the matching is positively
assortative (PAM) in team productivity z,_, and stakeholder ability z,. Let n’(xz,) denote
the z-index of the team matched with stakeholder (x,0) in this region. The market-

clearing conditions are

Gy 1 (2) = Gy (n(x0)) = (1 = Xo)(FulTe) — Folx)), (A.12)
Gy (1= co)z) — Gy (ni(ze)) = Me(Fu(Z) — Fy(zy)). (A.13)

2. Mixing below the cutoff. For x, < z,, the matching is positively assortative in zp_q

and z,. Conditional on (z¢, xe+1), every value-driven stakeholder (x4,1) is matched with

a team of indexn =€ — 1. Let ¢, (x¢) denote the assignment function. Then
Go_1(Sm(20)) + Gi_y (Pm(0)) = Fu(we).

Proof. Let & solve ¢ = ny/(§}), and thus m*(y,n) = ¢(y) — &. For n > 1, the surplus can be
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rewritten as

Qy.n) =y —cloly) — &) —nv(&) (A.14)
= (1 —co)y — {c(¢o — &) + ny ()}
= (1 —co)y—C(n)

The planner’s objective can be written as

W = max/[é(y, n,0) — C(0+n)] dv,

vyel

where I' represents the permissible set and

_ ifn+60=0,
Z(y,n,0) =
(1—co)y ifn+60>1,

The proof proceeds in three steps.

Step 1: Value-driven stakeholders are never matched with n = 0 teams. We claim that
v(z, 1, (y,0)) = 0 for all z and y. Because profit-driven stakeholders (z,0) are in excess supply,
it is always feasible to match every n = 0 team with a # = 0 stakeholder. Any matching
with v(z, 1, (y,0)) > 0 would yield a lower effective productivity Z(y,0,1) = (1 —co)y < y =
Z(y,0,0), thereby shifting the distribution of effective productivity downward in the sense of

first-order stochastic dominance. This strictly reduces welfare.

Step 2: Reduction to constrained one-dimensional sorting. Since every n = (0 team must be
matched with a # = 0 stakeholder, the effective productivity within each match simplifies to
2(y,n) xz. Indeed, for n > 1 we have Z(y,n,0) = (1 — co)y = z(y,n) regardless of #, and for
n =0 we have Z(y,0,0) =y = z(y,0). The objective thus reduces to

W = max/[z(y, n)x — C(n+0)]|dy, (A.15)
vel'e

subject to the constraint y({# =1, n =0}) = 0.

The constructed solution minimizes [ C(6 +n) dv, since all value-driven stakeholders (z, 1) are

matched with teams of index n = £ — 1, yielding the most extreme feasible distribution of n+6.

It therefore remains to verify optimality with respect to the first term, [ z(y,n)zdy.

The supermodularity of z - x implies that the admissible optimum preserves PAM wherever
the type-exclusion constraint is slack and departs from it minimally where the constraint binds.
By the standard theory of optimal transport, the optimal assignment satisfies monotonicity

and no-mass splitting conditional on 6. That is, letting 2*(z, §) denote the equilibrium z-index
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matched with stakeholder (x,#), the function z*(-, #) is strictly increasing in x, and, conditional
on 0, each stakeholder type is matched to a unique z-index with no mass split across multiple
partners.

Moreover, for n > 1 the constraint does not bind, so there exists a unique ability level x
matched to each team (y,n). Hence, if y((z,0), (y,n)) > 0 for somen > 1, then v((x, 1), (y,n)) >
0 as well: both stakeholder types at the same ability level z are assigned to the same team

whenever n > 1.

Step 3: Separation at the top. The optimal matching features full separation at the top
of the productivity distribution. Specifically, the highest-ability profit-driven stakeholder must
be matched with the most productive n = 0 team. To see this, note that for ¢ > 0 there exists
e > 0 such that z(y,0) > z(y,n’) for all y > g — € and n’ > 1. Matching these top n = 0 teams
with top 8 = 0 stakeholders preserves PAM without violating the type-exclusion constraint.
The highest-ability value-driven stakeholders, on the other hand, are then matched with the

most productive teams having n’ > 1.

Since profit-driven stakeholders are in excess supply, some of them must be matched with teams
of index n > 1. The key decision reduces to identifying which profit-driven stakeholders join
such teams. If stakeholder (x,0) is matched with a team (y,n) with n > 1, then optimality
requires that it be paired with the team currently assigned to (z, 1), which has productivity
index z*(z,1). The payoff difference between matching = to its n = 0 team (with index z*(z,0))

versus the n > 1 team (with index 2*(z, 1)) is [¢*(z,0) — z*(z,1)] z. Under Assumption 3,

(1= M) fi@) _ g8a(2)
Niw) gl

and therefore, at any point where 1n°(z,) and 7! (z) coincide at some productivity level z, the

derivatives satisfy

And(w) _ (L=\) fule) | Afolz) _ dni(w)
de g ) g i) | de

It follows that the two assignment functions can cross at most once, at a point z,, and that

n%(z¢) — nt(xy) > 0 for all x > Z,. In the interior case, the cutoff is determined by
2 (i4,0) = 0 (2e) = 1,(20) = 2" (¢, 1),

and full separation is strictly optimal for all x > Z,. If no such interior crossing exists, it is

optimal to maintain separation until all n = 0 teams are exhausted. [
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A.5 Proof for Lemma [3 and 4

Proof. In the case that N = 2, then G%(y) = (1 — \)Fy(y) and G}(y) = A\ Fu(y). Hence,
Proposition follows directly from Lemma [6] The balanced supply is a special case where
Equation can be written as

(1= X)) (Fo(ze) = Fo(ze)) = (1= Ae) = (1 = Ao ) (For(Zo) — Fu(ap 1)),

and thus zj ; = z¢ when A, = A\p. Hence, full separation between stakeholders must hold. [

A.6 Properties of Matches
Lemma 7 (Properties of the Evolution). Let iy = Fy(iy).

1. Fori < iy, the ranking of the z-index for xg[i] remains unchanged after the match. For
i > 1, the ranking of the z-index of xg[i] increases for profit-driven stakeholders and

decreases for purpose-driven stakeholders.
2. The separation region (1 — 1,) is decreasing in (.

3. For all my_1 < ¢ — 1, we have ny, = ny_1. The measure of teams with index n, = £ after
the match is Ay.

Proof. Part (1). For z,_; < Zg_l[%g], positive assortative matching between (z,_1, ;) in the
mixing region implies that z,[i] = z,_1[i] - 2[¢]. Hence,

Pr(z < zli]) = Pr(x < x([i]) = 1.

For those in the separation region, we have z*(z,0) > 2*(z,1), and thus for a profit-driven
stakeholder,
zoli] = 2% (x4[d], 0) - xg[i] > 2" (xei], 1) - we[d].

Hence, for a profit-driven stakeholder with ranking i,
PI‘(Z < Zg[’L]) > /\g Fg(ﬂ?g[@]) + (1 — )\g) Fg(l‘g[l]) = ’i,

and vice versa for purpose-driven stakeholders.

Part (2). We show that 7, is increasing in £. Assuming that the interior cutoff holds, at

the cutoff 7, we must have

Gy (Zeg1) — Go (241 (

Giq(Ze1) — Géﬂ(zeﬂ(

)

0) _ Gi(z) - Gg(z(if)) 1= < 1—Aena
) Giz) - Gi=(i) M Mot



where the first equality uses the fact that GY +1(24+1(%g)) = Gg(z@)) = i, Since the ratio

G2+1 (ZL’H) - G2+1 (ZZH)

Gy (Zen1) — Gy (2011)

is increasing in zy,1, it follows that 4., > %,. If instead the cutoff is given by the corner solution,

then %, is trivially increasing in .

Part (3). We show that the measure of teams with index n, = ¢ after the match is A\,. It
suffices to show that (z,, 1) joins only teams with n, 1 = ¢ — 1. This holds by construction in
the separation region, so it remains to verify it in the mixing region. Since our construction
implies that (z,, 1) always joins the team with the highest n,_1, we only need to show that

there are always relatively more teams with n,_; = ¢ — 1. This is indeed the case, since

G€—1(27 = 1)
> X1 2> A
Zfz Ge—l(zu ﬁ) ==

where the first inequality uses the fact that there is at least a A\,_; measure of teams with index
¢ — 1, as purpose-driven stakeholders ranking after matches is weakly lower than profit-driven

stakeholders, according to property (1). O

A.7 Proof for Proposition

Proof. We show that Lemma [f] can be applied at any stage N under the sequential ordering.
Since the property (3) of Lemma implies that the distribution of n must maximize the second
term, we focus on the first term.

Recall that, conditional on n,_; > 0 (respectively, n,_; = 0), the team with a higher z-index
must be matched with a more productive stakeholder x,. Let z1(2,_;) and 2%(z,_1) denote the
productivity of the stakeholder matched with the team of index z,, conditional on n,._; > 0

and n,_; = 0, respectively. The first term of the optimization problem can thus be rewritten

as
max /FH(ZT_l x,) dy, (A.16)
vel e (u,v)
where
N+1
Pe(ZT) = Zr H x?—+e(zr+£—1),
(=1

with 2,11 = z; 2%, ,(2,) and 0 € {0,1}. Importantly, since all purely profit-driven teams must
remain purely profit-driven by construction, the recursive relation z,4; = 2z, 2%, ,(2;) holds
throughout.

At period N, 2% (2x_1) is given by Lemma@ and is strictly increasing in z. Hence, I'(zx_1)
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is a monotone transformation of zy_; for both values of 6. It follows that, at period N — 1,
any solution ~ that maximizes ({A.15)—where the product is given by zy_1 = 2y _2 xy_1—must
also maximize (A.16)), where 2%, _,(2x_2) is characterized by Lemma @

We proceed by induction. Suppose that z¥,,(z;) is characterized by Lemma |§| at period
t + 1. Then the matching at period ¢ must maximize I'(z;_; ;), where I'%(2,) > 0. Hence,
the solution at period ¢ is again characterized by Lemma [6] This shows that our sequential

algorithm is optimal. O]

A.8 Proof for Proposition

Proof. Let 2,9 and #,; denote the cutoff before and after the shock, respectively. Since the
separation region must expand, we have Ty > Z¢ .

For all stakeholders with ability ranking x, < ,;—that is, those who lie in the mixing region
both before and after the shock—we have z}(z,0) = z;(z, 1). The z-index of the matched team
therefore remains unchanged under our sequential construction. Given positive assortative
matching between zxn and .1, such a stakeholder continues to work at the firm with ability
rn11[i].

For any x, > #,,, since profit-driven (purpose-driven) stakeholders must be matched with
a team of higher (lower) z-index after the shock, we have z{(z,0) > zi(z,0) and zj(z,1) <
z5(z,1). This can be seen from our sequential construction. First of all, since matches before
period ¢ depend only on the distribution of stakeholders below type ¢’ < ¢, the team formation
among them remains the same.

We now look at the matching at period ¢, and such an effect can be seen from Figure 3.
More purpose-driven stakeholders of type ¢ must result in a downward shift of the green line

in Figure 3. This is because that, in the separation region, dnidi“) = — ’\‘(f‘i((x) Y and thus
99, (nk(xe

Ae fo(x)

@)™

ma) = (L—ca)z- [
Hence, a higher A, results in lower n!(z;). That is, (x,,1) will now match with a team with
lower productivity. The other way around for (zy,0).

So, an increase in A\, must increase the z-ranking of purpose-driven (profit-driven) stake-
holders after the matches in period ¢, which is given by xgn’(x,). Thus, the purpose-driven
(profit-driven) stakeholders of type ¢ end up in a less (more) productive team after period ¢.
Given that PAM between z and x must hold for any period 7 onward, it thus means that
25(xg, 1) > 27 (2, 1) and 2(xy,0) < 27 (24, 0).

The z-ranking of a treated stakeholder, who moves from § = 0 to § = 1, must drop by

x(z5(x,0) — 25 (x,1)) > 0, where the positivity follows from zj(x,0) > zi(x,1) > zf(z,1). A
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lower ranking thus means that he must therefore work at a smaller firm. Lastly, since a purpose-
driven stakeholder of type ¢ must work at a firm with index ¢, this implies that the treated

stakeholder moves to a smaller firm with values-driven index n = /. O

A.9 Proof for Proposition

Proof. Profit-driven stakeholders earn additional rent if and only if they stay in a team n = 0,
which includes all type 1 (z1,0) and for the retaliative productive stakeholders (where x, > )
for type ¢ > 2, according to the first property of Lemma. Using the fact that for the firm
to be indifferent between ¢ and ¢ — 1, he must be indifferent between hiring purpose-driven

stakeholder of type ¢,for any ¢ > 2, we thus have

and hence py(x,0) — pe(z, 1|0) = C(L —1) — C(€) — (&) = Ay(zy). For x > y,according to the
first property of Lemma |7 since (z,,0) will have higher ranking than (zy, 1),then z*(z,0) >
2*(x¢,1) for x > Z,. This thus means that for any (x4, 1), there exists 2, < x, such that

2*(x},0) = z*(xy, 1) in equilbiurm. Hence, we have

U, 0) = Up(y, 1) = pe(,0) — (pe(, 1|6) — 9(&7))
:/{z*(:c,O) — 2%z, 1)} dx + Up(zy,0) — Up(zy, 1) > C(€ — 1) — C(¢),

and thus pg(x,0) — pe(z, 11€) > Ay(xy). O

A.10 Proof of Proposition [6]

Proof. Let 29(zx 1) denote the productivity of firm zx;’s matched stakeholder of type ¢ with
preference 6 € {0,1}. We first establish that the share of firms in the mid-range matched with
a values-driven stakeholder of type ¢ is strictly larger than A,.

z§(x)
/ N dFy(7)
Ly

Define [,(x) = == which represents the proportion of firms below x that are

/ dFy41(7)

matched with a purpose-driven type-f stakeholder. By the market-clearing condition,

z z;(x) ()
/ APy 1 (7) = / N dF)(3) + / (1= \) dFy(3),

Tr Z, Zy
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SO we may write

— =0 <z,
Iilz) = — () = T el
/ N dF(7) + / (1= \) dF(3) / dF,(7)

Zy Ly =L

\Y%

Il
>
<

The inequality uses the fact that when a firm is indifferent between two stakeholders with
different preferences, the purpose-driven stakeholder must be weakly more productive, i.e.,
ry(rny1) > 2(xn11), which implies 29(z) < z}(z) and hence the denominator on the left
is weakly larger. Equality holds if and only if z}(z) = 29(x), which occurs only when the

stakeholder lies in the mixing region (i.e., z, < Zy).

Part (i). Given that 2,7 < 0, consider a firm zxy; matched with a stakeholder satisfying
2y < Zg1. Such a stakeholder lies in the mixing region both before and after the shock. Hence,
Ip1(x) — Ipo(z), representing the change in the measure of firms affected by stakeholder (z, 1),
satisfies

Ipi(z) — Ino(x) = Aeg — Mg = 0.

Part (ii). For firms that were in the mixing region before the shock but lie in the separation

region after the shock (i.e., xny1 € [23,1(Ze1), Thy1(Ze0)]), we have
Ig,l(:v) — Ig,o(ZE) > )\471 — /\570 = (5,

where we use the fact that I, o(x) = Mg, since xy11 < @31 (Z¢0) implies that these firms were

in the mixing region before the shock.

Part (ii1). The total change in share over the top region [z}, (Zr0), Tn41] is

{Tea(@ns1) = La(why 1 (E00) } = {Leo(@ne1) = Leo( @i (00)) }
=0+ {Ig’o(xj\/'+l<i%£,0>) — Ié,l(x}ﬁv+1 (i‘&O))}
< (5 + /\f,() - )\Z,l < 57

where the first equality uses the fact that I, ;(Ty4+1) = Mgy for each ¢. The second inequality
uses ]gVO([E}kV_’_l(QA?g,O)) = Ao together with ]g,l(fﬁ}k\f_’_l(i’&o)) > g1, the latter holding because

T (Ze0) > @41 (Te1). Hence, the impact on firms at the top is strictly less than 4.

The impact can equivalently be defined from the viewpoint of stakeholders. Let

Iy(x) = Ié,l(x*N+1,1(x)) - ]Z,O(x}k\ul,o(x))‘
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Since x}y, ; () is monotone in z, the same conclusions apply to the stakeholder-side formulation.
O

A.11 Proof of Proposition

Proof. According to Proposition 5, the allocation remains the same for stakeholders at the
bottom. Hence, their utility remains the same, according to Equation |11}

For stakeholders at the top, consider first type ¢. As shown in Proposition [5] the z-index
2*(xy,0) must decrease (increase) for purpose-driven (profit-driven) stakeholders because of
increased competition on the same side of the market. Hence, according to Equation [L1],
Ui(z¢, 1) decreases, whereas Uy(z,0) increases at the top.

The opposite effect arises for stakeholders of any other type ¢’ £ £. Due to complementarity,
purpose-driven stakeholders of type ¢/ # ¢ benefit from the presence of more productive purpose-
driven stakeholders of type ¢, which results in a higher 2*(xx, 1) and thus a higher Uy (x4, 1).
Conversely, profit-driven stakeholders of type ¢’ are worse off.

To see this, consider stakeholders of type ¢ < ¢, whose matches may change from period
¢ onward. Suppose such a stakeholder is in team zy_1(ys—1,m0-1). Given that (z,,1) is now
matched with a less productive team, it means that, fixing the productivity, the team can
instead match with a more productive stakeholder of type ¢ in period ¢, which increases post-
match team productivity, as zy_12}(z,—1) must increase. Conversely, teams with n,_; = 0 must
be matched with less productive profit-driven stakeholders of type ¢, since there are now fewer
of them. Hence, the distribution of productivity for teams with index n > 1 (n = 0) improves
(deteriorates) in the first-order stochastic dominance sense.

This also implies that, for any stakeholder of type ¢’ > ¢, stakeholder (z,,1) will be able to
match with a better team, since such stakeholders face an improved distribution of teams with
index n > 1. By contrast, matches worsen for stakeholders of type (x4, 0).

m

A.12 Simulation Details

This appendix documents the simulation underlying Figure [} a replication package accompa-

nies the paper.

Data-generating process. We draw N worker-bank—firm triples from the calibrated dis-
tributions of Section [6.3.1] and solve for the ¢ = 0 and ¢t = 1 equilibrium allocations using
the model’s own assignment routines, raising the green-bank share from 7% to 15% between

periods. All matches, retention indicators, purpose-index counts n, and structural harm levels
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are outputs of this equilibrium; no frictions, matching noise, or shocks are added to the as-
signment. A firm is treated if its ¢ = 0 bank turns green and control if its t = 0 bank stays
brown; firms already fully green at ¢ = 0 are excluded. Compliance (take-up) is the indicator
that a firm’s purpose index rises, An > 1; retention is the indicator that a firm keeps its ¢t = 0
bank. The partial, size-varying take-up used in the text is a property of this equilibrium, not
an imposed disturbance: engagers at the bottom have take-up one, exiters in the middle are
randomly rematched to a green stakeholder at approximately the green-bank share, and the

assortatively matched largest firms have take-up near zero.

Observed harm. Structural harm e is perturbed to form observed harm in each of T" pre-
and T post-commitment years. For year ¢, €y = ey - exp(ep) + np, with e ~ N(0,72) a
multiplicative idiosyncratic shock and ny ~ N0, (7, sd(eo))?) additive classical measurement
error. Observed harm in each period is the within-period average over its 1" years, so the
transitory components’ variance falls at rate 1/7. The figure uses 7. = 0.10, 7,, = 0.15, and
T = 5; the recovery is robust to 7. < 0.5 and 7, < 1. The first stage (the change in a firm’s

purpose index) is structural and is not perturbed.

Estimators. Firms are grouped into size bins by x3. Within a bin, the reduced form is the
treated-minus-control difference in the pre-to-post change in observed harm, and the first stage
is the corresponding difference in take-up. The differenced Wald is their ratio; the treated-only
Wald divides the treated firms’ harm change by their take-up rate. Ratios are computed from
firm-level pools aggregated across simulation seeds to stabilize the denominator, and bins in
which take-up falls below a fixed threshold are treated as unidentified and shaded. Reported

point estimates average over independent seeds; the figure uses N = 40,000 and 14 seeds.
Replication. The estimator, noise layers, and figure are produced by the accompanying

procedure.py and make_recovery_figure.py, which call the model’s assignment code

without modification.
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