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Abstract

We study the equilibrium effects of the “S” dimension of ESG in a model of imperfect
competition in labor (and product) markets. All else equal, a profit maximizing firm can
benefit from adopting ESG policies that give a competitive edge in attracting workers;
“Doing Well by Doing Good” applies in our setting. ESG policies are strategic comple-
ments, and in equilibrium, they are adopted by all firms resulting in higher worker welfare
but lower shareholder value. Thus, profit maximizing firms benefit from coordinating on
low impact ESG policies, raising anti-trust concerns from the adoption of industry-wide
ESG standards. A purposeful firm (led by a socially conscious board) benefits from such
ESG policies, and imperfect competition between purposeful firms obtains the first best
in equilibrium. Thus, the social purpose of the corporation is a panacea to excessive
marker power. More broadly, our analysis relates the adoption of ESG policies to the

nature of competition between firms and their model of corporate governance.
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1 Introduction

There is a long-running debate in academic and policy circles over whether the purpose of
the corporation is or, should be, to maximize value for shareholders or, instead, to operate in
the interest of all of its various stakeholders. These questions have far-reaching implications,
including whether and how companies and boards take into account Environmental, Social and
Governance (ESG) considerations when developing and delivering products and services, mak-
ing business decisions, managing risk, developing long-term strategies, recruiting and retaining
talent and investing in the workforce, implementing compliance programs, and crafting public
disclosures. A growing number of empirical studies have examined whether firms indeed pursue
ESG policies, whether these policies achieve their putative aims, and whether equity markets
reward such policies. Theoretical studies have also examined whether and how shareholder
actions incentivize firms to behave in socially responsible ways. However, largely absent from
the literature is an examination of how firms’ ESG policies affect equilibrium outcomes in the
real input and output markets that they operate in. Our paper aims to fill this gap.

We develop a benchmark model of the equilibrium effects of corporate social responsibil-
ity, thereby focusing on the “S” component of ESG in labor and product markets. In our
framework, two oligopolistic firms interact in either the labor or product markets. Imperfect
competition and constrained regulation leave room for meaningful corporate social responsi-
bility.! We model an ESG policy as a constraint that the firm’s board of directors places on
the firm’s manager to treat workers/customers/suppliers well. The firm’s manager maximizes
profits (i.e., the shareholder value) subject to satisfying the constraints imposed by the firm’s
ESG policies. For example, in the context of labor markets, an ESG policy is a commitment
to pay employees above market wages, provide generous benefits, invest in worker training,
and create a friendly work environment; the manager then chooses how many workers to hire,
taking these commitments as given. In the context of product markets, an ESG policy is a com-
mitment to offer products with low environmental impact, high safety standards, protection
of customer privacy, cybersecurity, etc.; the then manager chooses production levels, taking

these commitments as given. For concreteness, we focus on the labor market application, while

!'We focus on externalities imposed by firms on industry participants such as competitors, suppliers, and
customers. Corporate responsibility with respect to the environment or society at large can be meaningful even
under perfect competition.



emphasizing that the product- and input-market applications are isomorphic.

Our analysis highlights two natural consequences of ESG policies. First, an ESG policy
potentially strengthens a firm’s competitive position with respect to its competitors. Specifi-
cally, a promise to treat workers well reduces a manager’s ability to exercise monopsony power,
thereby increasing hiring. But second, an ESG policy potentially weakens a firm’s competitive
position by increasing the cost of hiring employees. We characterize how these two different
effects play out.

We start by characterizing the equilibrium in labor markets, taking firms’ ESG policies
as given. If a firm adopts a moderate ESG policy, the pro-competitive effect dominates.
Consequently, a moderate ESG firm raises both its market share and its profits, at the expense
of competitors. Workers at the ESG firm benefit; the firm hires more of them, and at more
generous terms. Workers at non-ESG competitors also benefit, via competition in the labor
market.

In contrast, if a firm adopts an aggressive ESG policy then the anti-competitive effect
dominates. Such a firm hires fewer workers, though it treats this smaller workforce better.
Because the firm’s workforce is both smaller and more expensive, profits and market share
shrink, benefiting competitors. Workers at these competitors are worse off, because of reduced
competition in the labor market.

This first set of equilibrium results illustrates several key points. First, firms can benefit
from adopting moderate ESG policies even absent any “warm glow” social preferences of its
shareholders or corporate decision makers. Put differently: no matter the reason behind an
adoption of ESG policies, we should not be surprised to see that such policies sometimes
increase profits. Second, ESG policies that target a firm’s stakeholders affect other firms’
stakeholders also, and hence have broader welfare implications. Third, the non-monotonic
relationship between the strength of a firm’s ESG policies and their impact on social welfare
underscores that more isn’t necessarily better when it comes to ESG, and an externally imposed
one-size-fits-all ESG standard could be counter-productive. Fourth, our analysis highlights a
novel benefit to firms from publicizing their ESG policies (or pretending to adopt such policies,
i.e., social-washing); it gives them a competitive advantage in input and output markets.
Without a proper disclosure, the strategic effect of the firm’s ESG policies is muted. Finally,
the benefit from adopting and advertising an ESG policy depends on the firm’s market power



and the competitiveness of the markets in which it operates.

Next, we build on our characterization of the labor market equilibrium to study what
ESG policies firms adopt, including the strategic interaction with competitors’ ESG policies.
We first consider the shareholder primacy model in which a firm’s board of directors sets
ESG policy with the objective of maximizing shareholder value. We show that at moderate
levels of ESG, firms’ choices are strategic complements. Intuitively, each firm benefits from at
least marginally outdoing its competitors’ ESG policies, as a means of attracting workers and
gaining market share. However, as ESG policies become more extreme, the cost to a firm of
being more generous to workers than its competitors is too high, and firms’ ESG choices are
instead strategic substitutes. Specifically: Although a firm increases its profits by marginally
outdoing its competitors’ ESG policies, it does even better by instead abandoning ESG policies
so that it can compete in an unconstrained way. In equilibrium, profit maximizing firms adopt
ESG policies that result in higher wages, higher employment, and in some cases higher social
welfare, but lower total shareholder value. Interestingly, larger and more productive firms
tend to adopt more aggressive ESG policies, and when they do, the effect on social welfare
is typically positive. In contrast, when smaller and unproductive firms use ESG policies as
a means to create a competitive advantage in real markets, they create distortions that are
beneficial to their shareholders but can be costly from a social perspective.

While the unintended consequences of profit-motivated ESG policies can be socially bene-
ficial, equilibrium ESG policies are always too moderate to fully remove market power distor-
tions, and equilibrium social surplus falls short of the first best. Importantly, profit maximizing
firms would benefit from coordinating on low impact ESG policies, raising anti-trust concerns
related to the adoption of industry-wide ESG standards.

Nothing that we have said so far requires either shareholders or board members to have
preferences that extend beyond the traditional assumption of profit maximization. But in
practice, such concerns are likely to lie behind at least some ESG-adoption decisions, and be
driven in part by socially conscious investors and/or directors. We conclude our analysis by
asking: If a firm sets ESG policies to maximize its total surplus—that is, the sum of profits and
employee surplus—then what policy does it set? We label such firms as “purposeful” firms,
as their objectives internalize the effect of their policies on other stakeholders of the firm, in

our case, workers. Importantly, we maintain the assumption that the firm’s manager makes



hiring decisions to maximize profits; as such, we distinguish between corporate decision makers
who set the firm’s ESG policies (i.e., the board of directors) and those who execute them (i.e.,
managers).

Loosely speaking, purposeful firms want to be large, and as one might expect, they adopt
more aggressive ESG policies than profit-maximizing firms. When a purposeful firm competes
against profit-maximizing firms, its optimal ESG policy can also benefit its own shareholders.
Thus, “Doing Well by Doing Good” applies in our setting. Nevertheless, a purposeful firm
adopts excessively aggressive ESG policies, and grows too large relative to other firms, both
from the perspective of total industry surplus. Intuitively, purposeful firms do not internalize
how their ESG policies affect the hiring decisions and the surplus of other firms. In this case,
a purposeful firm would do more social good (i.e., generate a labor-market equilibrium with
higher industry surplus) if it were less purposeful, that is, if it weighted shareholder value more
heavily than worker welfare, for example, by changing the composition of the company’s board
of directors. In some cases, the industry surplus created by a profit-maximizing firm can even
be higher than the one created by a purposeful firm.

Alternatively, the distortions introduced by a purposeful firm are also mitigated by competi-
tion with other purposeful firms. We show that ESG policies are always strategic complements
for purposeful firms. Intuitively, and similar to profit-maximizing firms, a purposeful firm
always benefits from at least marginally outdoing its competitors’ ESG policies. Unlike profit-
maximizing firms, however, a purposeful firm is never tempted to undercut its competitors
by abandoning ESG policies. In this case, we obtain a striking welfare theorem: Competing
purposeful firms pick equilibrium ESG policies that lead to the first-best outcome in labor
markets. In other words, competition in ESG policies between purposeful firms entirely elim-
inates the oligopolistic distortion and maximizes industry surplus. This is true even though
each individual firm aims only to maximize its own surplus, which as discussed above, can have
adverse welfare effects when only a subset of firms are purposeful.

We have discussed our model’s predictions in terms of labor markets. But we re-emphasize
a point that we noted early, namely that our analysis applies equally to ESG policies in
imperfectly competitive product markets, and generates parallel implications for that setting.

Overall, the social purpose of the corporation is a panacea to excessive marker power. More

broadly, our analysis relates the adoption of ESG policies to the nature of competition between



firms and their model of corporate governance.

Related literature

At an abstract level, the idea of firms’ ESG choices affecting subsequent equilibrium outcomes
under imperfect competition is related to literature studying the effects of other types of firm
decisions, including, for example, Brander and Lewis (1986)’s analysis of debt choices and Skli-
vas (1987)’s analysis of managerial contracts. A central theme in much of this literature is that
firms can effectively commit to compete more aggressively via decisions made prior to product
market interactions, and that doing so is a potential source of advantage. Perhaps surprisingly,
this same effect operates in our setting also—after all, it isn’t obvious whether committing
to pay workers more leads a firm to compete more or less aggressively. More generally, the
application of the idea that commitment helps in imperfect competition settings to the specific
context of ESG yields numerous insights, including the extent to which competition in ESG
firms pushes the equilibrium outcome towards the socially optimal one.

The literature on the consequences of ESG policies for the equilibria of the real markets
in which firms operate, and in turn for the ESG choices of competing firms, is relatively
small. Closest to our paper is the recent working paper of Stoughton et al (2020), which
similarly characterizes the consequences of firms committing to ESG policies before interacting
in imperfectly competitive product or labor markets, and shows that profit-maximizing firms
typically individually benefit from this commitment. Relative to Stoughton et al we model
ESG as a clear commitment to deliver a minimum level of utility to worker or customers, as
opposed to committing the manager to the more diffuse objective of putting weight on worker
or customer surplus. This difference in how we conceptualize ESG policies has important
implications for our analysis, including, for example, the observations that aggressive ESG
policies hurt stakeholders in other firms; that there is a strong force pushing each firm to
marginally out-do the ESG policies of its competitors; and that a firm’s best response to its
competitors adopting aggressive ESG policies is to abandon ESG altogether. Moreover, this
distinction allows to investigate differences in optimal ESG policies adopted by purposeful and
profit maximizing firms.

Xiong and Yang (2022) explore a different motive for ESG policies by profit-maximizing



firms that operates for network goods, namely that since each customer benefits from an
increase in the total number of customers, an ESG policy can increase a firms’ profits by
incentivizing a firm to charge lower prices, thereby attracting more customers.

Albuquerque et al (2018) conceptualize ESG very differently, and in particular, as a char-
acteristic that directly impacts consumer demand by decreasing consumers’ elasticity of sub-
stitution. As such, ESG policies raise profit margins, and reduces exposure to shocks.

In a non-ESG setting, Rey and Tirole (2019) study the use of price caps by firms selling
complementary goods, and show that such price caps can alleviate double-marginalization
problems for firms. In their analysis, firms collectively agree to price-cap arrangements

A sizeable literature has addressed the topic of a firm’s objectives. See, for example, Tirole
(2001); or for a recent survey, Gorton et al (2022). Allcott et al (2022) quantitatively estimate
the relative importance of firm’s profits, consumer surplus, worker surplus, and a subset of
externalities including carbon emissions.

While the theoretical literature on the effects of ESG policies on product and labor market
is small, a larger theoretical literature considers responsible investing. Heinkel, Kraus, and
Zechner (2001) show that, when some investors automatically exclude a brown stock, this lowers
its number of shareholders, meaning that each individual shareholder has to bear more risk,
in turn reducing its stock price. Davies and Van Wesep (2018) demonstrate that the resulting
lower price raises the number of shares granted to the manager if his equity-based pay is fixed
in dollar terms, paradoxically rewarding him. Oehmke and Opp (2020) show that responsible
investing is only effective if responsible investors are affected by externalities regardless of
whether they own the emitting companies, and if they can co-ordinate. Pedersen, Fitzgibbons,
and Pomorski (2021) focus on the asset pricing implications of responsible investing and solve
for the ESG-efficient frontier. Goldstein et al. (2022) show that responsible investors can
increase the cost of capital, because their trades reflect ESG rather than financial performance,
thus making the stock price less informative about financials. Pastor, Stambaugh, and Taylor
(2021) model how greater taste for green companies increases their valuation and reduces
equilibrium expected returns. Edmans, Levit, and Schneemeier (2022) study the optimal
socially responsible divestment strategy and show that a tilting strategy whereby a responsible
investor holds only the best-in-class brown firm, can be superior to a blanket exclusion strategy

whereby all brown firms are sold, as the former gives brown firms incentives to reform. Landier



and Lovo (2020) find that the more money investors put into ESG funds, the more important
it is for an industry to reduce its externalities to obtain financing. Green and Roth (2021)
show that investors targeting social welfare should consider how other commercially-focused
investors will react to their portfolio decisions. Chowdhry et al (2019) study co-investment by
“impact” and profit-motivated investors.

Our analysis takes as a building block a standard Cournot model of imperfect competi-
tion, which makes transparent the role of the novel aspect of our analysis, viz., firms’ ESG
commitments to treat their stakeholders well. The Cournot model has the specific advantages
of allowing for a clear separation between ESG commitments (expressed in terms of price)
and subsequent actions in the imperfect-competition game (in Cournot, quantities). It also
naturally generates the pro- and anti-competitive effects of ESG policies that are central to

our analysis.?

2 Set-up

There are two firms. Each firm i € {1,2} deploys labor [; € [0,1] to produce f; (l;), where
fi (+) is strictly increasing and concave. Throughout, we assume firms choose interior levels of
[; that is, we either impose the Inada conditions f/ (0) = oo and f/ (1) = 0, or in the case of
a linear specification adopt appropriate parameter values. The productivity of the two firms
is unambiguously ordered, i.e., the comparison between f| (I) and f}(l) is independent of [.

Without loss, firm 1 is weakly more productive,

)= f0). (1)

2We follow much of the literature of work with a Cournot model in which firms’ quantity decisions are
strategic substitutes; see (2) below. While this feature matters for our results, a satisfactory analysis of the
case of strategic substitutes is beyond the scope of the current paper. We also note that all although the
distinction between actions as strategic substitutes and complements is sometimes related to quantity versus
price competition, the two notions are separate; quantity competition can generate strategic complementarity,
while price competition can generate strategic substitutability. Indeed, in models of price competition based
on firm “location,” this last point is often overlooked because many analyses focus for simplicity on the case
in which all consumers buy from at least one firm; see, for example, the discussion in Mas-Colell et al (1995),
and especially exercise 12.c.14.




We write L = [ +15 for total labor employed at all firms. There is a continuum of workers, with
a measure normalized to 1, and ordered on [0, 1] by outside option W () for worker [ € [0, 1],

where W’ (-) > 0. Hence the inverse labor supply curve is W (L). We assume
W (L) L+ W (L) >0, 2)

which ensures both that firms’ reaction functions to other firms’ hiring decisions slope down
(see formal result below) and that the employment cost W (L) L faced by a monopsonistic firm
is convex (i.e., W” (L) L+ 2W' (L) > 0). For example, this assumption holds if W (L) is linear
or W (L) = KL<, where K and ¢ are positive constants.?

Firms compete in Cournot fashion. That is, the manager of each firm simultaneously
announces employment /; and the market wage is determined by W (L). There is significant
evidence that employers enjoy market power in labor markets; see, for example, Lamadon et
al. (2022). The objective of the manager of each firm is to maximize its profits.*

The key innovation of our analysis is the assumption that firms can adopt ESG policies.
Specifically, before hiring decisions are made, the board of directors of each firm publicly
commits its firm to pay its workers a minimum level of w; > 0, that is, an ESG policy is a
w;. A firm that has adopted such a policy pays its workers max {w;, W (L)}. The manager
of the firm maximizes the firm’s profits subject to this constraint. Intuitively, the board of
directors of the firm sets a minimum wage policy that can be monitored and enforced (wages
and benefits are observable and verifiable), but the hiring decision is made by executives who
have incentives to maximize profit. Notice that w; may also include non-pecuniary benefits to

employees.

3 Preliminaries

In this section we state several basic results and definitions that are used in the core analysis.

31n this example, the supply curve (%)6 has constant elasticity, where € is the elasticity of labor supply.

4Kreps and Scheinkman (1983) show that, under some circumstances, the Cournot outcome arises if firms
first choose maximum capacities, and then subsequently engage in price competition. Similarly, we conjecture
that equilibria in our setting coincide with the outcomes of a game in which (i) boards of directors set ESG
policies; (ii) profit-maximizing managers make capacity decisions; (iii) profit-maximizing managers engage in

price competition.



3.1 First-best benchmark

The first best allocation maximizes industry surplus which is defined by the firms’ total output

net of the outside options of the workers they employ. It is given by

l1+l2

S, ) = f1(ly) + fa(la) — (1) dl. (3)

0

Thus, the first best allocation is I;* such that for i € {1,2} we have
fiGT) =W =W ([ +157). (4)

Notice that [7* would be the equilibrium outcome if all firms were controlled by a single owner
whose objective is to maximize surplus rather than profit. It is also immediate that the first
best allocation would be achieved if the labor market was fully competitive, so that each firm

acts as a price-taker. Indeed, let
Xi (W) = arg max fi(ly =Wl (5)

be firm ¢’s profit-maximizing employment decision if facing a constant wage W. Then, [* =
Ai (W**). Notice that \; () is a decreasing function. We use this notation throughout. Since
firm 1 is weakly more productive it hires more workers under the first-best allocation, I7* > [5*.

Nevertheless, the marginal productivity of both firms is identical, f] (I7*) = f5 (I3%).

3.2 No-ESG benchmark

Suppose firms cannot commit to ESG policies. Firm ¢ takes firm —i’s hiring [_; as given and
maximizes profits, generating firm i’s reaction function r; (I_;;0). Here, 0 denotes No-ESG

policy (w; = 0). Formally,

Lemma 1 The reaction function r; (I_;;0) is strictly decreasing in l_; and r; (1_;;0) 4+ 1_; is

strictly increasing in [_;.



All omitted proofs are in the Appendix. Lemma 1 establishes if firm —: hires more then
firm ¢ hires less, because firm —i’s increased hiring raises wages. However, firm ¢ reduces
its employment by less than the increase firm —i’s employment, so that overall employment
increases. To see the latter point, notice that if firm ¢ instead reduces its employment by the
same amount that firm —: increases its, then wages would remain unchanged, while firm i’s
marginal productivity is higher (since f is concave), implying that firm 7 isn’t optimizing.

Next, we characterize the equilibrium of the No-ESG benchmark.

Lemma 2 A unique equilibrium of the No-ESG benchmark exists. In equilibrium, each firm

i € {1,2} hires 1P =r; (li-, 0) which is given by the solution of
fL ) =W (7 + 1) 17+ W (I + 1) (7)

Moreover, 1P > 15,

P +17 <+ 15, (8)

and both firms pay their workers
WP =w (I7 +1) < W™, (9)

As in the first-best benchmark, the more productive firm hires more workers, (¥ > 5.
However, unlike the first-best benchmark, the larger firm has a higher marginal productivity,
fi (ZIB) > fi (lf). Intuitively, monopsony power leads firms to not fully internalize the social
benefit from increasing employment, and the larger firm fails to internalize it to a larger extent.’

Lemma 2 confirms that the usual monopsony distortion arises, so that total employment and
wages are below first-best levels. Forcing both firms to hire more and pay higher wages would
move the economy closer to efficiency. Regulators who aim to maximize social welfare would
be tempted to impose a minimum wage on the industry. However, such an intervention would

need to be tailored to industry-specific conditions that are likely to be hard for a regulator

5In the proof of Lemma 2 we show that [ < [}*, i.e., the larger firm is always distorted down. However, in
general, [P < I3* is not guaranteed. Intuitively, if the smaller firm is sufficiently unproductive, it hires very few
employees in the first place, and hence, the first order determinant of its hiring decision is the market wage,
which is lower in equilibrium (relative to the first best) due to the incentives of the larger firm to distort down
its own employment.

10



to observe. In contrast, firms have a better knowledge of the industry in which they operate,

motivating our interest in studying their incentives to self-impose ESG policies.

3.3 An ESG firm’s reaction function r; (-;w;)

Suppose that before hiring, the board of firm ¢ commits the firm to pay a minimum level of
w;. Recall that a firm that has adopted such a policy pays its workers max {w;, W (L)}. Given
the announced ESG policies, the manager of firm ¢ chooses [; to maximize its profits. This
subsection characterizes firm ¢’s hiring response I; to firm —¢’s hiring [_;, given firm i’s ESG
policy w;,—that is, firm ¢’s reaction function.

Firm ¢’s profits given employment decisions /; and [_; and firm ¢’s ESG policy w; is

Note that firm ¢’s profits are affected by firm —:’s ESG policy only via firm —i’s hiring decision

l_;. As such, firm i’s reaction function is independent of firm —i’s ESG policy:
ri (I w;) = arg max7; (1,15 wi) . (11)
To characterize r; (I_;;w;), we first define A; (w) as the solution to
A+r i (N0) =W (w). (12)

In words, A; (w) is the level of hiring by firm ¢ such if firm —i is a non-ESG firm and responds
optimally then the resulting wage is w. Define A; (w) = 0 if W (r; (0;0)) > w and A; (w) = oo
if W (A+r;(A;0)) <w for all A. Note that A; (w) = 0 is well-defined because, by Lemma 1,
the left hand side of (12) is strictly increasing in A, so at most one solution exists. For use

below, note that Lemma 1 also implies that A; (+) is strictly increasing.

11



Lemma 3 Firm i’s reaction function is given by

)\i (wz) Zf l_i < W_l (wl) — )\Z(wl)
(s w;) = Wt (w) =1 ifls € (W (wi) — N (i), Ai (wy)) (13)
= min {)\i (w;) , max {W’l (wi) — gy ri (I O)}} ) (14)

The solid line in Figure 1 graphically illustrates Lemma 3, and in particular shows the three
regions of firm ¢’s ESG reaction function. As one would expect, the reaction function is weakly
decreasing in [_;. In the first region, where I_; < W~ (w;)—\; (w;), we have r; (I_;;w;) = A (w;)
and W (r; (I_;;w;) + 1—;) < w;. Since the demand by firm —i is relatively low, the market wage
is below firm #’'s self-imposed minimum wage w,;. Hence, firm i pays its employees above the
market wage as if it faces a perfectly elastic supply at w;. In other words, the ESG policy
mutes the monopsony distortion of the manager, who acts as a price taker. We label it as the
competitive region.

In the second region, where [_; € (W™ (w;) — X\ (wi), A (wi)), we have r; (I_;;w;) =
W1 (w;) — I_;, which implies W (r; (I_;;w;) +1_;) = w;. That is, the market wage is equal to
firm ¢’s self-imposed minimum wage. In this region, demand by firm —z is higher, and if firm ¢
were to hire as if it faces a perfectly elastic supply at w;, the resulting market wage would be
higher than its self-imposed minimum wage, which in turn would incentivize firm i to hire less,
as if it faces no minimum wage constraint. However, since firm —i’s demand isn’t so high, if
firm 7 were to hire as if it has no constraints, that is I; = r; (I_;;0), then the resulting market
wage would be lower than its self-imposed minimum wage, which in turn, would incentivize
it to hire more aggressively, as if it faces perfectly elastic supply at w;. Therefore, the best
response of the firm is to choose the residual level of demand such that the resulting market
wage exactly equals its self-imposed minimum wage. Put differently, the manager of firm
¢ ignores the monopsony distortion as long as there are enough workers who are willing to
accept a wage of w,;. Notice that while firm ¢ is not paying above the market wage, its ESG

policy increases the market wage above the level that would have emerged if it were to set

Tf w; > W (L) then firm i may face excess supply. In this case, the employment in firm 4 is rationed and
workers are randomly allocated to firm ¢ until /; of them are hired.

12



w; = 0. We label this region as the residual region.

In the third region, where [_; > A_; (w;), firm ¢’s ESG policy isn’t binding, i.e., r; (I_;;w;) =
i (I_;;0). To see this, note that [_; > A_; (w;) is equivalent to W (I_; + 7; (I_;;0)) > w;, which
says that if firm ¢’s profit maximizing response to [_; pushes the market wage above w; even

absent ESG. We label this as the non-binding region.

Firm ¢’s choice [;

—_—
-~
-
—
-

competitive : residual : non-binding
WL (wi) — i (ws) A (w;) Firm —i’s choice [_;
Figure 1 — ESG firm/s labor reaction function

Figure 1 also shows how firm ¢’s reaction function shifts as its ESG policy grows more
aggressive; this is the shift from the solid blue line to the dashed green line. The competitive,
residual, and non-binding regions all shift to the right. For intermediate hiring by firm —z,
roughly the residual region, a more aggressive ESG policy w; leads firm ¢ to hire more, and the
reaction function shifts up. This is the pro-competitive effect of ESG; a more aggressive ESG
policy extends the perfectly elastic portion of the supply curve that firm i’s manager faces.
But for low hiring by firm —i, roughly the competitive region, a more aggressive ESG policy
w; leads firm ¢ to hire less, and the reaction function shifts down. This is the anti-competitive

effect of ESG; a more ESG policy makes workers more expensive, and the manager hires less.

13



4 Labor market equilibrium

We next characterize the labor market equilibrium arising from an arbitrary pair of ESG
policies. In equilibrium, if = r; (I*;;w;) for i € {1,2}, and firm ¢ pays its workers W; =

max {W (I§ +15) ,w;}.
Proposition 1 For a given (wy,ws), a labor market equilibrium always exists.

(i) If max; w; < WP then the unique equilibrium is the No-ESG Benchmark as characterized

by Lemma 2.

(73) If min; w; > W** then the unique equilibrium is If = X\; (w;) and W} = w; for firms

i=1,2.

(iii) If wi =w_; =w € (WE W**) then for any i = 1,2 and
IFe (W (w) —min{A_; (w), A (W)}, min{A; (w), A (w)}] (15)

there is an equilibrium in which (I7,1*;) = (I*, W' (w) — ) and W} = W*, = w. No

other equilibrium exists.

(iv) Ifw; > w i, w; > W8 andw_; < W** then the unique equilibrium is [} = min {A; (w;), \; (W)},
Iy =rlfwy), Wr=w; and W*, = max{w_;, W (¥ +r_; (I55w_))}. If w; <W*™ and

esther firms are symmetric or i =1, then [} > 1.

Proposition 1 has several important takeaways. First, according to part (i), if both firms
adopt ESG-policies milder than W2, then the labor market equilibrium coincides with the No-
ESG benchmark outcome. Intuitively, these mild ESG policies are non-binding and don’t effect
the labor market equilibrium. Second, according to part (ii), if both firms adopt ESG-policies
that are more aggressive than the first-best wage W**, then in equilibrium each firm pays its
self-imposed minimum wage and hires as if it faces a perfectly elastic supply at that level. Both
firms pay higher wages than what would have been set by the market absent their self-imposed

ESG policies.” An immediate implication of this result is that if both firms commit to an ESG

TIf w; > W** then \; (w;) < A\ (W**), and hence, W (A1 (w1) + A2 (w2)) < W (A1 (W**) + Ao (W**)) =
W < w;.
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policy of W** then the first-best is obtained. The left and right panels of Figure 2 depict the
reaction functions and the resulting labor market equilibrium of two symmetric firms when

max; w; < W8 and w; = wy = W**, respectively.

Wy, Wy < WE wy=wy; =W
I Iz

A(WH)

A

15 = AWF) I =AW*)

Figure 2 — labor reaction functions under ESG policies that induce the

No — ESG benchmark (left panel) and the first best benchmark (right panel)

Third, according to part (iii), if both firms adopt the same ESG-policy then multiple
equilibria exist. In all of these equilibria, both firms pay the market wage, which is equal to
their identical self-imposed minimum wage w, and total employment equals W~ (w). Although
firms pay the market wage, the paid wage and total employment are both higher than their
counterparts in the No-ESG benchmark. The different equilibria differ only in the number of
workers that each firm hires. The multiplicity stems from the fact that the reaction functions
always intersect in the residual-demand region, which has a slope of —1. There, both firms
have incentives to hire just enough workers such that the market wage equals the self-imposed
minimum wage. Indeed, neither firm has incentives to hire more, since doing which would
increase the wage it has to pay (the monopsony effect). At the same time, no firm has incentives

to hire less, since doing so would push the market wage below its self-imposed minimum wage.®

8Notice, this region is non-trivial even though firms are asymmetric; indeed, in the residual-demand region
a firm’s hiring decision is independent of its production function.
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Last, according to part (iv), if the competing firms are similar, the firm that adopts a more
aggressive ESG-policy hires more workers in equilibrium. Intuitively, an aggressive ESG-policy
commits a firm to hire more and consequently push its competitor to hire less. If the more
productive firm also adopts a more aggressive ESG policy, then it will be more aggressive in
the labor market both due to its ESG policy and its inherent higher productivity. If the less
productive firm adopts a more aggressive ESG policy, then the two forces operate in opposite
directions, and the ranking with respect to the ESG policies is ambiguous.’

The left panel of Figure 3 depicts the reaction functions of the symmetric firms when
they adopt the same moderate ESG policy (W; is in the interval (W2, W**) and defined in
(17) below). The overlapping 45-degree lines is the graphical representation of equilibrium
multiplicity. The right panel shows how the equilibrium set shifts to the green dot when firm

2 increases its ESG policy above its opponent (wj > wy = wq). In this case, the equilibrium is

unique, and firm 2 increases its employment while firm 1 reduces its.

w, = w, € (WE W) Wy = wy € (WE W) w'y > w,y
ly

A(ws)
A(w's)

Aw)fp-----—-------

A(w2)

Aw1)

AMawz) Mw,) A(wz) A(wq)

Figure 3 — labor reaction functions under moderate ESG policies that induce multiple equilibria

Interestingly, it is possible that w; < W** and yet I > [3*. That is, firms can adopt ESG policies that
commit them to pay less than the first best wage, and nevertheless, end up hiring more than the first best level
in equilibrium. If w; = W;, where W; € (W}, W**) is defined by (17) below then ¥ = min{A;(W;), \;(W;)} =
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Figure 4 is similar to Figure 3 with the exception that the two firms adopt a relatively
extreme ESG policy (wy,ws € (W, W**)). The right panel shows how the equilibrium set shifts
to the green dot when firm 2 decreases its ESG policy below its opponent’s. In this case, the

equilibrium is unique, and firm 2 decreases its employment, while firm 1 (weakly) increases its.

W= w, € (W, W) wy=wy € (W, W™); 0, < w,
11.2 IZ
Awy)|—- Awy) [
Alw'y)
Ae) \ Alws)
N
: IE1 I_ Il
Alwy) Alws) A(wy) Alwz)

Figure 4 — labor reaction functions under extreme ESG policies that induce multiple equilibria

5 ESG equilibrium

In this section and the next we consider the optimal choice of ESG policies by firms’ boards of
directors. We first assume that a board’s objective is to maximize firm profits, i.e., shareholder
value. Section 6 in turn considers the case of boards maximizing a broader measure of a firm’s

impact on the economy, namely total surplus created by a firm.

5.1 Shareholder value maximizing ESG policies

We consider first the case in which only firm ¢ adopts the an ESG policy. For example, only
firm ¢ is able to credibly commit to treat its workers well; or alternatively, firm 7 is a “thought
leader” and considers a policy that hasn’t occurred to firm —:. In the following subsection,
we in turn allow firm —i to respond to firm ¢’s ESG policy by optimally choosing w_;, and

given the expected reaction of firm —i, we analyze firm ¢’s optimal ESG policy. The following
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corollary of Proposition 1 gives the labor market equilibrium that arises in this case.

Corollary 1 Ifw_; = 0 then the equilibrium is unique and characterized as follows:

(i) If w; < WP then the No-ESG benchmark is obtained.

(it) If wy > WP then I} = min{A; (w;), N (wi)}, I*; = r_; (I5;0), W} = w;, and W*, =
W (X +r_; (I50)).

From Corollary 1, the ESG firm’s hiring is I = min {A; (w;) , \; (w;)}. The two terms in the
minimand correspond, respectively, to the equilibrium falling in the residual and competitive
regions of firm ’s reaction function. As firm i’s ESG policy w; becomes more aggressive,
the first term A; (w;) increases, while the second term \; (w;) decreases, corresponding to the
pro- and anti-competitive effects of ESG discussed above. At the non-ESG benchmark W75
we know A; (W5) = 15;

7 while the monopsony distortion in the non-ESG benchmark implies

1B <\ (WB ) Consequently, if firm i adopts an ESG policy moderately above WP then it
hires I; = A; (w;) > [P, which in increasing in the ESG policy w;.

As firm ¢ continues to increase its ESG policy the anti-competitive effect eventually dom-
inates, and [} = \; (w;). In particular, we know the anti-competitive effect dominates as w;
approaches the first-best wage level W**  because the monopsony distortion and the definition

of W** imply
(W) + i (N(W);0) < \i(W™) + A (W) = W H (W) | (16)

in turn implying (Lemma 1) A; (w;) < A; (w;).
It follows that the ESG policy that maximizes firm i’s employment is W; e (WB, W**),

defined as the (unique) intersection of the functions A; and \;:
A; (W) — (W) . (17)

In words, W; is the ESG level at which pro-competitive effects end and anti-competitive effects
begin. Figure 5 graphically depicts this. Moreover: since total employment [; + r_; (I;;0)

increases in [;, the same figure qualitatively applies to industry employment.
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Modest ESG policies increase profits for the adopting firm. The reason is that a modest
ESG policy effectively commits firm ¢ to compete more aggressively in the labor market. Given
this commitment, the competing firm —i retreats. By definition, if firm ¢ hires [” then the
marginal benefits and costs of hiring more workers are exactly balanced, conditional on firm
—i hiring {Z,. But if firm 4 can commit to its hiring choice, the marginal cost of additional
hiring is reduced because firm —i retreats and hires less, reducing the wage impact of firm 7’s
additional hiring.

Modest ESG policies are profitable for the same reason that a firm benefits from commit-
ment in Cournot settings. However, the commitment attainable with ESG policies is limited;
as discussed above, the maximal employment that firm ¢ can achieve is \; (VV,) But if firm
1 is adopting ESG policies purely in order to maximize profits, then the limited commitment
power they generate is more than enough. Specifically, a profit-maximizing firm ¢ would adopt
an ESG policy strictly below W;. This is readily seen from the following expression for firm ¢’s

marginal profits from committing to increase hiring /;:

This expression is negative at [; = \; (VT@) The third term is the monopsony distortion, and
is negative. Evaluated at [; = \; (VT@), the combination of the first two terms is 0, because by
definition f! ()\i (Vf@)) =W,

The next result characterizes the ESG policy that maximizes shareholder value, and com-

pares the properties of the equilibrium that unfolds to the No-ESG benchmark. Notationally,

let ¢! denote the shareholder-value maximizing choice of ESG.

Proposition 2 Suppose firm i’s opponent adopts the No-ESG policy (i.e., w_; = 0). Then,
the shareholder value mazimizing ESG policy of firm i satisfies o} € (W5, VT/Z) Under the
optimal ESG policy ©f, lf = N; (¢]), I*; = 7—; (Ai (¢F);0), and W = W*, = ¢f. Relative to
the No-ESG benchmark, worker welfare, industry employment, and firm i’s employment and
profit are higher. In contrast, firm —i’s employment and profit are lower. Both firms pay the
same wage, which is higher than the No-ESG benchmark.
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The reasoning above has two interesting implications. First, if the labor market was com-
petitive (i.e., labor supply is perfectly elastic) then the shareholder-value maximizing ESG
policy would be the No-ESG policy. Second, the firm’s ESG policies have an effect only if
the firm’s competitors are aware of these policies. Thus, it’s in the best interest of firms to
credibly advertise their ESG policies; regulations that facilitate transparency and disclosure of
ESG policies would contribute to their effectiveness and widespread adoption.

As noted above, the shareholders of firm ¢ benefit from their firm’s ESG policy at the
expense of the shareholders of firm —i. But the employees of both firms gain from firm i’s ESG
policy. Indeed, in equilibrium, both firms pay their employees a higher wage of ¢} > W51
Moreover, while the employment of firm ¢ increases at the expense of firm —i’s employment
(ie., I7 > 1P and I*;, < IB)), total employment increases (i.e., I} +*, > [Z +5,). That is, firm
i increases its employment by more than firm —: reduces it. Therefore, worker welfare always
increases relative to the No-ESG benchmark. In this respect, the unintended consequences of
a profit-motivated ESG policy are beneficial to workers. Interestingly, since there is no pay
difference in equilibrium between ESG and non-ESG firms, without additional information
about the productivity of each firm, identifying the ESG firms based on how they treat their
workers is empirically challenging.!!

Nonetheless, firm i’s adoption of ESG never raises industry employment to its first-best
level. By Lemma 1, industry employment is maximized by firm ¢ maximizing its own employ-
ment, which it does by adopting W; and hiring [; = A, (Wz) By the definition of A;, firm
—1’s best response leads to a market wage Wi, and industry employment of W1 (VA[/%) Since
W, < W** this establishes that industry employment is below its first-best level, as claimed.

The effect of firm i’s ESG policy on industry profits and surplus is more nuanced. In
the Appendix, we show that if firm ¢ is the (weakly) less-productive firm (i.e., i = 2), then
total industry profits decrease relative to the No-ESG benchmark. That is, the increase in
the profitability of firm ¢ is lower than the decline in the profitability of firm —i. Intuitively,
as firm ¢ increases employment at the expense of its more productive opponent, production is

shifted the “wrong” way, toward the firm with the lower marginal productivity and a smaller

0Since W*, = W (A; (w;) +r—; (A; (w;);0)), by the definition of A; (+), W*, = w;.

' Notice that if firms were symmetric then the ESG firm would be larger than the non-ESG firm since it
employs more workers. However, in general, when firms are asymmetric, it is hard to identify which one is the
ESG firm since less productive firms can adopt ESG policy and still hire less.
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monopsony distortion in the first place. This force also explains why industry surplus could
decline due to firm i’'s ESG policy. In this respect, when unproductive firms use ESG policies
to gain a competitive advantage in real markets, they create distortions that are beneficial
to the firm’s shareholders but can be costly from a social perspective. In contrast, if firm
i is the more productive firm (i.e., i = 1), then it is possible that total industry profits
increase relative to the No-ESG benchmark. In this case industry surplus also increases (since
worker welfare is always higher). In fact, industry surplus can increase in those cases even
if industry profitability declines. Intuitively, when the more productive firm uses ESG to
enhance its competitive advantage, production is shifted the “right” way and toward the firm
whose monopsony distortion creates a larger social cost (and hence, increasing production is
marginally more valuable).

Under relatively mild conditions (specifically, W (-) log-concave and production functions
having the standard log-linear form), we show that the more productive firm has stronger
incentives to adopt ESG, that is, the derivative of profits with respect to ESG is greater for
the more productive firm in the neighborhood of the no-ESG benchmark W 2. Intuitively, the
more productive firm has more to gain from higher production (since fi (-) > f4(-)). As noted

above, industry surplus rises when it is the more productive firm that adopts ESG.

I-Kk
I:f

[B

> Wi

WB fP; Wi [/VM

Figure 5— firm's employment as a function of its ESG policy
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5.2 Competition in ESG policies

Only firm ¢ has the capacity to adopt ESG policies in the analysis above. We next consider
what ESG policies firm —: would adopt in response to firm ¢’s ESG choice, where we continue

to focus on the case in which boards seek to maximize shareholder value.

Lemma 4 Suppose firm i adopts ESG policy w;. There exists W_; € (W,, W**) such that the

shareholder-value maximizing ESG policy of firm —i is

v, if wi < min{p*,, W—z}
SOEI;I (wz) = Wi + € Zf w; - [mln{go*_l, W_Z’}, W_z) (19)
0 Zf W; 2 W_i.

Lemma 4 shows that ESG policies are strategic complements when the policies are moderate
and strategic substitutes when they are extreme. If firm i’s ESG policy is sufficiently mild
(w; < min{e*,, W_;}), then firm —i simply responds by picking w_; = ¢*;, which by definition
is the ESG policy that it would adopt if firm ¢ hadn’t adopted any ESG policy at all. In this
case, the “leader” firm 7’s ESG policy has no effect on the “follower” firm’s choice.

If firm ¢’s ESG policy is intermediate (¢*, < w; < W_,) then if firm —i simply adopts
©*,; it has a less aggressive ESG policy than firm —i. From Proposition 1’s characterization of
the labor-market equilibrium, a firm gains nothing from adopting an ESG policy that is less
aggressive than its competitor. So instead, firm —i responds by marginally outdoing firm i’s
ESG policy. So in this case, as firm i’s ESG choice becomes more aggressive, it pushes firm —:
to respond by in turn adopting progressively more and more aggressive ESG policies.

Finally, if firm i’s ESG policy is sufficiently aggressive (w; > W_;) the benefit to firm —i of
outdoing w; is too small to justify the cost of higher wages. This is immediate once w; crosses
the first-best level W**, since in this case firm —¢’s hiring shrinks if it outdoes firm ¢’s ESG
policy, while its labor costs increase (Proposition 1). By continuity, this conclusion extends to
an interval of firm ¢’s ESG policies below W**. Conditional on not outdoing firm ¢ ESG choice,
firm —i is best-off abandoning ESG (or, strictly speaking, picking an ESG policy so moderate
that it has no effect on its behavior).

The next result characterizes the equilibrium when shareholder value maximizing firms

compete in ESG policies. Specifically, firm ¢ chooses w; and then firm —: responds by choosing
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w_;. Given ESG policies (w;,w_;), the firms compete in the labor market. We present our
results for ESG competition for the case of symmetric firms, ie., ¥ = ¢5 = ¢* and W, =
W, = W. However, analysis of a parameterized example suggests that our conclusions also

extend to the case of asymmetric firms.

Proposition 3 Suppose firms are symmetric and choose ESG policies to maximize their share-

holder value. Then,

(1) If A(¢*) < AX(W) then firm i chooses ESG policy ¢* and of firm —i chooses policy
©* +¢e. The equilibrium is payoff equivalent to the equilibrium that emerges when firm i
adopts the No-ESG policy (i.e., w; = 0) and firm —i adopts policy ©*, as characterized
by Proposition 2.

(i) If A(p*) > N(W) then firm i chooses ESG policy W and firm —i chooses the No-ESG
policy (i.e., w_; =0).

In part (i) of Proposition 3, firm ¢ adopts a moderate ESG policy that is too moderate to
deter firm —z, who in turn outdoes firm 7’s ESG policy and obtains an advantage in the labor
market. In contrast, in part (ii), firm ¢ adopts an ESG policy that is aggressive enough to deter
firm —i from matching it, and firm 7 consequently retains its advantage in the labor market.

The condition A (¢*) < A(W) is a comparison between two hiring levels. To understand
this condition, note first that if firm ¢ “concedes” and adopts an ESG policy that it knows
its competitor will outdo, then firm ¢’s payoff is the same as from simply playing the non-
ESG best-response to firm —i hiring A (¢*). Second, A(W) is firm i’s hiring if it adopts W
and deters firm —i. By the definition of W, if firm i adopts this ESG policy then firm —i is
indifferent between marginally outdoing it and hiring (W) itself; and abandoning ESG and
simply playing the non-ESG best-response to A(1W). By symmetry, it follows that firm i’s
profits from adopting W equal its profits from playing the non-ESG best response to A\(T).

Consequently, firm i’s choice between concession and deterrence can be re-expressed as:
would it prefer to play a non-ESG best-response to a competitor hiring A (¢*) or hiring A(W)?
Naturally, firm ¢ would prefer to play against the competitor with the lower hiring level, yielding

the condition in Proposition 3.
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The analysis above suggests that the implications of Proposition 2 with respect to worker
welfare, industry profitability and surplus extend to cases in which profit-maximizing firms
compete in ESG policies. Therefore, competition in ESG policies always benefits workers but
it may in fact reduce industry surplus once firm’s profitability and shareholder valuation is
accounted for. As before, the misallocation of labor across firms due to competition in ESG
policies can be determinantal from a social perspective. As we shall see below, this conclusion
will be overturned when purposeful firms compete in ESG policies.

If competition in ESG policies reduces industry profitability (see discussion above) and
there is ex-ante uncertainty about which firm is the first-mover in the ESG-game, then both
firms have incentives to coordinate on low impact ESG policies if possible. Ideally firms would
like to commit to abstain from ESG altogether. But in practice this may not be possible, since
the gain to deviation would be highest in this case, and firms may instead have to settle on
coordinating on mild ESG in order to reduce deviation-incentives. This conclusion raises anti-
trust concerns for the seemingly benevolent adoption of industry-wide ESG standards, and for
moves by large asset managers (“common owners”) to promote ESG.

Finally: Proposition 3 uses the best-ESG-response characterization of Lemma 4 to char-
acterize a leader-follower game. One can also ask: What happens if the two firms choose
ESG policies independently, without observing the other’s choice? An implication of Lemma
4 is that no pure-strategy equilibrium of this simultaneous-move game exists. At least for the
symmetric case, we have explicitly characterized the mixed-strategy equilibrium of this game
for many cases;'? it consists of both firms mixing over an interval of ESG policies immediately
above the one-ESG-firm profit-maximizing policy ¢*, and bounded away from W. The impli-
cations of this mixed-strategy equilibrium for employment and worker welfare, and industry
profits and surplus, are qualitatively similar to those for the equilibrium of the leader-follower

game.

128pecifically, we characterize the mixed-strategy equilibrium under the following condition: Define @ as the
ESG policy such that firm 4 is indifferent between playing w; = @ against w_; = 0 and playing w; = 0 against
w—_; = ¢*. The condition is: @ < W. This condition is satisfied in all parameterized examples that we have
examined.
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6 Purposeful firms

Thus far, we have assumed that boards seek to maximize shareholder value, i.e., profits. In
this section, we analyze what happens if boards care about the total surplus created by the
firm, which in this setting equals the sum of profits and workers’ compensation net of their
outside options. We label such firms as purposeful.

Importantly, we continue to assume that managers are profit-maximizing, subject to the
constraints imposed by ESG policies.'® Leading cases in which purposeful firms potentially
emerge are if shareholders are socially conscious, or if workers gain board representation.

Section 5 established that profit-maximizing firms adopt less-than- “maximal” ESG policies.
Specifically, a single-ESG firm adopts milder ESG than size-maximizing level W;; while a com-
peting ESG firm doesn’t match aggressive ESG policies of competitors, and instead abandons
ESG. In contrast, here we show that purposeful firms fully exploit ESG policies, so that both
of the above statements are reversed. Indeed, the board of a purposeful firm would like to have
additional tools beyond ESG at its disposal.

A purposeful firm cares directly about worker surplus, which in turn depends on the outside
options of the workers it employs. Calculating these outside options requires assumptions on
how workers are allocated across firms. The minimum and maximum values of the combined
outside options of firm i’s workers are, respectively, f(f‘ W (l)dl and flljﬂ’l W (1) dl. We define

firm #’s surplus using a weighted average of these possibilities, with weight u € (0, 1).!4

St = 5@ - [ Wa—a-p | waa (20)

I

Purposeful firms are “narrow” consequentialists. They care about the immediate outcomes of
their actions, but not the equilibrium implications for the surplus created by other firms.

Notationally, let o (w_;) be the ESG policy that maximizes firm i’s surplus, given that
firm —i adopts ESG policy w_;.

I3 Effectively, we assume the board of the firm (or its investors) cannot directly alter the incentives of the
manager to internalize the welfare of the firm’s employees.

" Our results hold for any p € [0,1]. If p = 3 then S; (I;,1;) + S; (I, ;) = S (l;,1;), that is, the sum of
individual firms’ surplus equals the industry surplus.
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6.1 Optimal purposeful ESG policy

As in Section 5, we first consider the case in which only firm ¢ adopts an ESG policy, and
analyze the consequences both for surplus created by firm i, and for other welfare measures.
In the following subsection, we in turn allow firm —i to respond, under the assumption that
both firms are purposeful.

We start by characterizing by characterizing firm 4’s surplus-maximizing ESG policy, ¢! (0):

Proposition 4 Suppose firm i’s opponent adopts the No-ESG policy (i.e., w_; = 0). Then,
the optimal purposeful ESG policy of firm i is of (0) = W;. Under optimal ESG policy w;,
Ir=A; <VAVZ> =\ <W1>, I, =r_ (Ai (WZ> ;O), and W* = W*, = W;. Relative to the No-
ESG benchmark, worker welfare, industry employment, and firm i’s employment are higher.
Firm —i’s employment and profit are lower. Both firms pay the same wage, which is higher

than the No-ESG benchmark.

Proposition 4 is similar to Proposition 2, with the exception of ¢f (0) > @77 (0) = ¢,
that is, purposeful firms adopt more aggressive ESG policies than their shareholder value
maximizing counterparts. Intuitively, in order to maximize its own surplus, a purposeful firm
wants to be large, even at the expense of its profitability.

It is worth highlighting that the purposeful firm ¢ would like to be even larger than the
size \; <V[@> that it attains with ESG policy Wl The reason is that the marginal worker hired

produces zero profits, since f/ ()\Z- <VT/Z>> = I/T/i; but strictly positive worker surplus, since firm
i evaluates the marginal worker’s outside option as uW (I;) + (1 — p) W; < Wi.

This observation has two significant implications. First, and in contrast to the case of a
board seeking to maximize profits, a purposeful firm’s board wishes it had additional tools at
its disposal beyond an ESG promise to treat its workers well. But under the assumption that
this is the only tool available, increases in ESG w; beyond W; backfire, because they reduce firm
i’s hiring. Second, the implication that a purposeful firm adopts W; is robust to perturbing
the weights it attaches to shareholder profits and to worker welfare.

Returning to Proposition 4, it follows that firm ¢’s hiring and total industry employment
are both maximized under the optimal purposeful ESG policy, whereas firm —¢’s hiring is min-

imized. Since total employment is higher than under the optimal ESG policy of a shareholder-
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value maximizing firm and the wages that both firms pay their workers are also higher, em-
ployees of both companies benefit more from the optimal purposeful ESG policy.

As in the case of a shareholder-value maximizing firm, the profitability of firm —i is lower
under the optimal purposeful ESG policy relative to the No-ESG benchmark. However, it is
not guaranteed that the profitability of firm ¢ is higher relative to this benchmark. After all,
a purposeful firm’s ESG policy is not chosen to maximize profitability; and indeed, since it
produces at a level where the marginal productivity equals the wage, the firm could increase
its marginal profitability by choosing a slightly less generous ESG policy. That said, since the
ESG policy of firm i deters hiring by firm —i and enables it to hire more workers at a lower
cost, in many cases the profitability of the purposeful firm under its optimal ESG is still higher
relative to the No-ESG benchmark. We give an example of this case in the Appendix. In this
respect, the ESG policy of a purposeful firm can benefit its own shareholders even though it
was not necessarily intended to. Thus, “Doing Well by Doing Good” applies in our setting as
well.

At the same time, relative to the optimal ESG policy of a shareholder-value maximizing
firm, combined industry profits are lower under the optimal purposeful ESG policy. Moreover,

and interestingly, the optimal purposeful ESG policy fails to maximize the industry surplus.

Corollary 2 The optimal purposeful ESG policy of firm i does not mazximize industry surplus.
The industry-surplus maximizing ESG policy of firm i leads to less employment at firm i and

more employment at firm —i, relative to the optimal purposeful ESG policy o (0).
pLoy ’ D purp b Y v;

Intuitively, purposeful firms do not fully internalize how their ESG policies affect the hiring
decisions of other firms. In particular, since under the optimal purposeful ESG policy of firm
i we have f/(I¥) = W, < [, (1*;)," that is, the marginal productivity of firm i’s employees
is lower than of firm —i’s employees. Therefore, industry surplus can increase if firm ¢ hires
fewer employees while firm —i hires more employees. However, since ¢! (0) only maximizes the
surplus of firm ¢, it does not account for this welfare gain. In this respect, the ESG policy of a
purposeful firm is too aggressive from a social perspective. Recall that shareholder value max-

imizing firms adopt a less aggressive ESG policy (i.e., ¢ (0) < ¢f (0)). Thus, to maximize

B Firm —i’s production always reflects the monopsony distortion and hence marginal productivity is above
the paid wage.
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industry surplus, a purposeful firm must overweight shareholders relative to other stakeholders
of the firm, for example, by giving shareholders larger representation on the company’s board
of directors. By doing so, the firm will reduce hiring due to a partial monopsony distortion,
which would be socially beneficial given that the marginal productivity of the purposeful firm

is endogenously lower.

6.2 Competition in ESG policies between purposeful firms

We next allow purposeful firm —i to respond to firm ¢’s ESG policy by adopting its own ESG
policy. We start by characterizing the best response ESG policy of one firm to another.

Lemma 5 Suppose firm i adopts ESG policy w;. Then, the optimal purposeful ESG policy of
firm —i is
W_l‘ Zf w; < W_i

‘Pl—gz‘ (wi) =4 wi+e ifw € (W_;, W**) (21)
W ** if w; > W,

Parallel to Lemma 4, the ESG-best-response function has three regions; but in contrast to
this prior result, ESG policies are always strategic complements for purposeful firms.

If firm ’s ESG policy is sufficiently mild (w; < W_i), then firm —:¢ simply chooses w_; =
W_,;, which is the optimal ESG policy of a purposeful firm when the other firm does not adopt
an ESG policy. In this range, and just as in the analogous case in Lemma 4, the leader’s ESG
choice doesn’t affect the follower’s response.

If firm #’s ESG policy is intermediate (W_; < w; < W**) then firm —i has incentives to
just out-do the policy. This is again similar to the analogous case in Lemma 4, though with
an important difference: now, the purposeful firm —i outdoes firm ¢ ESG policy w; even as w;
approaches the first-best level W**. Specifically: Marginally outdoing firm ¢’s ESG is attractive
from firm —i because it discretely boosts firm —i’s hiring (at the expense of firm 7). But in
contrast to the profit-maximizing case, firm —i is no longer tempted to undercut firm i’s ESG
policy; doing so reduces firm —i’s hiring, which is unattractive to a purposeful firm; while the
“benefit” of reduced wages is simply a transfer of worker surplus to shareholder surplus, and

so isn’t valued by a purposeful firm.
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Finally, if firm ¢’s ESG policy is very aggressive (w; > W**) then firm —i simply adopts w; =
W** and hires A\_; (W**). Parallel to the discussion above, this is another case in which firm
—1’s board wishes it had more tools at its disposal, since the marginal worker hired produces
strictly positive surplus for firm —i. However, if firm —i’s board adopts more aggressive ESG
policies that W** then its manager responds by hiring less, and so aggressive ESG policies
backfire from the purposeful board’s perspective. Hence the purposeful firm never chooses an
ESG policy above the first-best level W**.

The next result characterizes the result of competition in ESG policies by purposeful firms.

Proposition 5 In the unique equilibrium, both purposeful firms adopt ESG policy W**, leading

to the first-best outcome.

Proposition 5 is striking: competition in ESG policies between purposeful firms entirely
eliminates the monopsony distortion and delivers the first-best industry surplus. This is true
even though each individual firm’s objective is to maximize only its own surplus, which as
Corollary 2 shows can have adverse welfare effects because firms don’t internalize the external-
ities that they inflict on competitors’ surplus.

To understand the intuition behind this result, note that firm ¢ anticipates firm —i’s best
response . (w;). While firm i would like to adopt an ESG policy that induces its manager
to be more aggressive in the labor market than firm —i, it cannot achieve this because firm
—1 will always respond with a more aggressive policy, w_; = w; + €. Thus, the best firm ¢
can do is to adopt an ESG policy that maximizes its employment; it has incentives to grow
larger. In principle, since purposeful firms do not internalize the externalities they inflict on
their competitors, they have incentives to grow larger even above the first-best employment
level. However, since the hiring decision is made by a profit-maximizing manager and the firm
cannot commit to an employment level, the second-best is to choose the highest employment
such that marginal productivity is equal to the minimum wage imposed by its ESG policy.
This force pushes both firms to adopt the first-best wages as their equilibrium ESG policies.
Put differently, the strategic complementarity in ESG policies between competing purposeful
firms achieves the first-best outcome. In this respect, ESG is a panacea to market power.

Proposition 5’s conclusion that purposeful competition in ESG policies delivers the first

best outcome equilibrium is robust to perturbing the weights that a purposeful firm puts on
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shareholder and worker surplus. Specifically, as long as a purposeful firm puts sufficient weight
on worker welfare, then it has incentives to marginally outdo any ESG choice by its competitor
that is less than W**. Moreover, as long as a purposeful firm’s hiring decision is made by a
profit-maximizing manager, the board of a purposeful firm will never set an ESG policy that
is more aggressive that W**.

We have established Proposition 5 in the same leader-follower framework that we used to
analyze competition between profit-maximizing ESG firms. But exactly the same outcome

arises if two purposeful firms select ESG firms independently, as in a simultaneous-move game.

7 Concluding remarks

In this paper we study the equilibrium effects of the “S” dimension of ESG in a model of
imperfect competition in labor (and product) markets. All else equal, a profit-maximizing firm
can benefit from adopting ESG policies that give a competitive edge in attracting workers;
“Doing Well by Doing Good” applies in our setting. ESG policies are strategic complements,
and in equilibrium, they are adopted by all firms resulting with higher worker welfare but lower
shareholder value. Thus, profit maximizing firms benefit from coordinating on low impact
ESG policies, raising anti-trust concerns from the adoption of industry-wide ESG standards.
A purposeful firm (lead by a socially conscious board) benefits from such ESG policies, and
imperfect competition between purposeful firms obtains the first best in equilibrium. Thus,
the social purpose of the corporation is a panacea to excessive marker power. More broadly,
our analysis relates the adoption of ESG policies to the nature of competition between firms

and their model of corporate governance.
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A Appendix

A.1 Proofs for Section 3

Proof of Lemma 1. It is convenient to rewrite firm ¢’s maximization problem as

We first note that W (L) (L —1_;) is strictly convex. If W is weakly convex then this is
immediate. Otherwise, consider any L such that W” (L) < 0, and note that

9°W (L) (L — 1)

o =W’ (L)(L—1_;)+2W' (L) > W" (L)L +2W' (L) > 0,

where the final inequality follows from (2). It follows that the firm’s objective is strictly
concave, and hence has a unique maximizer.
Next, we establish that r; (I_;,0) is decreasing. This follows from the FOC

) =W (1) L+ W (4 + 1)

7

The derivative of the RHS with respect to [_; is
W' (1) L+ W+ 1) =W" (L) (L—1-;) + W' (L),

which is strictly positive: this is immediate if W” (L) > 0, and follows from (2) if W" (L) < 0.
The result follows.

Finally, we establish that r; (I_;,0) 4+ [_; is strictly increasing in [_;. This follows from the
single-crossing property applied to firm ¢ profits f; (L —1_;) — W (L) (L —[_;). Specifically,
consider L and L > L such that

FiL=12) = WELNL - 1) > fi(L—12) =W (L) (L—1).
Then for any ZN,Z- > L_;, we claim

Fi(L=13) = W)L = 1-5) > fi(L = 1-3) = W (L) (L — ).

This holds because

fz(z - /l\;z) — fil L — /l\;z) > fz’(z~— ffz) — fi(L—12)

> WL~ 1) = W (L) (L—1)
> WL —T) - W (L) (L—T),

where the first inequality follows from the concavity of f;, and the third inequality follows from
W being strictly increasing.' m

Tocal argument: Recall 7; (I_;;0) satisfies f/ (r) = W/ (r +1_;)r + W (r +1_;). By the implicit function
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Proof of Lemma 2. In equilibrium, [? solves I = r; (r_; (1,0),0). Since the slopes of 7; (+,0)
and 7_; (-,0) are smaller than one, the slope of 7; (r_; (-,0),0) is strictly less than one, and
hence, [P is unique. Inada condition ensures existence. If on the contrary (¥ + 12 > I1* + I3,
then

FLP) = W (8 + )1 W (@4 18) = W (5 + 157 = 1),

which implies f] (I7) > f! (I;*) & 1? < i7", contradicting If + 15 > I}* + [;*.
Next, notice f| > f5 implies ry (I;0) > ro (1;0). Since 7; (;0) is a decreasing function,
lf? =r (7"2 (lf;O) ;O) >ry (7‘1 (ZF;O) ;0) > 1y (7"1 (Z{B;O) ;O) = ZQB,
as required. Therefore,
7)) = WP+ P +w (P +13)
> W (P +15) 15 +W (17 +13)
= £,

as required.
Notice [P > [Z. If in contrast [P > [3*, then [P + (P < It* + I3* implies [P < [3*. Therefore,

W (1B 1212+ W (1B +12) > W (I +157)

and
W (18 +12) 15+ W (1P +18) <W (I* +15°)

which implies
W I+ E+W (P +E)>W (IP+1) 7+ W (If +13),

and a contradiction to [Z < IP. Therefore, it must be I¥ < [}*.

Notice, we cannot rule out [Z > [3*. For example, suppose the productivity of firm 2 is
arbitrarily low (e.g., f2 (I) = Asl®, where o € (0,1) and Ay ~ 0). Then, I3* ~ [} ~ 0. First
order conditions imply

£ (1)~ W (I7)
L5~ W)

(where f5 (I2) ~ W' (I2) 18 + W (If) and f}(If*) = W (I}*)). Since I{* > If and f} < 0, it
must be [3* < 15. |

ory  __ W (ri+l_)r+W' (ri+l_; . . . .
theorem, alir_i = f”(ri)—W“(m:l_i)r—)TW’(mgil_i)—%/V’(mH_i)' The assumption W (L) L + W’ (L) > 0 implies the
denominator is negative and the numerator is positive. Notice glz >—-1< fI'(r) < W (r; +1_;), which holds

given f!’ <0< W'.
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Proof of Lemma 3. Let
We can write
i (Ll ;w;) = min{m; (;,1-;0), 75 (l;wi)}
= min{f; () =W (L+ 1) 4, fi () —wili}.

Notice that profits 7; (I;,{_;;w;) are concave in [; since it is the lower envelope of two concave
functions. We make two useful observations:

1. Recall \; (w;) = argmax;, 7§ (I;;w;) and r; (I_;;0) = arg max;, 7; (I;,[_;;0).

2. Note that 7TZ¢ (lz,w,) > T (l“l_z,O) =4 W(ll + l_z) > Wj. If W(ll + l_z) = w; then
;i (1, 1-4;0) = 7§ (l;;w;) and at this point,

on; (li, [_i; 0)

Al fi) =W l+1) =W+ 1)

om (li; wi
< ) - Wl ) = 2w
ol;
Hence ; (1;,1-;;0) crosses 7§ (l;;w;) from above.

There are three cases to consider:

1. Suppose W (\; (w;) + ;) < w;, which holds if and only if [_; < W1 (w;) — \; (w;). At
li = XN (wi), W(l; +1-;) < w; and so 7§ (l;;w;) < m;(l;,1-4;0). So m; (I;,1_;;0) crosses
7§ (I;;w;) from above to the right of A; (w;), which is the maximizer of 7§ (/;;w;). Hence
the maximum of 7; (I;, 1_;;w;) is [; = A; (w;).

Case 1:
I < W Hw;) — Ai(wy)

i (I;; w;)

Ai(w;)
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2. Suppose W (r; (I_4;0) +1_;) < w; < W (N (ws) + 1_;), which holds if and only if W~ (w;)—
)\i (wz) S l—i S Wil (LL)Z) - T (l_Z,O) Note that, in this case, r (1_1,0) S /\Z (wz) At
li =T; (l_i;O), I/V(lZ + l_z) S W; and so 71'? (l,,wz) S iy (l“l_“()) At lz = /\z (wi), W S
W (A (wi) +1-;), and so 7; (I;,1_;;0) < 7§ (I;;w;). Hence the crossing point of the func-
tions 7¢ (I;;w;) and 7; (1;,1_;; 0) occurs in the interval [r; (I_; 0), A (w;)], with 7§ (I;; w;) <
(>) mi (1;,1-;;0) to the left (right) of the crossing point. Hence min {7¢ (1;;w;) , m; (1;,1-:;0)}
is strictly increasing up to the crossing point, and strictly decreasing after the cross-
ing point, and so is maximized at the crossing point. The crossing point [; satisfies

%74 (ll + l_z) = wy, i.e., l; = w1 ((JJ@) —1_;.

Case 2:
W w;) — Ai(w;) = 1y = W Hw;) —13(1-; 0)

(1, 14 0)

i (I; ;)

) As(w;) » b

3. Suppose w; < W (r; (I_;;0) + 1_;), which holds if and only if I_; > W~ (w;) — r; (I_;;0).
At I = ri (1-4;0), w; < W (l;+1-;), and so m; (I;,1_4;0) < 75 (l;;w;). If m; (1;,1-4;0) <
7§ (I;;w;) for all [;, it is immediate that the maximizer of min {7§ (I;;w;) , m; (L, [—;;0)} is
i (1-4;0). Otherwise, m; (1;,1_;;0) crosses 7§ (l;;w;) from above at a point to the left of
i (1_4;0). Hence 7§ (I;;w;) is increasing up to this crossing point, and the maximizer of
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min {7¢ (l;;w;) , m (i, 1_;;0)} is again r; (I_;;0).

Case 3:
W (w;) —1:(I-;0) =1,

Tri(:'{i:{-—i;o) TFF(!I-'(U'.)
i Wi Wy

N

rl_;0) Asle;)

. 1

Observe that it cannot be W (\; (w;) +1;) < w; < W (r; (1_;;0)+1-;). If it did, then
plies 7§ (A; (w;) ;wi) < i (A (wi) ,1-4;0), and w; < W (r; (I-;;0) + 1—;) implies 7§ (; (1_;;0) ;w;) >
i (i (1=4;0) 14 0). Since 7§ (r; (1—4;0) ;w;) < 75 (N (wi) ;w;), the above implies 7; (1; (1_;;0) ,1_;;0) <
i (Ai (w;),1_4;0), which contradicts the observation that r; (I_;; 0) is the maximizer of 7; (I;,1_;; 0).
Finally, we rewrite the condition on [_; from the second case. Note that

T (A (W), W (wy) — N (wi) 50) = 75 (A (wi) i) = max 717 (i w;) ,

li
implying 7; (W™ (w;) — Ai (w;) ;0) < \; (w;). Hence
Wt (wi) = X (wi) + 73 (W (wi) = X (w3)50) < W (wy),
ie.,at ;=W (w)— N\ (w),
Li+ri(1-50) < W (w;).

Hence
W_l (wz) — N\ (wl) < A_i (wl) .

Hence the condition on [_; is equivalent to
l_i S [W_l (wﬁ) - /\z (wz) ,A_i (wz)] .

This completes the proof of the first equality in the statement of the result. The second equality
follows from the property (Lemma 1) that r; (I_;,0) + [_; is strictly increasing. m
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A.2 Proofs for Section 4

The next sequence of auxiliary results will be used for the proof of Proposition 1.
Lemma 6 If w; # wy then there is at most one labor market equilibrium.
Proof. Note that (I1,l) is a labor market equilibrium if and only if /5 is a solution to

T2 (7“1 (l2;wl) ;w2) = ly.

and 1 = 71 (I2;w;). From Lemma 3, it is immediate that the function 75 (71 (-; w1 ) ;wz) has the
following properties: It is continuous and weakly increasing. It is differentiable at all but at
most four points. The set of points at which the function has slope 1 is an interval. Everywhere
outside this interval the slope is strictly less than 1. And finally, if the slope is 1 then

T1<l2;wl) = W_1<Ld1)—l2
ro (11 (lp;wi) we) = W (ws) — 7 (Ip;wi) -

From these properties, equilibrium multiplicity occurs only if
W (wy) — (T/V*1 (w1) — l2) = Iy,
has more than one solution, i.e., only if w; = w,. =
Lemma 7 If max;w; < W# then in any equilibrium, I} = 17 and Wy = W5 = W5,

Proof. To show that [ = [? is an equilibrium, notice \; (W5) > [P = w! (WB) — 18, =
(li, O) Notice w; < WB =\ (wi) > 1y (lBi; 0). Also notice w; < WBand W1 (WB) —[B, =
(li7 O) imply W1 (w;) =15, < r; (li, O) Based on Lemma 3, r; (li,wl) = (li, 0) Thus,

1f firm —i picks [_; = (Z; then firm 4’s best response is r; (li, ) =[5

It remains to show that this is the unique equilibrium. Suppose to the contrary there is a
second equilibrium (l~1, l~2) By Lemma 6 it must be wy = w; = w for some w < W5, and by its
proof, it must be Iy + I, = W (w).

Since 7; (+;w) is weakly decreasing, if [; < [P then [_; = r_;(l;,w) > r_;(I%,w) = 15, (the
last equality follows from the observation above that [} = I8 is an equilibrium). Hence for
some i, I; > IP. Moreover, I; > [P, since if instead I; = I? then I_; = I,  a contradiction for
the existence of a second equilibrium.

Observe

W W) =h+hL=0L+r_i(l;w) >18+r_; (I7;w) =W (WF).

Indeed, the second equality follows from the definition of equilibrium, the first inequality follows
from the observation that [+ r (/;w) is a weakly increasing function of /, and the third equality
follows from the observation that (IZ2,1Z;) is an equilibrium when w < W¥. Therefore, it must
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be w = WE. But notice that IZ = A, (WB). And thus, [; > I8 implies [, > A; (WB) = A; (w),
and hence, 7_;(I;;w) = 7_;(I;; 0) by Lemma 3. Therefore, and since w = W5,

Wt (w) =1+ r(lsw) =1 +r_(150) > 12 +r (17,0) = W= (WF),
where the strict inequality follows from Lemma 1, a contradiction. m
Lemma 8 Ifw; > W** then l; = \; (w;).
Proof. For specificity, set : = 2. For use at various points in the proof, note that
A (wa) 4+ A (wa) < Ay (W) 4+ X (W) = WH W) < W (wy) (22)
and that, if [; < \; (w;) and w; > W** then by Lemma 1,

li -+ r—; (ll, 0) )\z (wl) + r—; ()\z (wz) ,O)

A (W) 47— (A (W) ;0)
N (W) A (W) = WH W) < W (wy),

IN A IA

ie., if [; < \; (w;) and w; > W** then

Notice we used 7_; (A; (W**);0) < A_; (W**). Indeed since r_; (\; (W**);0) satisfies f", (r) =
W' (r+ X (W) r+ W (r+ X (W*™)). Using f", (A_; (W**)) = W**, we have

W (A= (W) + X (W) Ay (W) + W (A (W) + A (W)
= W (AL (W) + X (W) A (W) + W™
= W (AL (W) + X (W) Ay (W) + £, (A (W)
> fL (A (W),

and hence, r_; (A; (W*);0) < A_; (W*).
First, we show that in any equilibrium Il = A (ws). It suffices to show that

1 (Ao (w2) ;1) S W (wa) — Mg (w2), (24)

because in this case,

)\2 (CL)Q)

thereby implying that 7o (11 (A2 (w2) ;w1) ;wa) = A2 (wa).
To establish (24): If w; > wq then the inequality is immediate from the combination of
1 (wi) < Ap(w1) < Ap(w2) and (22). If instead wy < wy then note that it is sufficient to
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establish
max {W_l ((.O1> — )\2 (wg) ,T1 (/\2 (CL)Q> ,O)} S W_l (WQ) — )\2 (wg) . (25)

This inequality indeed holds by the combination of w; < ws and (23).
Next, if w; # wy then the equilibrium is unique by Lemma 6, and the proof is complete.
For wy = wy = w > W** simply note that [; < \; (w) for both firms and so:

ri(lijw) = min{)\ (w), max {W™ " (w) —l_;,r (I_;;0)}}

min {\; (w), W (w) — I}
= A\ (w) )

where the first and second equalities follow from (23) and (22), respectively. Hence the unique
equilibrium in this case is [; = \; (w). =

Lemma 9 If w; € (WB,VT/Z-] and w_; < w; then If = A; (wy), I, = W (w;) — Ai (wy), and
Wi = W5 =w; s an equilibrium; and is the unique equilibrium if w_; < w;.

Proof. For concreteness, we prove the lemma for ¢ = 1; the same proof follows for i = 2. We
start by arguing that the best response of firm 2 to I} = A; (wy) is lp = W (wy) — Ay (wy).
Firm 2’s best response is

9 (A1 (W) ;wy) = min {)\2 (ws) , max {I/V_1 (wo) — Ay (w1),72 (A1 (wr) ;O)}} .

Observe that

T2 (Al (wl);O) < )\2 (wl). (26)
This follows because, by definition of A; (wy), at (l1,12) = (A1 (w1), 72 (A1 (wy);0)) the market
wage is w1, and so the marginal effect of changing /s on firm 2’s profits is

fo(la) —wi = W' (lL +12).

Since f5 (A2 (w1)) = wi, this expression is strictly negative for any ls > s (wq), implying the
optimal response of firm 2 to [; = Ay (wy) is strictly smaller than Ay (wy), i.e., inequality (26).
Again using the definition of A; (w1), we < wy, and inequality (26) implies

W_l (WQ) — Al (Ldl) < W_l (wl) — Al (Ldl) =Ty (Al (wl) ,0) < )\2 (wl) < )\2 (u}g> .

Recalling
9 (l1;we) = min {)\2 (ws) , max {VV_1 (we) — 1,72 (Iy; 0)}} ,

we established 7o (Ay (wy);we) = W™ (wy) — Ay (w) as claimed.
Next, we argue that the best response of firm 1 to ly = W™ (wy) — Ay (wy) is I; = Ay (wy)-
Firm 1’s best response is

ri (W (w1) = Ay (w1) 5w1) = min {Ay (w1), max {Aq (w1),71 (W (w1) = Aq (w1);0)}},
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As an intermediate step, we establish that for any w > W75,
W (w) < Ay (W) + Ag (W) (27)
To see why, observe that for i = 1,2, A; (w) > A; (W5) =17, and hence,
W (W) = A (w) 41— (A (w)50) < Ay (w) + 7 (17;0) = A (w) + 12,
Summing over ¢ = 1,2 implies
2W ™ (w) < Ay (W) + Ao (W) + 17 + 1 = Ay (w) + Az (w) + W (WP

Inequality (27) then follows from the fact that W' (w) > W~ (W#). Combining Lemma 1
and (27) implies

W (w1) = Ay (wi) + 1 (W (wr) = Ag (w1)50) < Ag (wi1) + 71 (A (wr);0) = W (w1),

and so,
(8} (W_l (wl) — A1 (wl) ,O) < A1 (wl) < )\1 (wl) s

where the final weak inequality follows from w; < W, and that fact that w, < W, < A, (w1) <
A1 (w1). Therefore,
1 (W_l (wl) - A1 (u}1> ;wl) = A1 (wl)

as claimed.
Hence, (I},15) = (Ay (w1), W™ (w1) — Ay (w1)) is an equilibrium. Uniqueness when w; > wo
follows from Lemma 6. Finally, notice that

%74 (l; -+ l;) =W (Al (Ml) -+ Wil (wl) — Al (wl)) = W1 2 Wa,
and hence W7 = W3 = w;, completing the proof. m
Lemma 10 Suppose w; € (I/T/}, W**| and w_; < w;. Then,

(i) There is an equilibrium in which, I} = X\ (w;), I*; = 7 (N (wi);w_) < W (w;) —
i (wy), and W} = w;.
(i) Ifw_; < w; then the equilibrium in part (i) is the unique equilibrium and I* ; < W= (w;) —

i (w;). Moreover:

(@) If W (w_;) — N (wi) > 1 (N (wi);0) then I*, = W (w_;) — N\ (w;) and W*, =

W_j;.

(0) If WH(w=) — Xi(wi) < 7 (Ni (wi);0) then I*; = 7_; (N (wi);0) and W*; =
W (A (wi) + 7 (A (wi) ;0)).

(ii1) If w_; = w; then I*, = r_; (N (W) ;w_g) = W (w;) — N\ (wi) and W*, = w;.
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Proof. For concreteness, we prove the lemma for ¢ = 1; the same proof follows for ¢ = 2. First,
we show that if lo < W™ (w;) — Ay (wy) then firm 1’s best response is 71 (lo;w1) = Ay (w1).
This follows directly from A (w;) < W™ (wy) — lp < max {W ™! (wy) — o, 71 (I2;0)}.

Second, we show firm 2’s best response to firm 1 picking A\ (wq) is 72 (A1 (W) ;we) <
W= (wy)— A (wy). Tt is sufficient to establish that max {W ™! (wy) — Ay (wy), 72 (A1 (w1);0)} <
W' (w1) = Ay (w1). This is indeed the case since wy < wi implies W' (wa) — Ay (wy) <
W= (wy) — A1 (w1) and by Ay (w1) < Aj (wy) (from w; > W;) and Lemma 1,

/\1 (wl) + 79 ()\1 (wl) 3 0) < A1 (u}1> + 79 (Al (wl) ,0) = W_l (wl) s
and so
T9 ()\1 (wl) ; 0) < W_l (w1> — )\1 (wl) .

Therefore, 1y (A1 (w1) ;wa) < W (w1) — Ay (w1).

Third, we show that

T2 ()\1 (wl) ;CUQ) = Imax {Wil (U.)Q) — )\1 (wl) , T2 ()\1 (Ml) ,O)} .
Since wy < wy < W**, we have
Wil (U.)1> S Wil (W**) = )\1 (W**> -+ )\2 (W**) S )\1 (wl) + )\2 (CUQ) N
and so
Wil (wl) — )\1 <W1> S )\2 ((,dl) . (28)
The result follows from the combination of step 2, (28), and ws < w;.
Fourth, from Steps 1 and 2, there is an equilibrium in which [ = A (wy) and Iy =

Ty (A1 (w1) ;w2) < W™ (w1) — A1 (w1) and hence W} = w;. This completes part (i). If wy < wy
then based on Lemma 6 this is the unique equilibrium, and the characterization follows from
Steps 2 and 3. This completes part (ii). Similarly, if wy = w; then the characterization again
follows from Steps 2 and 3, completing part (iii) and the proof. m

Proof of Proposition 1. Part (i) follows from Lemma 7. Part (ii) follows from Lemma 8.
Consider part (iii). Suppose wy = w; = w € (W5 W**). As we show in the proof of Lemma
9, inequality (26) holds, that is

r—i (A (w);0) < A (w). (29)
Since A; (w) +7r_; (A; (w);0) = W1 (w), then (26) implies
W w) < A (W) + A4 (w).

Since w > W5 repeating the arguments in the proof of Lemma 9 that shows (27), for
1 = 1,2 we have
W (w) < A (W) + A (w). (30)
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Since w < W**, we have
Wil (CU) < Wil (W**> =\ (CU) + A (w) .

Combined, these three inequalities establish the interval in (15) is not empty.
Let [* be an element in interval (15). Then,

e Whiw) — A, W), A (w)].

Notice I* < Z(w) implies W~ (w) — I* > r_; (I*;0) and W1 (w) — A_; (w) < I* implies
A (w) < W (w) — I*. Thus, from Lemma 3, r_; (I*;w) = W~ (w) — I*. Moreover

e [Wh(w) —AL W), (w)]

and so

roi (Fw) =W w) =P e W (w) = N (w), A ()] -

Thus, from Lemma 3
ri(ri (M w)sw) = W (w) —roy (Nw) =17,

establishing that (I*, W1 (w) — [*) is an equilibrium. The fact that both firms pay w is imme-
diate.

Finally, we show that there are no other equilibria. We have just shown that the function
ri (r_; (;w);w) has an interval of fixed points, and that over this interval the function has
slope 1. From the proof of Lemma 6, it follows that the set of fixed points of r; (r_; (;w);w)
coincides with with the interval over which the function has slope 1. From the proof of Lemma
6, and from Lemma 3, this interval is defined by the pair of conditions

l; € [W’l(w) A (w
— i (W), Ay (w)]

which together is exactly the interval in (15). This completes part (iii).

Consider part (iv). If w_; < w; then the equilibrium is unique based on Lemma 6. Based
on Lemma 9, if w; € (W, W] then I; = A, (w;) and W}* = w;. Based on Lemma 10 part (i), if
w; € (W;, W**] then I* = \; (w;) and W} = w;. Since w; < W; < A, (w;) < \; (w;), this can be
written as [} = min {A; (w;), \; (w;)} and W} = w; as required. Notice [*, and W*, follow from
the definition of equilibrium, and their explicit characterization is given in Lemmas 9 and 10.

W (w) < Ay (W) + Ag (w). (31)

Finally, we prove that if firms ¢ are symmetric (i.e., have the same production functions) or
i =1 (the larger firm adopts a more aggressive ESG policy), then I¥ > [*,. If w; € (W5, W]
then based on Lemma 9, I > I*, & A; (w;) > W1 (w;) —A; (w;). Inequality (27) from the proof
of Lemma 9 implies A; (w)+A_; (w) > W™ (w). Thus, A; (w;) > W™ (w;) — A; (w;) must hold.
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If w; € (W;, W**] then based on Lemma 10 ¥ = \; (w;) and I*; < W™ (w;) — A; (w;). Recall
N (W) + A, (W) = W (W), If w; < W** and firms are symmetric or A; () > A_; ()
then >‘7, (w,) > Wt (wz) — >‘7, (w,) .

A.3 Proofs for Section 5.1

Proof of Proposition 2. Based on Corollary 1, if w; € [W5, I/T/Z] then [; = A; (w;), which is
strictly increasing in w;. Firm ¢’s profits are

fi(li) = LW (i + - (1;0)) . (32)
The derivative of (32) with respect to A; is
fil) =W (i 47— (15;0)) = LW (L + 7 (15 0)) (1 477, (1:;0)) - (33)
Notice A; (W¥#) = IZ, and so (33) reduces to

[ (7) =wE 18w (1f +15) (1 + 2, (17;0))
= JL(B) = WP 1BW (1B 4+ 1B) — IBW (1 +12) 1, (1F;0)
= —IPW (17 +12) 0", (17;0)
> 0

where the last equality follows from firm 7’s optimality condition in the non-ESG benchmark.
Since 17, < 0, it follows that firm 4’s profits are strictly increasing in the ESG policy w; in the
neighborhood to above W2,

Also notice A; (Wl> =\ <W), or equivalently, f/(l;) = W (I, +r_; (1;;0)). Hence (33)

reduces to

which is strictly negative by Lemma 3. So firm ¢’s profits are strictly decreasing in the ESG
policy w; in the neighborhood below W;.

Based on Corollary 1, for w; > Wi, firm 4 hires [; = \; (w;), or equivalently, firm i’s profits
are max; f;(I) — w;l, and so are strictly decreasing in w;. Therefore, ¢} € (W2, I/T/Z) as required.

Next, notice I7 = A; (W5) < A; (¢}), thus firm ¢’s employment is higher than the No-ESG
benchmark. Since w; is chosen to maximize firm i profit, w; < W2 is a feasible policy that
is strictly inferior to w; = ; > WP5, then firm 4’s profit is also higher than the No-ESG
benchmark. Since I*;, = r_; (A; (¢});0) and r_; (I;;0) + [; increases in [;, then total industry
employment is also higher than the No-ESG benchmark. Moreover, 7, (-;0) < 0 implies firm
—i's employment is lower than the No-ESG benchmark. Notice max;_, f—; (I_;)—I_;W (I; +1_;)
is decreasing in [;. Since firm ¢’s employment is higher than the No-ESG, firm —i’s profit is
lower than the No-ESG.
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Consider the effect on workers’ surplus,

K() = (47 (s0)W(0+r s (1:0) — W_i(l“mwa)dz

— (T4 (150) W (l; 4+ r; (’li,())
(I;

K'(;) = (14 lZ,O)) (W (L 47— (I;; 0))+(li—|—r_i (Li; 0) W' (I; + r_; (1;; 0))]
)
= (1+7~_Z l,,O) +r_i (I;0) W' (I; + 7 (1;;0)) > 0

Consider the effect on total profit.

+ /=i (r=i (150)) = 7 (15 0) W (l; 4+ 7 (1550))

and
) = fil)+rl; (150) fL; (ri (1;0))
— (T4 (15 0)) W (l; + r—; (1;; 0))
(1—!—7“ (1 0) Wl + 71— (155 0)) (I + m—; (15 0))
= ) = £ o) + (a0 | T G E e )

The FOC of firm —i implies

fror—i (1;;0) =W (l; +7_; (1;0)) —7r—; (I;; ) W' (Il; + 7 (1;0)) = 0 (34)
Therefore,

I (L) = fi (L) = f2 (r—i (1;0)) = (L4 7 (1;0)) W' (I 4 r—; (1 0))

It /(1) < ., (%) (Which holds if and only if firm ¢ is the smaller firm) then f/(l;) <
f": (r—; (1;;0)) for all [; > [Z, and hence, IT' (I;) < 0 for the entire region. The FOC of firm i

implies Y
fi (i) = W (li + - (15;0)) = LW (i + 7 (1:0)) (1 + 7", (15 0)) = 0. (35)
Thus, at the optimum,
(L) = v (50) f2i (r—i (150)) = vl (1 0) W (L + r—; (155 0))
—r—; (I;0) W' (I; + 7—; (1;;0)) (1 + 7", (115 0))
Using (34)

I (1;) = —r—; (1;; 0) W' (I; + 1 (I1; 0)) < 0.
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Consider the effect on total surplus,

S(li) = filli)+ foi(r /Zw Z 1)dl.
S"(L) = fil)+7rl (15;0) fL (ri (115 0)) — (1+7lz (1 0)) W (l; + r—; (1;;0))
= i) = fL (=i (15.00) + (L + 775 (1:0)) [f25 (r— (1::0)) = W (I +7—; (115 0))]

Since fi (If) > f} (1), for small ESG policies S’ (I;) > 0.
Notice fi (-) > f5(-) = r1({;0) > r5({;0). Suppose W” > 0 and 7| (I;0) > 74 (l;0). That
is, the more productive firm is less sensitive to its opponents changes in production. Then

Sr(0) =W (I 472 (5;0)) = W (I 472 (1;0)) (1 + 15 (;0))
> i) =W [+ (550) =W (L + 7 (550)) (147 (50))
> fo () =W (471 (550)) = W' (L4711 (1;0)) (1 47 (150))

Therefore, firm 1 has more, chooses more aggressive ESG policy.

Recall
W” (T’i +l)7’z + W/(T’i +l)

;0

ri (50) = fr(r) =W"(ry+0)ri = WH(ry+1) — W' (r; + 1)
IE W7 = 0 then f{ (-) < f2 () and £ () = /() = 0 = 14 (50) > 75 (1;0). More generally,
we need f{' (+) to be sufficiently smaller than f2 (-)

ry(1;0) > r’2 (1;0) &
" W”('r’z+l)r,+W’(7’z+l)
W” (TZ + l) W/ (T—Z + l) ry — W” (T_Z' + l) W/ (Ti + l) r—;
W (ry+10)r; + W (r; +1)

A.4 Proofs for Section 5.2

Proof of Lemma 4. Recall from Proposition 2, ¢*, € <WB, W_Z) Suppose firm ¢ chooses
Wi.

1. Consider a downward reaction: w_; < w;. There are two subcases to consider:

(a) If w; < W; then based on Lemma 9, [; = A; (w;), I_; = W (w;) — A; (w;), and the
wage is w;. Firm —i’s profit is invariant to w_; and given by

i o= o (W (wi) = Ay (wy) = (W (wy) — A (wi)) wi
= foi(r—i (A (wi)50)) = r—i (A (wi) 50) W (- (Ai (wi) ;0) + Ay (wsi)) -

The inequality follows from the observation that A; (w;)+7r_; (A; (w;);0) = W1 (wy).
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(b) If w; > W; then based on Lemma 10 part (ii) I; = ); (w;) regardless of w_;. So
conditional on firm —i choosing w_; < w;, firm —i maximizes its profits using any

ESG policy that leads to 7_; (A; (w;);0). Recall
wi > Wi = N (wi) + 7 (A (i) ;0) < W (w;) .
Therefore, there exists a unique @ € (WB, wi) such that
A (wi) + 75 (N (W) ;0) = W (@)
If w_; € [0,w] then
A (wi) + 7 (N (W) ;0) > W (woy)

and according to Lemma 10, [_; = r_; (\; (w;) ; 0) and the wage is W (\; (w;) + 7—; (A (w;) ;0)).
Firm —¢’s profit is invariant to w_; and given by

= foi (r—i (X (i) 50)) = 7 (A (i) s 0) W (=i (Ai (wi) 5 0) + A (wi) -

If w,; € (o, w) then \; (w;) + 7—; (A (w;);0) < W (w_;) and Lemma 10 would
imply I_; = W™ (w_;) — \i (wi) > r—; (A (w;) ;0) which is suboptimal.

Overall, the weakly optimal downward reaction is w_; = 0. Recall
Ai (wl) < /\z ((Ul) =Fw; < Wz

and that A; (w;) increases in w; while \; (w;) decreases in w;. Therefore, if w_; = 0
then [; (w;) = L; (w;) = min{A; (w;), \; (w;)}, and firm —i’s profit under the optimal
downward reaction is
T (w;) = fei (roi (L (wi) ;0)) = 7 (L (w3) ;0) W (r (Li (wi) ;0) + Li (w;)) -
Let
f_i (’I“_Z' (ll, 0)) —Tr_; (Z“ O) W (’f’_i (ZZ, O) + ll) .

The derivative with respect to [; is

s (150) f1 (r=i (1;0)) = 7' (5 O) W (1 (13; 0) + 1) — i (1; 0) W' (r—; (13 0) + ;) (' (155 0) +

s (150) [f7 (r—i (s )) W (r—i (1; 0) + 1) = r—i (Li; 0) W' (r—s (13; 0) + )| — 73 (1 0) W' (r s (

= —Tr_; (lz, O) w’ (T—z’ (lz, 0) + l1> <0

where the second inequality follows from the observation that r_; (I;; 0) satisfies the FOC
of firm —i. Therefore, 79" (w;) increases in w; if and only if w; > W The minimum is

obtained when w; = m.

2. Consider an upward reaction: w_; > w;. There are two subcases to consider:
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(a) If w_; > max {wi,W_i} then based on Lemma 10 part (i) I_; = A_; (w_;) and

W*. = w_; regardless of w;. Then
Ti=f ()\—z' (w—z‘)) — A (w—i) W

and

87'(',@'
8w,i

= A (w=i) 1 i (=) = Asi (W) = AL (w—i) wos
= =X (w,i) < 0.

Therefore, w_; > max {wi, W_,} is suboptimal.

A

(b) If w_; € (w;, W_;] then based on Lemma 9

i = A (w)
li = W_l (UJ_Z‘) — A_i (w_i) =T; (A—z (w_l-) ,0)

and the wage is w_;. Since p} < W_,;, from the optimality of ©f when l; = r; (I_;,0),
the best upward deviation in this case is ¢ if w; < ¢}, and w; + ¢ otherwise.

Overall, the optimal upward reaction

wp _ ) 0L, fwp <l
w_l —_— . *
w; +e fw; > ",

Let L_;(w_;) = min{A_; (w_;), A (w_;)}, then firm —i’s profit under the optimal up-
ward reaction is

7 (wi) = [ (L_i (max {w,-, gp*_i})) —L_; (max {wi, gp*_i}) max {w,-, gp*_i} .
Thus,if w; < ¢*; then 7 (w;) is invariant to w;, and if p*; < w; then 7% (w;) decreases
inw;. .

down

Notice 7% (0) < «*(0) since in the latter firm —i chooses it’s optimal ESG policy

©*,; when w; = 0. Since W(i‘;“m (0) obtains its minimum at Wi, if w; < min{cp*_i,m} then
mdown () < 7% (w;) and the optimal reaction is upward: ¢ (w;) = ¢* ..

If w; > max {gp*_i, WZ} then 7%%%" (w;) is increasing and 7% (w;) is decreasing.

Next we argue that if w; > W** then 799%™ (w;) > 7" (w;). Based on Lemma 8 [; = \; (w;)
and

T (wi) = foi (A (W) = A (wi) wi
T (wi) = o (s (N (wi) 50)) = 7= (A (w3) ;0) W (r—i (A (wi) 50) + X (ws))
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Notice 7_; (A; (w;);0) = argmax; f—; (1) — IW (I + \; (w;)) and
Therefore,

T8 W) = foi (A (wi)) = Ay (wi) ws

< foi (A (wi) = A (wi) W (A= (wi) + A (wi))
< max f_; (1) —IW (L + X\ (w;))
= 78" (W)

as required.

Next we argue that if W2 < w; < min {VA[@W_Z} then 7 (w;) > 792" (w;). Indeed if
w_; = WP then the allocation is (I;,1_;) = (A; (w;),7_; (A; (w;);0)) and the wage is w;, and if
w_; = w; + € then the allocation is (arbitrarily close to) (I;,1_;) = (r; (A_; (wi);0),A_; (w;))
and the wage is w;. Since W? < w; we have

A (wi) > Ay (W) =18, =r_; (17;0) = r_; (A (WP);0) > r_; (A (wi) ;0)

Therefore, w_; = w; + € is a superior reaction, that is, 7% (w;) > 79" (w;).
Finally, there are two cases:

1. Suppose W_; < W;. If w; < W_; then 7 (w;) > 7w (w;). I w; € (W,i, Wz> then

T (wi) = foi (A (wi)) = A (wi) wi
m (W) = o (e (A (@i) 50)) = s (A (wi) 5 0) W (s (A (wi) 0) + Ay (wi)
= foi(roi (A (wi);0)) =7 (A (wi) ;0) wi
Notice A\_; (w;) = argmax; f_; (I) — lw;. Therefore, 7% (w;) > 79" (w;) in this region
as well. If w; > W, then mdown (w,) increases in w; and 7% (w;) decrease w;. Therefore,
there is a unique W_; € (I/T/“ W**) such that 7 (w;) > 799" (w;) < w; < W_;. Since

©*, < W_; < W;, we have
o, if w; < ¢*;

goffl (wi)) =14 wi+e ifw; € [gg*_i, W_i)
0 if Wi Z W—i-

2. Suppose W; < W_;. If w; < W, then 7 (w;) > 7o (w;). If w; > W; then mown ()
increases in w; and 7% (w;) (weakly) decreases in w;. Therefore, there is a unique W_; €
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<VT/Z~, W**) such that 7% (w;) > 799" (w;) < w; < W_;. In this case

(P*—z if w; < mln{SOtw W*l}
Soki? (wi) =4 wi+e ifw; € min{p*, W_;}, W_,;)
0 if w; > W,

[ |
Proof of Proposition 3. Based on the proof of Lemma 4 there is a unique W_; € (VT/Z, W**)

such that for e > 0 sufficiently small, firm —i's profits under ESG profile (w;,w_;) = (w,w + €)
are strictly higher than under (w;,w_;) = (w,0) if and only if w < W_;. In words, by choosing
w; = W_;, the leader firm i induces the follower firm —i to respond with w_; = 0.

Suppose firms are symmetric, then W_; = W; and W; = W_,. From this point on, we omit
subscripts ¢ and —i from these cutoffs and whenever appropriate.'”

Notice that W solves

fr(A(w),0)) =r(A(w),0) W (r(A(w),0) + A (w)) = f(A(w)) = A (w) w. (36)
There are a few cases to consider:

1. If w; < ¢* then based on Lemma 4, w_; = ¢*, I_; = A(¢*) and 7; (w;) = max; f (1) —
IW (I + A(%)).

2. fw, € [(,0*, W] then based on Lemma 4 w_; = w;+¢, and based on Lemma 9, [_; = A (w;)
and

mi(wi) = max f(l) —IW (I +Aw))
= f(r(A(w:),0)) =7 (Aw),0) W (r(A(w),0) + A(w:))
= f(r(A(wi),0)) —7r(A(w;),0)w;.

Since w; € [go*, W] = A (w;) > 0, we have 7 (w;) < 0 in this range.

3. If w; € (W, W] then based on Lemma 4, w_; = w; + ¢, and based on Lemma 10
I_;=Xw;) and [; = W (w;) — A (w;). Therefore,

mi (wi) = ( Hwi) = AW )) - (W_l (wi) — A (Wz)) w (W_l (wi) = Alwi) + A (w,))
< max f (1) = IW (1+ X (w)

= fr(A(wi),0)) =r(A(wi), 0) W (r (A(wi), 0) + A(wi)).-

Notice max; f (1) —IW (I + A (w;)) increases in w; (since A’ (w;) < 0). Moreover, if w; = W

17"To avoid open-set issues, we assume that firms choose policies from a large finite set, which includes
WE, o*, W, W, W**. The set of feasible choices is fine grid.
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then

and by definition of W we have
(W) = £ (r (A (0),0)) =+ (A (), 0) W (r (A (17),0) + A (1)
Therefore, W obtains the maximum of ; (w;) over the interval [, W].

4. If w; > W then based on Lemma 4 w_; = 0, and based on Lemma 10, [_; = A (w;) and
i (wi) = f (A (wi)) — A (wy) w;. Notice

mi(wi) = N(wi) [T (A (wi)) = N (wi) wi — A (wi)
= N(w)wi — N (i) wi — A (wy)

Therefore, it’s suboptimal to choose w; > W.

Overall, we showed that the optimal w; is either ¢* or . In the former case, the profit of
firm i is

max f (1) = IW (I + A(p"))

and in the later case it is ;
mlaxf(l) — W (l + A (W)) )

Therefore, ¢* € (WB, W) is optimal if A (¢*) < A (W), and W € (W, W**) is optimal
otherwise.

Finally, notice that if w; = W then [; = A\(W). Since W < W**, A(W) > X\ (W**) = I** > [5.
Therefore A(W) +r(A(W),0) > I¥ +7(I1%,0), and employment in equilibrium is higher than in
the No-ESG benchmark. m

A.5 Proofs for Section 6.1

Proof of Proposition 4. Firm ¢’s surplus is

l; Li4r_;(13;0)
— W ({l)dl — (1 — W (1) dl, 37
p [ waa—a-p [ wa) (37
The derivative of (37) with respect to [; is
Py N (1+r_z(l,,0) (I +7-; (1;;0))
) = ) = =g | T GO
= [ii)—pW (L) — (1= p) W(l; + 7 (1;0))
— (=) (Li;0) W (i + 7 (11;0)) = W (r—; (15 0))]
> fi (L) =W (li + - (1;;0)), (38)
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where the inequality follows because 7, (1;;0) < 0.

First, consider w; € [W5, Wl) Increasing w; corresponds to increasing [;. In this case,
l; < X\ (wg), or equivalently, f/(l;) > w;; and w; = W (I; +r_; (1;;0)). Hence (38) is strictly
positive. It follows that w; = W; delivers higher firm surplus than any choice in (W5, I/T/Z)

Second, consider w; > I/T/Z Decreasing w; corresponds to increasing [;. In this case, [; =
Ai (w;), or equivalently, f/(l;) = w;; and w; > W (I; +r—; (1;;0)). Hence (38) is strictly positive.
It follows that w; = VAVZ delivers higher firm surplus than any choice in w; > WZ

As in the proof of Proposition 2, firm #'s employment, total employment, wages, and work-
ers’ surplus, are all higher in equilibrium relative to the No-ESG benchmark. Moreover, firm’s
—1's employment and profitability are lower, and if i = 1 then total profitability is also lower.
[ |

Proof of Corollary 2. Industry surplus is

Li+r—;(1:;0)
fill) + f=i (r=i (1;0)) — / W (1) dl, (39)
0
The derivative of (39) with respect to I; is

Fi) =W (47— (1;0)) + 7, (15 0) [ (r—s (15; 0)) = W (I + 7 (15 0)) ]
< fili) =W (li+7r-i(1;0)).

where the inequality follows from the monopsony distortion in non-ESG firm’s hiring decisions,
fri(r—; (1;;0)) > W (l; +r_; (1;;0)), along with the fact that ", (1;;0) < 0.

From Proposition 4, the ESG policy that maximizes firm ¢’s surplus is VT/Z-, and the associated
employment level is such that f/ (I;}) = W; = W (I; + r_; (1;;0)). Hence the derivative of (39)
with respect to [; is strictly negative at this point, implying that the ESG policy that maximizes
industry surplus must induce strictly lower employment at firm i. (No ESG policy can induce
strictly more employment.) m

A.6 Proofs for Section 6.2

Lemma 11 Ifw; = wy € (WB,W**) then at least one firm can profitably deviate to some
W > Wy = wj.

Proof. Suppose w; = w, =w € (WB, W**) Based on Proposition 1 part (iii), for any i = j, k
and

I* e [W’l (w) —min {A_; (W), A_; (W)}, min {A; (w), \; (w)}} (40)
there is an equilibrium in which (I%,1;) = (I*, W ! (w) = I*) and W} = W} = w. For all
members of the equilibrium set, the equilibrium wage is w. Because both firms ¢ = k, j hire
strictly less than \; (w), at any equilibrium in the interior of the equilibrium set, firm ¢’s profits

and own surplus are strictly increasing in /;,. Take any equilibrium (I, [;). At least one firm 4
has [; < min {A; (w), \; (w)}. By choosing w; € (w, W**) this firm i ensures the labor market
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equilibrium has /; = min {A; (w), A\; (w)}, and that it pays w. By choosing w; sufficiently close
to w, firm 7 can achieve profits arbitrarily close to that which it would receive from hiring
l; = min {A; (w), \; (w)} and paying w, which in turn strictly exceed its equilibrium profits. =

Proof of Lemma 5. The surplus of firm —: is given by
I_;

S=fa()—pl WOd-Q —M)[ﬁ Wy (41)

0

We divide the proof to three cases:
1. Suppose w; € (W5, W_Z]

(a) If w_; < w; there are two cases:

i. If w; < W; then based on Lemma 9, ; = A; (wi), I_s = W (w;) — Ay (w;), and

the wage is w;. Then, gij =0.

ii. If w; > W; then based on Lemma 10 part (i) [* = A; (w;). There are two sub-
cases. First, if W (w_;) — A\ (w;) < 7 (A (w;);0) then I*, = r_; (A (w;);0)
and W*, = W (\; (w;) + r—; (A (w;) ;0)). Then, firm —i surplus is invariant to
w_;. SGCOIld, if W_l (w_z-) - )\2 (CUZ) Z T_; (/\z ((,dl) 3 0) then liz = W_l (w_i) -
Ai (w;) and W*, = w_;. In this case,

W Hw_s)=Xi(w;) W (w—i)
Sei= S (W7 (o) = M) [ Wa-a-w [ waa
0 Ai(wsi)
and
05_; _ L _
aw_i - (W ! (W—z)) f—z‘ (W ! (w—z) -\ <w1>)

> 0.

The inequality follows from the fact that (W= (w_;))" > 0 and f’, (I*;) > W*,

implies
Fla W wo) = X (wi) 2w > W (W (weg) = A (wi)) -
Therefore, gi:j > 0.
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(b) If w_; = w; then as we show in Lemma 11 below, firm —i is weakly better off by
choosing w_; = w; + €, where € > 0 is arbitrarily small.

(¢) Ifw_; € (w;, W_;] then based on Lemma 9, _; = A_; (w_;), l; = W (w_;)— A (w_s),

and the wage is w_;. The surplus of firm —i is
A,i(w,i) Wﬁl(w*i)
Soi=foi (A (W) — M/ W (l)dl —(1- /‘)/ W (l) dt.
0 W w_;)—A_;(w—;)
(42)

Observe

05_;
8(4}_2‘

= AN (wo) fL (AL (wo)) — pAL (wo) W (A (woy))
_(1_ (W_l)/ (W) w_
I ] () (o) = A o) WP o) — A
= AN (wo) [f (AL (woy) = W (A (w=)) — A= ) W (W (woy) — Ay (wy)) ]
— (A=) (W) (o) [ =W (W (W) — Ay (woy)

~—
—

By definition

so that

A(wo) > (W) (we). (43)
Since w_; — W (W= (w_;) — A_; (w_;)) > 0, combined, we have:

05_;
Gw,i

AL (w=i) [f2 (Asi (wo) = W (A (woy)) = (L= ) W (W (w—y) — Ay (woy)) ]

(L ) A () [ = W (W () — Ay ()
= AL (w—i) [f2 (Ami (W) = 1 (A (w—y)) = (1 = p) w—y]
Since W (A_; (w—;)) < W (A_; (w—;) + ;) =w_; and f", (A_; (w—;)) > w_;, we have
=t > 0.
(d) If w_; € (W_;,W*] then, based on Lemma 10, I_; = A_; (w_;) and firm —i pays
w_;. There are two subcases:

i If w1t (wz) — A (w_i) >y ()\_Z (W_i) ,0) then [; = w-t (wz) — A (w_z-) and
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ii.

firm ¢ pays w;. The surplus of firm —i is

Wt (w;)

Azi(w—i)
5= [ Anilwd)) = W (l)dl—(1— W (1) dl,
Foi O (o) — g / (1)l — (1 - p) /W L
and
gi = N (@) 1 (s (@) = A (wo) W (i (w-))

— (=) XL (woi) W (W (wi) = Ai (W)
= N (o) [ O (wei) = W (A (i) = (1= ) W (W (wi) — A (wy))]

which is negative given that X', (w_;) < 0 and

Ol (w) > woy > w
> uW (Al (wo)) + Q=) W (W (w;) — Al (w—i)) -

Thus, in this range, % < 0.
IE W (w;) — Al (woy) < mi (A (w—y);0) then [; = r; (A_; (w_;);0) and firm i
pays W (A_; (w—;) + 7 (A_; (w_;);0)) > w;. The surplus of firm —i is

Ai(w_i)+ri(A—i(w—4);0)

Ai(w—)
o= S O (W) / W (1) di—(1 ) / W (1) dl,

i(A—i(w—4);0)
and

0S_;
5’w,i

.
—~
&
L
~
+
By
—
r
|
N
@)
N—
N—
| I

(1 + 7"; ()\,l (w,i) ,0)) W ()\,l (w,i) + 1 ()\,Z (CL)
=7 (A= (W=2) ;0) W (r; (A~ (w—:) 5 0))

Thus,

(T4 (A (w=i);0)) W (A (w—i) + 7 (A (

pW (ri (A=i (w—=:);0))+(1 — p) —77 (A (W) ;0) W (1 (A=; (w—) 5 0)

— &
\
-
o
N—
N—
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and since f', (A_; (w—;)) > w_;, we have 95 £ < 0.

Overall, gf* 0 if and only if w_; < W_;, and hence, the best response of firm —i is
W_; = W—i~

2. Suppose w; € (W_;, W*]. If w_; > w; then, the argument in (1.d) shows that firm —i
has incentives to get as close as possible to W_; from above (indeed, the conditions in
Lemma 10 do not require the firm with the lower ESG policy to be above or below W_;
). If w_; < w; then there are two cases:

=0.

(a) If w; < W, thenasmcaselalwehavegi

(b) If w; > W; then as in case l.a.ii we have 5 > 0.

If w_; = w; then as we show in Lemma 11 below, firm —i is weakly better off by choosing
w_; = w; + €, where € > 0 is arbitrarily small (in fact, it’s a strict benefit expect for one
point in the convex equilibrium set). Overall, gi:i >0ifw; < w; +¢and 65::_ <0
otherwise. and hence, the best response of firm —i is w_; = w; + €.

3. Suppose w; > W** then based on Lemma 8 [; = \; (w;). Since w; > W** > W, if

w_; < W* then w_; < w; and as in case 1.a.ii we have % > 0. If w_; > W** then

based on Lemma 8 [_; = A\_; (w_;). For a given [_;,

b Ai(wi)+l—i
S fal) = [ Woa-a-p [ W (1) di
0 Xi(wsq)
and
STy=flilz) = pW (1) — (1 = p) W (X (wi) + 1)
and hence

SLZ‘ (Ai(w=i)) = fiz (Asi (wei)) = kW (A (w=i)) = (L= ) W (i (ws) + Az (w—))
= woi — W (As (W) = (L= ) W (A (wi) + A (W)
> Wy — wW ()\Z (L«JZ) + )\—i (w_z-)) .

Notice w_;, w; > W** implies
and hence S”; (A_; (w_;)) > 0. Since X" ; < 0, the optimal w_; is W** as required.

Proof of Propositoin 5. Notice that from Lemma 5 it is immediate that in a game in
which each firms simultaneously chooses ESG policies to maximize their surplus the unique
equilibrium is that both firms set w; = W**, leading to the first-best outcome.
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Consider the sequential game. If w; € [W5, W_i), then based on Lemma 5, firm —i will
choose w_; = W_;. Then, based on Lemma 9, [_; = A_; (VAV,Z-), l; = W‘l(W,i) — A (W,Z),

and the wage is W_;. The surplus of firm i is

WL (W_,)

A A A (V)
S () = KV V) ~A (W) / W (1) di—(1 - ) / W (1) di.

(W)
(44)
which is independent of w;.
If w; € [W_;, W**), then based on Lemma 5, firm —i will choose w_; = w; +¢. We show
that S; (w;,w; + ¢€) is increasing in w;. Based on Lemma 10, [_; = A_; (w_;) and firm —i pays
w_;. There are two cases:

LW (wi)—Ai(woi) >ri (A (wy);0) then I = W (w;)—A_; (w_;). Firm ¢’s surplus
1s

“Hwi)=Ai(wite) “Hws)

W (1) di—(1— p) AW( W (1) di

—3 wi-‘,-a)

w
Si (wi,ws +¢) = Fir(W (wy)—A_; (w; + 5))—;@/
0
and the derivative with respect to w; is

{ wi) — >‘—z (wi +¢€)) }
W (wl) i (wi+9))
+ (1= p) [N (wi + )] W (A (wi + )) (1 M)[ " (wi)] wi
(w Ai(wi +¢)) }
) wi

Sio= [[Wﬁl( 0] =X wl—l—a}
(

_ 1 ' fiw=!
= [W ((«%)] |: _,UW (W 1(wz)

=2 (wi+¢) {

i)~
Ai(wite)) —(1-

[iW = (wi) = Asi (wi +¢)) }
—NW(W”() Ai(wite) =1 =p) WA (wi+e))

Notice X' ; (w; + €) < 0. Therefore,
Si > [W_ (W] [fiw~ 1( ) Ai (wi +¢)) — wi
(wi+e) [flw — A (wi+e) —w] .

Since If = r; (A (w—;);wi) < A (w;), we have f/(I¥) > w; and the RHS is positive.
Therefore, S > 0.

2. W (w;) — Ay (wey) < mi (A (w—;);0) then IF =7 (A_; (w_;);0). Firm 4’s surplus is

—i(wi+€);0)

ri(A—i(
Si (wi,wi + &) = fi(ri (A= (wi +¢) ;0))—M/0

ri(A—i(wi+€);0)+A_;i(w;i+e)

W (1) di—(1 —M)/ W

A (wi+€)
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and the derivative with respect to w; is

(A (wi +€)50) fi(r; (A (w; +¢€);0))

v s ! (s (s +2) 5 0) W (s (A (w; + £)30))
Si= A [ O (it 2)0) - W (i (A (wi €)1 0) + ALy (i + )
FA =)W O (wi +€))

fi(ri (A=i (wi +€);0))
C N (wite) i (A (w; +¢€);0) W (r; (A (w; +¢€);0))

+ (1= p) (WA (wi+¢)) —

Ty

Notice X', (w; +¢€),7 (A (w; +¢€);0) < 0. Moreover, I¥ = r; (A (w_);w;) < N
implies
filri (A—i (wi +€)50)) = uW (1 (A= (wi +2)30)) = (L= ) W (r; (A (wi + )
> flri (A= (wi+¢€);0)) =W (ri (A (wi +€)50) + Ay (wi +€)),

—p
— (L= ) W (ri (A= (wi +€)50) + A (w; +
W (r; (A (wi +€);0) + A (w; +

(wi)

0)+ A (ws )

which is strictly positive given that r; (I_;; 0) solves f/(r;) —W (r; +1_;) = r;W' (r; +1_;).

Therefore, S; > 0.

Since firm ¢ surplus is increasing in w; either way, then it chooses w; > W**. If w; > W**

then w_; = W**, and [; = \; (w;) and [_; = A_; (W**). Firm 4’s surplus is

i (wi) Ai(wi)+A—i (W*)
S =) = [ waa-a-p [ W (D
0

and the derivative with respect to w; is

Sio= N (wi) [fi (A (i) = pW (N (wi) = (1 = ) W (A (wi) + Ami (W)
= N (W) [wi = W (N (i) = (1= ) W (N (wi) + A (W)

Since w; > W**, we have

Since \; (w;) < 0, we have S/ < 0. Therefore, the unique equilibrium is w} = w*, = W**.
(] 1 (3 (]

99



