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ESG Incentives and Attracting Socially Responsible Capital

Abstract

This study examines how for-pro�t �rms �nance capital from investors through envi-

ronmental, social, and governance (ESG) e¤ort. It examines a situation with two types of

investors: socially responsible and for-pro�t investors. In this scenario, �rms outnumber

all investors in the market and they must attract socially responsible investors to success-

fully obtain the capital they require. Regardless of whether socially responsible investors�

search has signi�cant e¤ects, this study demonstrates that when a �rm is willing to take

ESG actions, regulators aiming to promote ESG may encourage investors to prioritize

ESG performance in their investment choices; meanwhile, strengthening shareholders�

rights or promoting corporate governance reform may not necessarily be ideal for them.

JEL Classi�cation: D83, G23, G32, M14.

Keywords: ESG, matching intensity, search, social impact, socially responsible investor.
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1. Introduction

The PwC report forecasts that in 2026, environmental, social, and governance (ESG)-

oriented assets under management in the United States, Europe, and the Asia-Paci�c

region will respectively reach $10.5 trillion, $19.6 trillion, and $3.3 trillion, representing

an increase of more than double that in 2022, a 53% rise, and a triple rise, respectively.1,2

While many managers consider ESG actions to be less e¢ cient than alternative investment

strategies or cast doubt on current ESG evaluation methodologies, the recent trend in

ESG investments implies that �rms that do not act on ESG issues might risk losing their

investors (see Eccles and Klimenko (2019)). This study develops a simple theoretical

model for studying how recent trends in investors�prioritization of ESG a¤ect �rms�ESG

actions. In particular, if a fraction of socially responsible investors increase in the market,

or in other words, if an amount of the socially responsible capital increases, do �rms invest

more in ESG related activities? If such investors gain more power to in�uence the �rm

management, do �rms increase their ESG actions? If the matching technology between

�rms and socially responsible investors is improved, do �rms boost their ESG actions? In

these scenarios, do socially responsible investors increase their costly engagement in the

�rms they invest in? Furthermore, if �rms take ESG actions, will doing so reduce their

pro�t which eventually results in less ESG actions in the future? All of these questions

are examined in two di¤erent models: one in which only the �rms make costly e¤ort in

search for the socially responsible investors and the other in which both the �rms and the

socially responsible investors make costly e¤ort to match with each other.

This paper attempts to answer these questions by setting up a search model in which

for-pro�t �rms subject to �nancial constraints require capital for a project and search

for investors to raise the required capital. Two types of investors are considered: for-

pro�t investors who are purely interested in pecuniary payo¤s and socially responsible

investors who are interested in pecuniary payo¤s and ESG performance. Owing to the

limited pool of potential investors, �rms do not want to miss out on the opportunity to

1See Michelson (2020).
2According to OECD (2021), �The growth of sustainable �nance, including the increasing array of

�nancial products, has attracted the attention of investors,... In particular, ESG investing has become
a leading form of sustainable �nance and has shifted from early stages of development towards main-
stream �nance in a number of OECD jurisdictions. This generally refers to the process of considering
environmental, social and governance (ESG) factors when making investment decisions.�
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be matched with any investor in the market. For-pro�t investors and for-pro�t �rms can

match without incurring any costs because their interests are aligned; however, socially

responsible investors wish to avoid investing in �rms that do not actively engage in ESG.

Hence, �rms wish to attract capital from socially responsible investors by increasing the

matching probability with them. One way to attract such investors is to take ESG-related

action, that is, to increase the ESG e¤ort and thereby improve social performance. Hence

in this paper, the �rm�s ESG actions are synonymous to the �rm�s search cost to match

up with the socially responsible investor. When determining the level of the ESG actions,

�rms need to consider two key elements. Firstly, they consider whether such actions would

increase the chance of being matched with a socially responsible investor. Secondly, they

evaluate whether such actions could marginally increase the �rm�s total returns and at

what level.3

In sum, when a �rm takes ESG actions in the current study, it a¤ects not only the pecu-

niary returns and the social performance or reputation of the �rm but also the matching

probability. As such, the �rm�s expected payo¤ is modeled as a combination of the case

in which the �rm is matched with either of the two types of investors and the case in

which no matching occurs. After a �rm is matched with an investor, they negotiate the

distribution of their expected payo¤s through generalized Nash bargaining. Up to the

end of Section 4, socially responsible investors exert a costly engagement e¤ort after the

bargaining but their search cost to match up with the for-pro�t �rms is not signi�cant or

zero. This model setup is hereinafter referred to as the basic model. After Section 5, this

paper explores an extension in which both the socially responsible investors and the for-

pro�t �rms make signi�cant costly e¤ort in the search process for each other. However,

in this extension, for simplicity, the socially responsible investors do not make a costly

ESG engagement in the �rm they invest in.

With the basic model, the following results are obtained under one common condition:

the for-pro�t �rm is willing to take a positive level of ESG actions. The �rst result is

that an increase in the number of socially responsible investors increases the �rm�s ESG

3Total returns are de�ned as the sum of pecuniary return and social impact created by the �rm, both
of which are a¤ected by the �rm�s ESG actions. Socially responsible investors can also increase a part of
social impact, which is a function of their engagement e¤orts. This part of social impact can be included
in the de�nition of the �rm�s total returns. However, because this part of social impact is independent
of the �rm�s ESG actions, its inclusion or exclusion in the �rm�s total returns does not a¤ect the results.
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actions, if an increase in the actions decreases the pecuniary returns of the project. This

result holds even if an increase in the �rm�s ESG actions reduces the total returns of the

project. However, the socially responsible investor�s engagement e¤ort is independent of

the size of ESG capital.

Secondly, if the socially responsible investor gains more in�uence over �rmmanagement,

it does not necessarily increase the �rm�s ESG actions. However, it always increases his

engagement e¤ort in �rm management.

Thirdly, an improvement in the matching technology between �rms and socially respon-

sible investors induce �rms to take more ESG actions. However, investor�s engagement

e¤ort is independent of the improvement in the matching technology.

Intuitively, an increase in the number of ESG concerned investors increases the prob-

ability of a match between a �rm and a socially responsible investor. Thus, when they

are matched, even if an increase in a �rm�s ESG actions decreases the total returns of

its project, an increase in the number of socially responsible investors raises the �rm�s

marginal expected payo¤ from its ESG actions, if the ESG actions elasticity of the match-

ing intensity (EAEMI) is su¢ ciently large.4 Indeed, if the �rm�s ESG actions are within

a positive range, the EAEMI is su¢ ciently large. On the other hand, the increase in

the number of the socially responsible investor reduces the matching probability between

the �rm and the for-pro�t investors. This results in the increase in the �rm�s marginal

expected payo¤ from its ESG actions if the marginal pecuniary returns are negative. In

sum, whether the �rm is matched with the for-pro�t or the socially responsible investor,

the larger the number of socially responsible investors, the more the �rm takes ESG ac-

tion. By contrast, the socially responsible investor chooses his engagement e¤ort after

being matched with a �rm where he is no longer concerned about the probability of being

matched with a �rm. Therefore, the engagement e¤ort of the socially responsible investor

is independent of the size of socially responsible capital.

The intuition for the results on the increased in�uence of the socially responsible in-

vestor over �rm management is as follows. To start with, the increased in�uence on the

management implies an increase in his bargaining power over the �rm. An increase in the

investor�s bargaining power always increases his engagement e¤ort because it increases his

4EAEMI is de�ned as the ratio of the percentage change in matching intensity to the percentage
change in the �rm�s ESG actions. EAEMI is only applicable to the socially responsible investor because
the matching intensity of for-pro�t investors does not depend on the �rm�s ESG actions.
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marginal expected payo¤ with respect to his e¤ort. However, the e¤ect of an increase in

the investor�s bargaining power on a �rm�s ESG actions is uncertain. The reason is that

although the �rm�s marginal expected payo¤ with respect to its ESG actions increases in

response to the increase in the investor�s engagement e¤ort, the �rm will receive less from

its total returns as the investor�s bargaining power increases.

The intuition for the result of the improvement in the matching technology on ESG

action depends on the fact that the �rm�s marginal expected payo¤ with respect to its

ESG actions increases in the improvement in the matching technology if the �rm is willing

to make a positive level of ESG actions. By contrast, the socially responsible investor�s

engagement e¤ort is independent of the improvement in the matching technology because

his engagement decision is made after the matching and is therefore not dependent on the

matching function.

Below are the results from the extended model. Similar to the basic model, all results

hold when the �rm is willing to take a positive level of ESG actions. Firstly, an increase

in socially responsible capital increases both the �rm�s ESG actions and the socially

responsible investor�s search e¤ort if an increase in the �rm�s ESG actions raises the total

returns of the project whilst reducing its pecuniary returns.

Secondly, an increase in the in�uence of the socially responsible investor over �rm

management reduces the �rm�s ESG actions but raises the socially responsible investor�s

search e¤ort if an increase in the �rm�s ESG actions reduces the total returns of the

project.

Thirdly, an improvement in the matching technology increases both the �rm�s ESG

actions and the socially responsible investor�s search e¤ort if an increase in the �rm�s

ESG actions raises the total returns of the project.

Several remarks about the results of the extended model are in order. Firstly, when the

�rm is matched with a socially responsible investor, the �rm�s marginal expected payo¤

from its ESG actions depends upon the marginal total returns of the project with respect

to the �rm�s ESG actions. Hence, an additional condition is required to obtain the result

of the extended model. Secondly, as for the case of socially responsible investor gaining

more bargaining power over �rm management, the result of the extended model is not

ambiguous as in the basic model.

The �ndings regarding the increase in socially responsible capital and the increased in-
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�uence of socially responsible investors have important policy implications. If the search

e¤ort of socially responsible investors does not have signi�cant e¤ects, a regulator that

prefers to increase ESG actions from �rms may adopt policies that encourage investors

to be more conscious of �rms�ESG performance, particularly if �rms�pecuniary returns

decrease with their ESG actions. Such behavior is a current trend in practice; an example

is a regulator supporting the activities of nongovernmental organizations (NGOs) and

nonpro�t organizations (NPOs) that are in line with ESG and Sustainable Development

Goals (SDGs). Meanwhile, a policy that grants socially responsible investors more power

to the �rm management may not be useful for regulators aiming to promote ESG in-

vestment. For example, corporate governance reforms or strengthening shareholder rights

may not enhance �rms�ESG actions.

By contrast, when the search e¤ort of socially responsible investors has signi�cant ef-

fects, a regulator aiming to increase �rms�ESG actions may need to consider marginal

total returns (an addition of the marginal pecuniary returns and the marginal social im-

pact) with respect to �rms�ESG actions. More speci�cally, even if the marginal pecuniary

returns are negative, the regulator will bene�t from increasing the number of investors

interested in �rms�ESG performance. This can be done by supporting the activities of

NGOs and NPOs that are geared toward ESG and SDGs, because as long as the marginal

social impact is su¢ ciently large the marginal total returns become positive even if the

marginal pecuniary returns are negative. However, if the marginal social impact is not

large enough to make marginal total returns positive, the regulator cannot bene�t from

making or supporting policies that give more power to socially responsible investors to

in�uence �rms. Such policies are for example, corporate governance reforms or strength-

ening shareholder rights.

Finally, an improvement in the matching technology may imply an augmentation of

ESG information. Thus, the �ndings indicate that the augmentation of ESG information

increases �rms�ESG actions if the marginal total returns with respect to �rms�ESG

actions are positive, regardless of whether the search e¤ort of socially responsible investors

has signi�cant e¤ects.

The model in this paper is related to existing theoretical studies on sustainable investing

and the implications for socially responsible investors. Deriving an ESG factor in an

equilibrium asset pricing model when investors are interested in ESG, Pástor, Stambaugh,
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and Taylor (2021) indicate that sustainable investing exerts positive social impact by

making �rms greener and shifting real investment towards green �rms. Adachi-Sato and

Osano (2023) examine the engagement roles of sustainable and passive fund managers.

Several studies have examined how the presence of socially responsible investors a¤ects

equilibrium allocation when �rms are subject to �nancing constraints and need to raise

funds from socially responsible investors and traditional for-pro�t investors. Chowdhry,

Davies, and Waters (2019), show that to alleviate project owners�incentives to overem-

phasize pro�ts, socially responsible investors must hold �nancial claims if the project

owners cannot commit to social aims when raising capital from for-pro�t investors alone.

Studying the situation in which socially responsible and commercial investors compete

to �nance for-pro�t entrepreneurs, Green and Roth (2021), characterize the strategies

for socially responsible investors that result in high social welfare and �nancial returns.

Oehmke and Opp (2020), examine the optimal investment choices for socially responsible

investors that bargain with entrepreneurs with interest in ESG. They show that total sur-

plus is generally the highest in an economy with a balance between socially responsible

and for-pro�t �nancial capital. This result implies that socially responsible and for-pro�t

�nancial investors complement each other. Landier and Lovo (2022) discuss how investors�

preferences, production technologies, and capital market frictions a¤ect the size, emission

threshold, and investment policies of socially responsible funds. Illustrating how socially

responsible funds can exploit capital market friction in a model wherein �rms search for

capital, they indicate that a �rm�s incentive to reduce negative externalities increases with

the size of the socially responsible capital.5

By contrast, this study focuses on �rms�ESG actions which not only increase social

impact but also serve as a way to attract socially responsible investors. Speci�cally, this

paper illustrates that if socially responsible investors are not exhibiting search cost to

match with the �rms, the growth of socially responsible capital may increase �rms�ESG

actions if EAEMI is su¢ ciently large. Although their actions reduce their pecuniary

returns, if socially responsible investors are engaged in a costly search for the match with

the �rms, the growth of socially responsible capital may increase �rms�ESG actions.

5Heinkel, Kraus, and Zechner (2001); Edmans, Levit, and Schneemeier (2022); and Broccardo, Hart,
and Zingales (2022) examine the problem of divestment. When a social planner sets a minimum suscep-
tibility standard that all investments and production must satisfy, Inderst and Opp (2022) ask whether
such labelling is socially optimal.

8



This occurs if the marginal social impact of �rms with respect to their ESG actions is

larger than the absolute value of the marginal pecuniary returns of �rms with respect to

their ESG actions and also when the marginal pecuniary returns of the �rm are negative.

Moreover, this study is the �rst to examine the e¤ect of the bargaining power of proactive

socially responsible investors on �rm management.

The remainder of this paper is organized as follows. Section 2 describes the basic

model. Section 3 characterizes the equilibrium of the basic model and Section 4 discusses

the comparative static results. Section 5 extends the basic model by considering the

search e¤ort of socially responsible investors. Section 6 concludes the paper. The proofs

for all the propositions, corollaries, and lemmas are provided in the Appendix.

2. The Basic Model

The economy consists of three groups of agents, namely, for-pro�t entrepreneurs, so-

cially responsible investors, and for-pro�t investors. Time t is 0 to 5. All players are risk

neutral. The presence of a safe asset normalized to deliver a zero net return is assumed.

There exists a measure S of socially responsible investors whose investment strategy

considers not only �nancial performance but also social impact (performance). A measure

P represents the for-pro�t investors who are purely interested in �nancial performance.

It is also assumed that S+P = N , where N is a �xed measure of investors. Each investor

is given one unit of capital but lacks the skill to run a �rm.

There are a measure F of �rms. Each �rm requires one unit of capital to start a project

but is not endowed with capital.6 If a �rm cannot raise capital, its payo¤ is 0. However,

if a �rm receives the requisite capital, it produces observable pecuniary returns � � 0 and
observable social impact w � 0 at the �nal stage.
This section presents the basic model that characterizes the optimal ESG action decision

of the �rm and the optimal engagement e¤ort decision of the socially responsible investor.

In Section 5, the model is extended in which the socially responsible investor chooses the

search e¤ort instead of the engagement e¤ort.

At the beginning of t = 0, a �rm chooses an ESG action level e � 0 to maximize its

expected payo¤ minus the ESG action cost. At t = 1, the �rm searches for investors.

6The �rm has only a limited amount of fund that enables it to pay for the cost of ESG actions.
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After the �rm �nds an investor, at t = 2, the two parties negotiate the distribution of

project returns: if the �rm is matched with a socially responsible investor, they bargain

over the sum of pecuniary returns, �, and social impact, w, enjoyed by the investor; if it

is matched with a for-pro�t investor, they bargain over only the pecuniary returns. The

justi�cation for this bargaining procedure is discussed later in this section. Then, at t = 3,

the �rm begins the project with the capital provided by the investor. At t = 4, if the

�rm is matched with a socially responsible investor, the investor chooses an engagement

e¤ort level, a � 0, to the �rm to maximize his payo¤ less the engagement e¤ort cost.

The socially responsible investor cannot commit to a level a at any stage prior to t = 4.

Finally, at t = 5, the project�s pecuniary returns and social impact are realized. In the

subsequent sections, the participation constraints for socially responsible and for-pro�t

investors are assume to be satis�ed. Hence, this paper assumes that their expected payo¤

at t = 2 exceeds the unit capital cost.

Pecuniary returns, �, are a function of the observable ESG actions of a �rm, e, at t =

0. Social impact, w, is a function of the observable ESG actions of a �rm, e, and the ESG

engagement e¤ort of a socially responsible investor, a. Speci�cally, I assume that �(0) �
0 and �00(e) < 0 and that w(e; a) = wF (e) + wS(a), where wF (0) � 0, w0F (e) > 0, w00F (e)
< 0, wS(0) � 0, w0S(a) > 0, and w00S(a) < 0. As the �rm�s ESG actions e may lead to

either �0(e) � 0 or �0(e) < 0, I do not predetermine the positive or negative sign of �0(e).
However, for simplicity, I assume that �(e) � 0 for any e � 0.
If a �rm takes ESG actions e, it bears a cost cF (e), where cF (0) = 0, c0F (e) > 0, and

c00F (e) > 0. If a socially responsible investor exerts an e¤ort a, it incurs a cost cS(a), where

cS(0) = 0, c0S(a) > 0, and c
00
S(a) > 0.

7

This paper assumes that �rms must �rst search for investors with whom to raise their

required capital, and assume that S+P = N < F . Then, a �rm that takes an ESG action

e is randomly matched with a socially responsible investor with a probability S
F
��S(e),

where � > 0, �S(0) > 0, �0S(e) > 0, �
00
S(e) < 0, and �S(1) < 1. The �rm is also randomly

matched with a for-pro�t investor with a probability P
F
�P , where �P 2 (0; 1). ��S(e) and

�P denote the matching intensity. The matching intensity between a �rm and a socially

7In fact, the engagement e¤ort of the socially responsible investor may involve a �rm�s e¤ort or actions
in the period prior to t = 5. Consequently, the �rm may bear additional cost cA(a). Nevertheless, this
consideration does not a¤ect our main results if it does not a¤ect the matching probability discussed
below.
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responsible investor, ��S(e), increases with the �rm�s ESG actions, e; as the greater the

ESG actions, the higher the probability of being matched with a socially responsible

investor.

After a �rm is matched with a socially responsible investor, the two parties negotiate

the distribution of the sum of the pecuniary returns and social impact of the project

through generalized Nash bargaining. Then, the pecuniary amount paid to the �rm as

compensation for the social impact directly comes out of bargaining between the �rm and

the socially responsible investor. Note that this additional pecuniary amount� (share

of the �rm)�(social impact)� in turn decreases the pecuniary returns of the socially
responsible investor.8 If a �rm is matched with a for-pro�t investor, the two parties only

consider the pecuniary returns in the bargaining. A �rm has bargaining power 1 � �S 2
(0; 1) when it bargains with a socially responsible investor and 1 � �P 2 (0; 1), when it
bargains with the for-pro�t investor. A socially responsible investor has bargaining power

�S, and for-pro�t investor has �P . If bargaining fails, the outside option values of the

�rm and the investor are equal to zero because neither side has an exit option once the

�rm is matched with the investor.

If a �rm with ESG actions e bargains with a socially responsible investor at t = 0, the

application of the generalized Nash bargaining dictates that for a given engagement e¤ort

a, the �rm�s predicted payo¤ is (1 � �S)[�(e) + wF (e) + wS(a)] at t = 2, whereas the

socially responsible investor�s predicted payo¤ is �S[�(e) + wF (e) + wS(a)] at t = 2. By

contrast, if the �rm bargains with a for-pro�t investor, the application of the generalized

Nash bargaining dictates that the �rm�s predicted payo¤ is (1 � �P )�(e) at t = 2, whereas
the for-pro�t investor�s predicted payo¤ is �P�(e) at t = 2.

3. Equilibrium

In the subsequent analysis, I work backward to derive the optimal ESG action decision

of the �rm and the optimal engagement e¤ort decision of the socially responsible investor.

Firstly, the maximization problem of the socially responsible investor with respect to the

engagement e¤ort at t = 4 is explored. Then, the maximization problem of the �rm with

respect to the ESG action level at t = 0 is examined.

8We assume that �(e) is su¢ ciently large so that the pecuniary payo¤ of the socially responsible
investor is positive in this bargaining.
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I begin by discussing the maximization problem of the socially responsible investor at

t = 4. As shown in the the preceding section, his maximization problem after bargaining

is represented by

max
a� 0

�S[�(e) + wF (e) + wS(a)]� cS(a): (1)

Hence, the �rst-order condition for problem (1) is given by

�Sw
0

S(a)� c0S(a) = 0: (2)

From the assumptions of wS(a) and cS(a), the solution to (1) is positive and satis�es the

second-order condition.9

Next, I investigate the maximization problem of the �rm at t = 0. As argued in the

preceding section, the maximization problem of the �rm is expressed as

max
e� 0

S

F
��S(e)(1� �S) [�(e) + wF (e) + wS(a)] +

N � S
F

�P (1� �P )�(e)� cF (e); (3)

where the �rst term is the �rm�s expected payo¤ when it bargains with a socially re-

sponsible investor, the second term is the �rm�s expected payo¤ when it bargains with a

for-pro�t investor, and the third term is the ESG action cost. As has been discussed in

Section 2, note that the bargaining outcome includes the reward to social impact when

the �rm is matched with the socially responsible investor. S
F
��S(e) and P

F
�P are the

probabilities that the �rm is matched with a socially responsible investor and a for-pro�t

investor, respectively. Thus, 1 � S
F
��S(e) � P

F
�P is the probability of the case in which

the �rm is not matched with any investor; hence, the payo¤ is 0.

The �rst-order condition for (3) is expressed as

S

F
�(1� �S) f�0S(e) [�(e) + wF (e) + wS(a)] + �S(e) [�0(e) + w0F (e)]g

+
N � S
F

�P (1� �P )�0(e)� c0F (e) = 0: (4)

The left-hand side of (4) is the �rm�s expected marginal payo¤ with respect to its ESG

actions e. I assume that the solution to (3) satis�es the second-order condition. In fact,

9More precisely, we need the conditions lim
a!0

�Sw
0
S(a) > lim

a!0
c0S(a) and lim

a!1
�Sw

0
S(a) < lim

a!1
c0S(a) to

ensure that the solution to (1) is positive.
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if �0(e) + w0F (e) < 0 and if �S(e) were to be independent of e (and is thus treated as if it

were a constant), the value of (3) is decreasing in e, because the assumption of w0F (e) >

0 implies �0(e) < 0 if �0(e) + w0F (e) < 0. As the smallest e can be 0, the optimal solution

becomes the corner solution. In fact, the matching intensity � depends on e and �0S(e) >

0. Thus, I can prove that the solution to (3) becomes positive under a certain condition.

To this end, de�ne �(e) = e
��S(e)

d[��S(e)]
de

and �(a; e) = e
�(e)+wF (e)+wS(a)

@[�(e)+wF (e)+wS(a)]
@e

.

Here, �(e) is the ESG action elasticity of matching intensity (EAEMI), which indicates

how much the matching intensity increases given an increase in one unit of ESG actions.10

On the other hand, �(a; e) is the ESG action elasticity of the �rm�s total returns, where

�(e) + wF (e) is referred to as the �rm�s total returns. It measures the extent to which

the total returns are a¤ected by a unit increase in the �rm�s ESG actions.11 Under some

reasonable assumptions, �(e) is always positive, whereas �(a; e) can be negative if an

increase in e reduces the total returns of the project, implying the marginal total returns

of the project with respect to e are negative (i.e., �0(e) + w0F (e) < 0).

The following lemma is a necessary condition for the ESG actions, e, to be positive:

Lemma 1: If the solution to (3) is positive, �(e) > ��(a; e) holds.

Lemma 1 shows that if the �rm�s optimal ESG actions are positive (i.e., e� > 0), �(e)

must be su¢ ciently more elastic than ��(a; e).
Intuitively, if �(e) � ��(a; e), the �rm�s expected marginal payo¤� the left-hand side

of (4)� becomes negative, which implies that the �rm cannot choose a positive level of

ESG actions.

This study can now assume that the �rm�s optimal ESG actions are positive. Therefore,

the equilibrium values of the ESG actions of the �rm, e�, and the engagement e¤ort of

the socially responsible investor, a�, are simultaneously determined by (2) and (4).

4. Comparative Statics

This paper discusses the e¤ects of the key parameters of the model on the ESG actions

of the �rm, e�, and the engagement e¤ort of the socially responsible investor, a�, in

equilibrium. The key parameters are the measure of socially responsible investors, S; the

10Recall that only the matching intensity for the socially responsible investor is a¤ected by the �rm�s
ESG e¤ort. Thus, � only applies to the socially responsible investor.
11The investor�s engagement e¤ort, a, is �xed in �(a; e).
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bargaining power of socially responsible investors relative to that of �rms, �S; and the

shift of the matching intensity function between �rms and socially responsible investors,

�.

I �rst explore the e¤ect of an increase in the measure of socially responsible investors,

S, on e� and a�, respectively. Parameter S can be viewed as the size of socially responsible

capital. Thus, the recent trend characterized by investors�growing concern about �rms�

ESG performance can be captured as an increase in S.

By conducting comparative statics using (2) and (4) with �(e) and �(a; e), the following

proposition is obtained:

Proposition 1:

Suppose that the �rm�s optimal ESG actions are in the positive range, e� > 0. Then:

(i) An increase in S increases e� if �0(e) < 0;

(ii) a� is independent of S.

Indeed, even if the �rm�s marginal total returns with respect to e are negative, that is,

�0(e) + w0F (e) < 0, which results in �(a; e) � 0, the result of Proposition 1(i) indicates

that the following corollary holds.

Corollary to Proposition 1: Even if �0(e) +w0F (e) < 0, an increase in S increases e
�

if the �rm is willing to make a positive level of ESG actions.12

Proposition 1 shows that as the measure of socially responsible investors/capital in-

creases (i.e., a larger S), the �rm�s equilibrium ESG actions, e�, increase if the �rm is

willing to take a positive level of ESG actions and if the �rm�s marginal pecuniary returns

with respect to e are negative (i.e., �0(e) < 0). The corollary to Proposition 1 also indi-

cates that even if the marginal total returns with respect to e are negative, an increase

in S increases e� if the �rm is willing to take a positive level of ESG actions, that is, �(e)

is su¢ ciently large.13 Meanwhile, Proposition 1 shows that an increase in S has no e¤ect

on the socially responsible investor�s engagement e¤ort, a�.

The rationale for Proposition 1 is as follows. An increase in S leads to a higher prob-

ability of a �rm being matched with a socially responsible investor. Hence, if the �rm�s

marginal total returns with respect to e are nonnegative (i.e., �0(e) + w0F (e) � 0) which
12Note that �0(e) + w0F (e) < 0 automatically implies �

0(e) < 0 under the assumption of w0F (e) > 0.
13Note that �(a; e) < 0 if �0(e) + w0F (e) < 0. Then, Lemma 1 implies that �(e) needs to be large

enough to ensure e� > 0.
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always leads to �(a; e) � 0 and thereby yields �(e) > ��(a; e), an increase in S increases
the �rm�s expected marginal payo¤ attained by being matched with a socially responsible

investor. Furthermore, if the marginal pecuniary returns with respect to e are negative

(i.e., �0(e) < 0), an increase in S also raises the �rm�s expected marginal payo¤ attained

by being matched with a for-pro�t investor. Accordingly, an increase in S increases e�.

Even if the �rm�s marginal total returns are negative (i.e., �0(e) + w0F (e) < 0) and, there-

fore, �(a; e) � 0 and �0(e) < 0, the increasing e¤ect of a rise in S on the �rm�s marginal
payo¤ continues to hold if �(e) is su¢ ciently large so as to satisfy �(e) > ��(a; e). Indeed,
Lemma 1 indicates that the condition of �(e) > ��(a; e) must be automatically satis�ed
if e� > 0. Consequently, the increase in S increases e� within the range of e� > 0.

For the intuition behind the e¤ect of S on a�, note that the socially responsible investor

determines a after being matched with the �rm. Thus, the socially responsible investor�s

decision does not depend on S. Hence, S does not a¤ect a�.

The theoretical implications of Proposition 1 and its corollary are as follows. As men-

tioned previously, an increase in S can be viewed as an increase in ESG-focused capital.

Thus, Proposition 1 suggests that when the �rm is willing to take some positive actions

on ESG, its actions grow when the number of ESG concerned investors grow. However,

Proposition 1 also implies that a growing number of such investors do not a¤ect their

engagement e¤ort toward �rm management.

In particular, the corollary to Proposition 1 suggests that even if the marginal total

returns of the project with respect to e are negative (i.e., an increase in the �rm�s ESG

actions decreases the pecuniary returns of the project more than it increases the project�s

social impact), if the number of ESG investors increases, the �rm�s ESG actions increase

as long as �(e) is su¢ ciently larger than ��(a; e).
Next, I examine the e¤ect of the bargaining power of socially responsible investors over

�rms, �S, on e� and a�. �S can be interpreted as the extent of the in�uence of socially

responsible investors on �rm management. Hence, an increase in �S may imply extensive

development in a social trend that gives socially responsible investors greater in�uence

over �rms because socially responsible investments are beginning to be publicly considered

as signi�cantly valuable for regulators seeking sustainable development.

The following proposition is with regards to an increase in �S.

Proposition 2:
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Suppose that the �rm�s optimal ESG actions are in the positive range, e� > 0. Then:

(i) The e¤ect of �S on e� is ambiguous;

(ii) An increase in �S increases a�.

Even if �0(e) + w0F (e) < 0 to satisfy �(a; e) < 0, the following corollary holds.

Corollary to Proposition 2: Even if �0(e)+w0F (e) < 0, the e¤ect of marginal increase

in �S on e� is ambiguous if the �rm�s ESG actions are in the positive range.

Proposition 2 indicates that the increased bargaining power of the socially responsible

investor (i.e., larger �S) does not necessarily increase the ESG actions of the �rm, e�, if

the �rm is willing to take ESG actions. This result holds even if the �rm�s marginal total

returns are negative. Meanwhile, Proposition 2 states that a larger �S always increases

the engagement e¤ort of the socially responsible investor, a�.

The rationale behind Proposition 2 is as follows: I start with the e¤ect of a�. An

increase in �S implies greater bargaining power for the socially responsible investor, thus

increasing the expected marginal payo¤ for the socially responsible investor with respect

to a. Hence, an increase in �S increases a�.

To examine the rationale behind the e¤ect of �S on e�, �rstly, an increase in a� in

response to an increase in �S also raises the �rm�s marginal expected payo¤ with respect

to e; and therefore, e�. However, if the �rm takes a positive level of ESG actions to

satisfy �(e) > ��(a; e) (see Lemma 1), the �rst two terms on the left-hand side of (4)
are positive. Thus, an increase in �S has an e¤ect to reduce the �rm�s expected marginal

payo¤when it is matched with a socially responsible investor because he will take a larger

share from the total returns of the project. Due to these two competing e¤ects, the total

e¤ect of �S on e� is ambiguous. Even if a �rm�s marginal total returns are negative (i.e.,

�0(e) + w0F (e) < 0), the e¤ect of �S on e
� remains ambiguous because an increase in a�

in response to an increase in �S raises the �rm�s expected marginal payo¤.

The theoretical implications of Proposition 2 and its corollary are as follows. As dis-

cussed earlier, an increase in �S can be considered as a social trend that gives socially

responsible investors greater in�uence on �rm management. Hence, Proposition 2 sug-

gests that the extensive development in this social trend does not necessarily increase

the �rm�s ESG actions even if the �rm is willing to take a positive level of ESG actions.

However, Proposition 2 indicates that such extensive development always increases the
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engagement e¤ort level of the existing socially responsible investors.

In addition, the corollary to Proposition 2 suggests that even if the marginal total

returns of the project with respect to e are negative, giving socially responsible investors

more power to engage in �rm management does not have a clear e¤ect on the �rm�s ESG

actions.14

By comparing the results of Propositions 1 and 2, the study demonstrates that if the

�rm�s ESG actions are in the positive range but reduces its pecuniary returns, the �rm�s

ESG actions increase with the number of investors interested in �rm�s ESG performance.

Meanwhile, giving socially responsible investors more power to in�uence �rm manage-

ment does not necessarily increase the �rm�s ESG actions. Consequently, if the �rm is

willing to take a positive level of ESG actions that may reduce its pecuniary returns, the

regulator aiming to increase the �rm�s ESG actions should adopt policies that encourage

investors to be conscious of �rm�s ESG performance. An example of such policies is to

support the activities of NGOs and NPOs that are geared toward ESG and SDGs. By

contrast, this regulator may not necessarily bene�t from making/supporting policies that

give socially responsible investors greater in�uence on �rms. Examples of such policies

include corporate governance reform and strengthening shareholder rights.

Finally, this paper explores the e¤ect of the change in the matching intensity between

�rms and socially responsible investors on e� and a�. The change in the matching intensity

(i.e., an increase in �) can indicate a variation in the e¢ ciency of the matching and search

technologies of �rms and socially responsible investors.

The following proposition with regard to the upper shift of � is derived.

Proposition 3:

Suppose that the �rm�s optimal ESG actions are in the positive range, e� > 0. Then:

(i) An increase in � increases e�;

(ii) a� is independent of �.

Proposition 3 demonstrates that the upper shift of the matching intensity (an increase in

�) increases the ESG actions of the �rm, e�. Proposition 3 also states that the upper shift

of the matching intensity has no e¤ect on the socially responsible investor�s engagement

e¤ort, a�.

14Recall that total returns are de�ned as �(e) +wF (e). As w0F (e) > 0 always hold, when the marginal
total returns being negative implies that �0(e) < 0 and j �0(e) j>j w0F (e) j :
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Intuitively, a larger � increases the �rm�s expected marginal payo¤when �(e)>��(a; e).
Hence, Lemma 1 ensures that a larger � increases e� if e� > 0. As the decision of the

socially responsible investor is made after being matched with the �rm, the investor�s

decision does not depend on the matching intensity. Hence, a� is independent of �.

The theoretical implication of Proposition 3 is as follows. An increase in � may imply

an augmentation of ESG information. Thus, Proposition 3 suggests that an augmenta-

tion of ESG information increases the �rm�s ESG actions if the �rm is willing to take a

positive level of ESG actions. Proposition 3 also indicates that an augmentation of ESG

information does not a¤ect the engagement e¤ort level of the socially responsible investor.

5. Search E¤orts of Socially Responsible Investors

In this section, the basic model is extended by considering a two-sided matching model

in which socially responsible investors can choose an e¤ort level to search for ESG-related

�rms at t = 0. However, for simplicity, socially responsible investors do not make an ESG

engagement e¤ort at t = 4.

It is assumed that each �rm attracts socially responsible investors to raise capital by

expending an ESG action e at t = 0, while each socially responsible investor searches for

ESG-related �rms by expending a search e¤ort ` at t = 0.

As in the basic model, if a �rm takes ESG actions e, it bears a cost cF (e), where cF (0)

= 0, c0F (e) > 0, and c
00
F (e) > 0. If a socially responsible investor exerts a search e¤ort `,

it incurs a nonpecuniary cost cM(`), where cM(0) = 0, c0M(`) > 0, and c
00
M(`) > 0.

At t = 1, a �rm that has taken an ESG action e is randomly matched with a socially

responsible investor that has made an e¤ort ` � 0, with a probability S
F
��S(e; `) �

S
F
�[�S1(e) + �S2(`)], where �Sj(0) > 0, �0Sj(i) > 0, �

00
Sj(i) < 0, and �Sj(1) < 1 for i = e; `

and j = 1; 2. As in the basic model, the �rm is still randomly matched with a for-pro�t

investor with a probability P
F
�P , where �P 2 (0; 1). The matching intensity between a

�rm and a socially responsible investor, ��S(e; `), increases with both the �rm�s ESG

action e and the socially responsible investor�s e¤ort `.

As the socially responsible investor does not make an engagement e¤ort in this section,

it is assumed that the social impact of the project depends on only a �rm�s ESG action

e, that is, wF (e). I also assume that wF (0) � 0, w0F (e) > 0, and w00F (e) < 0. Given that a
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socially responsible investor chooses the search e¤ort at t = 0, his maximization problem

at t = 0 is now represented by

max
`� 0

S

F
�[�S1(e) + �S2(`)]�S [�(e) + wF (e)]� cM(`); (5)

where the �rst term is his expected payo¤ enjoyed when he is matched with a �rm, and

the second term is his search cost. Note that S
F
�[�S1(e) + �S2(`)] is the probability of

the socially responsible investor being matched with a �rm. In addition, the socially

responsible investor needs to pay (1��S)wF (e) to the �rm as a result of bargaining when
he is matched with the �rm.

The �rst-order condition for problem (5) is provided by

S

F
��0S2(`)�S [�(e) + wF (e)]� c0M(`) = 0: (6)

It follows from the assumptions of �S2(`) and cM(`) that the solution to (6) is positive

and satis�es the second-order condition.15

Next, the maximization problem of the �rm with respect to the ESG actions at time 0

is given as follows. As in the basic model, the �rm�s maximization problem is given by

max
e� 0

S

F
�[�S1(e) + �S2(`)](1� �S) [�(e) + wF (e)] +

N � S
F

�P (1� �P )�(e)� cF (e); (7)

where the �rst term is its expected payo¤ when it bargains with a socially responsible

investor, the second term is its expected payo¤when it bargains with a for-pro�t investor,

and the third term is the ESG action cost. Note that 1 � S
F
�[�S1(e) + �S2(`)] � N�S

F
�P

is the probability of the case in which the �rm is not matched with any investors, and

hence the payo¤ is 0 in this case.

The �rst-order condition for (7) is expressed as

S

F
�(1� �S) f�0S1(e) [�(e) + wF (e)] + [�S1(e) + �S2(`)] [�0(e) + w0F (e)]g

15More precisely, the conditions
lim
a!0

S
F ��S [�(e) + wF (e)]�

0
S2(`) > lim

a!0
c0M (`)

and lim
a!1

S
F ��S [�(e) + wF (e)]�

0
S2(`) < lim

a!1
c0M (`) must be considered for any e � 0 to ensure that (6)

has a positive solution.
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+
N � S
F

�P (1� �P )�0(e)� c0F (e) = 0: (8)

I assume that the solution to (8) satis�es the second-order condition, which is represented

by �� < 0, where �� is de�ned by (10) below.

To show that the solution to (8) is positive, the following condition is necessary. De�ne

��(e; `) = e
�[�S1(e)+�S2(`)]

@f�[�S1(e)+�S2(`)]g
@e

and ��(e) = e
�(e)+wF (e)

@[�(e)+wF (e)]
@e

. Here, ��(e; `) is

the EAEMI in the extended model. The �rm�s elasticity of the total returns with respect

to e is expressed as ��(e) in this extended model. Again, under our assumptions, ��(e; `)

is always positive, whereas ��(e) is negative if �0(e) + w0F (e) < 0.

Then, the following lemma similar to Lemma 1 is obtained.

Lemma 2: If the solution to (8) is positive, then ��(e; `) > ���(e).

The intuition is similar to that of Lemma 1.

As in the main model, the �rm�s optimal ESG actions are assumed to be positive.

Then, the equilibrium values of the ESG actions of the �rm, e�, and the search e¤ort of

the socially responsible investor, `�, are simultaneously determined by (6) and (8).

In order to discuss the comparative static results of S, �S, and � on e� and `�, I impose

the following assumption, which is a su¢ cient condition for l and e to decrease as the

e¤ort increases.

Assumption 1:

	� � ��
�
S

F
��S�

00
S2(`) [�(e) + wF (e)]� c00M(e)

�

��S(1� �S)
�
S

F
��0S2(`) [�

0(e) + w0F (e)]

�2
> 0: (9)

Here,

�� � S

F
�(1� �S) f�00S1(e) [�(e) + wF (e)] + 2�0S1(e) [�0(e) + w0F (e)]

+[�S1(e) + �S2(`)] [�
00(e) + w00F (e)]g+

N � S
F

�P (1� �P )�00(e)� c00F (e)

< 0; (10)

where the inequality is derived because the solution to (7) is assumed to satisfy the second-
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order condition.

This assumption is a su¢ cient condition that ensures that an increase in the ESG

action cost of the �rm decreases the ESG actions, formally represented by de�

dc0F
< 0, and

an increase in search e¤ort of the socially responsible investor decreases search e¤ort,

formally represented by d`�

dc0E
< 0. For this proof, see the Appendix.

By executing comparative statics using (6) and (8) under Assumption 1, the following

proposition regarding the e¤ect of an increase in S is obtained:

Proposition 4:

Suppose that the �rm�s optimal ESG actions are in the positive range, e� > 0.16 Then,

an increase in S increases e� and `� if �0(e) � 0 and �0(e) + w0F (e) � 0.

Proposition 4 demonstrates that as the fraction of socially responsible capital increases

(i.e., a larger S), both the �rm�s ESG actions, e�, and the socially responsible investor�s

search e¤ort, `�, increase if the �rm is willing to take a positive level of ESG actions and

if the �rm�s marginal total returns with respect to e are nonnegative (i.e., �0(e) + w0F (e)

� 0) whilst the �rm�s marginal pecuniary returns with respect to e are nonpositive (�0(e)
� 0). Thus, if the �rm is willing to take a positive level of ESG actions, the su¢ cient

condition for Proposition 4 is that the �rm�s marginal social impact with respect to emust

be su¢ ciently larger than the absolute value of the �rm�s marginal pecuniary returns with

respect to e when the latter is negative. In contrast to the basic model, this proposition

suggests that an increase in S does not necessarily increase e� if �0(e) + w0F (e) < 0.

In addition, note that a larger S can a¤ect `� because the socially responsible investor

chooses ` before being matched with the �rm.

The intuition for Proposition 4 is as follows. An increase in S implies a higher prob-

ability of a �rm being matched with a socially responsible investor. Hence, if the �rm�s

marginal total returns with respect to e are nonnegative (i.e., �0(e) + w0F (e) � 0) such

that they always satisfy ��(e) > ���(e), an increase in S raises the �rm�s expected mar-
ginal payo¤ with respect to e and ` through matching. In addition, given �0S2(`) > 0, the

increase in ` (e) as a result of the direct e¤ect of an increase in S further raises the �rm�s

expected marginal payo¤ with respect to e and ` through matching if �0(e) + w0F (e) � 0.
Thus, these two e¤ects together induce the �rm to increase e� and the socially responsible
16Although �0(e) + w0F (e) � 0 implies ��(e; `) > ���(e), the assumption of e� > 0 is necessary to

ensure that (7) has an interior solution.
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investor to raise `�. In fact, an increase in S conversely causes a lower probability of a

�rm being matched with a for-pro�t investor. However, if the �rm�s marginal pecuniary

returns with respect to e are nonpositive (�0(e) � 0), this e¤ect also induces the �rm

to increase e� because the �rm�s marginal expected payo¤ with respect to e attained by

being matched with a for-pro�t investor is then increasing in S.

In contrast, if the �rm�s marginal total returns with respect to e are negative (i.e., �0(e)

+ w0F (e) < 0), the increase in ` (e) conversely reduces the �rm�s (socially responsible

investor�s) marginal expected payo¤ with respect to e (`) attained by their matching.

Hence, an increase in S does not necessarily increase e� or `� if �0(e) + w0F (e) < 0.

Next, this study discusses the e¤ect of �S on e� and `�. The following proposition

represents the increase in �S.

Proposition 5:

Suppose that the �rm�s optimal ESG actions are in the positive range, e� > 0. Then, an

increase in �S decreases e� but increases `� if �0(e) + w0F (e) � 0.

In contrast to the basic model, Proposition 5 indicates that the increased bargaining

power of the socially responsible investor (i.e., larger �S) decreases the ESG actions of the

�rm, e�, but increases the search e¤ort of the socially responsible investor, `�, if the �rm

is willing to take a positive level of ESG actions and if the �rm�s marginal total returns

with respect to e are nonpositive (i.e., �0(e) + w0F (e) � 0). The latter condition implies

that the �rm�s marginal social impact with respect to e is smaller than the �rm�s marginal

pecuniary returns with respect to e. However, these results do not generally hold if the

�rm�s marginal total returns with respect to e are positive.

Intuitively, a larger �S directly increases the expected marginal payo¤ for the socially

responsible investor with respect to `. On the other hand, if the �rm takes a positive

level of ESG actions to satisfy ��(e) > ���(e) (see Lemma 2), the �rst two terms on the
left-hand side of (8) are positive. Thus, a larger �S directly reduces the �rm�s expected

marginal payo¤ with respect to e when the �rm is matched with a socially responsible

investor because the larger share out of the total returns of the project will be taken by

the investor. These two direct e¤ects caused by an increase in �S induce the socially

responsible investor to increase ` and the �rm to decrease e. In addition, given �0S2(`) >

0, if �0(e) + w0F (e) � 0, such an increase in ` further reduces the �rm�s expected marginal
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payo¤with respect to e, whilst a decrease in e further raises socially responsible investor�s

expected marginal payo¤ with respect to `. Hence, combining these e¤ects together, a

larger �S decreases e� but increases `� if �0(e) + w0F (e) � 0.

Finally, this paper investigates the e¤ect of an increase in �.

Proposition 6:

Suppose that the �rm�s optimal ESG actions are in the positive range, e� > 0.17 An

increase in � increases e� and `� if �0(e) + w0F (e) � 0.

Proposition 6 demonstrates that the upper shift of the matching intensity (� > 0)

increases the ESG actions of the �rm, e�, and the search e¤ort of the socially responsible

investor, `�, if the �rm is willing to take a positive level of ESG actions and if the �rm�s

marginal total returns with respect to e are nonnegative (�0(e) + w0F (e) � 0). This is in
contrast to Proposition 3, which only required one condition; e = 0.
Intuitively, the upper shift of the matching intensity directly increases the �rm�s ex-

pected marginal payo¤ with respect to e if �0(e) + w0F (e) � 0, and also increases the

socially responsible investor�s expected marginal payo¤with respect to `. Then, applying

arguments similar to those of Proposition 4, I can give the intuition behind the result of

Proposition 6 if �0(e) + w0F (e) � 0.
The theoretical implications for the case in which the socially responsible investor�s

search cost is signi�cant, as represented by Propositions 4�6 are summarized as follows.

Suppose that �rms are willing to take some ESG actions. Then, Proposition 4 suggests

that a growing number of socially responsible investors increases both the ESG actions

of �rms and the search e¤ort of socially responsible investors, if the �rms�marginal total

returns with respect to e are positive while the �rms�marginal pecuniary returns are

negative. Proposition 5 implies that the extensive development in a social trend that

gives socially responsible investors greater in�uence on �rm management decreases the

ESG actions of �rms but increases the search e¤ort of socially responsible investors, if

the �rms� total returns with respect to e are negative. Proposition 6 states that an

improvement in the search technology between �rms and socially responsible investors

increases the ESG actions of �rms and the search e¤ort of socially responsible investors

if the �rm�s marginal total returns with respect to e are positive.

17The same remark as footnote 16 is applied to this proposition.
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In particular, a comparison of the results of Propositions 4 and 5 yield interesting

results. The more investors are interested in �rms�ESG performance, the more the �rm

invests in the ESG actions, if �0(e) � 0 and �0(e) + w0F (e) � 0. Meanwhile, the more the
socially responsible investors are in�uential on �rm management, the less the �rm invests

on ESG actions if �0(e) + w0F (e) � 0. Consequently, if socially responsible investors�

search for ESG-committed �rms has signi�cant e¤ects and if �rms are willing to take a

positive level of ESG actions, the regulator aiming to increase the ESG actions of �rms

should adopt policies according to the relation between the �rms�marginal social impact

and their marginal pecuniary returns with respect to e.

For example, if the �rm�s marginal social impact with respect to e is su¢ ciently larger

than the absolute value of the �rm�s marginal pecuniary returns with respect to e when

the latter is negative, the regulator should increase the number of investors interested

in the �rm�s ESG performance by supporting the activities of NGOs and NPOs that are

geared toward ESG and SDGs. By contrast, under similar situations, the regulator cannot

bene�t from making/supporting policies that give socially responsible investors greater

in�uence on �rms. Examples of such policies include corporate governance reform and

strengthening shareholder rights.

5. Conclusion

Using a search model, this study theoretically examines how for-pro�t �rms �nance

capital from socially responsible investors by taking a positive level of ESG actions. ESG

actions a¤ect a �rm�s pecuniary returns and social performance. If the �rm does not

take any ESG actions, the chance of not being matched with any investor increases and

may result in zero payo¤. Therefore, the �rm may be better o¤ taking a positive level of

ESG actions even though doing so could decrease its pecuniary payo¤ (while keeping it

positive).

The comparative statics derive the following results:

All the results hold with a common condition that the �rm is willing to take a positive

level of ESG actions.

(1) Basic model: Socially responsible investors do not make any e¤ort in the search

process to match with the �rms.
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(i) As the number of investors prioritizing in ESG increases, the �rm acts more on ESG,

if more ESG actions decrease the pecuniary returns of the project.

(ii) Even if socially responsible investors are given more power to in�uence �rm manage-

ment, the �rm does not necessarily act more in ESG.

(iii) As the matching technology improves, the �rm takes more ESG actions.

(2) Extended model: Both socially responsible investors and �rms make costly e¤ort in

matching with each other.

(i) As a growing number of investors prioritizing in ESG increases, the �rm takes more

ESG actions, if more ESG actions raise the total returns of the project while reducing the

pecuniary returns of the project.

(ii) As the socially responsible investors gain more power to in�uence the �rm manage-

ment, the �rm takes less ESG actions, if more ESG actions reduce the total returns of

the project.

(iii) As the matching technology improves, the �rm takes more ESG actions if more ESG

actions raise the total returns of the project.

These results yield novel testable implications regarding the e¤ects of various ESG

trends and issues on the �rm�s ESG actions.
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Appendix

Proof of Lemma 1: Rearranging (4) with �(e) and �(a; e), I obtain

S

F
(1� �S) [�(e) + wS(a) + wF (e)]

��S(e)

e
[�(e) + �(a; e)]

+
N � S
F

�P (1� �P )�0(e)� c0F (e) = 0: (A1)

If �(e) � ��(a; e), then it follows from �(e) > 0 that �(a; e) < 0. The de�nition of �(a; e)
implies that @[�(e)+wF (e)+wS(a)]

@e
= �0(e) + w0F (e) < 0. Given w

0
F (e) > 0, I must have �

0(e)

< 0. As �(e) � ��(a; e) and �0(e) < 0, it follows from c0F (e) > 0 that the left-hand side

of (A1) is negative. Consequently, if e� > 0 is a solution to (4) or (A1), the necessary

condition is �(e) > ��(a; e). k

Proof of Propositions 1�3: De�ne

� � S�(1� �S)
F

f�00S(e) [�(e) + wF (e) + wS(a)] + 2�0S(e) [�0(e) + w0F (e)]

+�S(e) [�
00(e) + w00F (e)]g+

N � S
F

�P (1� �P )�00(e)� c00F (e)

< 0; (A2)

where the �nal inequality is derived because the solution to (3) is assumed to satisfy the

second-order condition. Then, totally di¤erentiating (2) and (4) with respect to e, a, S,

�S, and � yields24 � S�(1��S)
F

�0S(e)w
0
S(a)

0 �Sw
00
S(a)� c00S(a)

3524 de
da

35
=

24 ��(1��S)
F

f�0S(e) [�(e) + wF (e) + wS(a)] + �S(e) [�0(e) + w0F (e)]g+
(1��P )
F

�P�
00(e)

0

35 dS
+

24 S�
F
f�0S(e) [�(e) + wF (e) + wS(a)] + �S(e) [�0(e) + w0F (e)]g

�w0S(a)

35 d�S
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+

24 � S
F
(1� �S) f�0S(e) [�(e) + wF (e) + wS(a)] + �S(e) [�0(e) + w0F (e)]g

0

35 d�: (A3)

By solving (A3) and rearranging it using (A2) and the de�nitions of �(e) and �(a; e), I

obtain

de

dS
=
1

	

�
�(1� �S)

F
[�(e) + wF (a) + wS(e)]

��S(e)

e
[�(e) + �(a; e)]

+
1� �P
F

�P�
0(e)

�
[�Sw

00
S(a)� c00S(a)]

> 0; if �(e) > ��(a; e) and �0(e) < 0; (A4)

da

dS
= 0; (A5)

de

d�S
=

S

F	
[�(e) + wF (e) + wS(a)]

��S(e)

e
[�(e) + �(a; e)] [�Sw

00
S(a)� c00S(a)]

+
S�

F	
(1� �S)�0S(e) [w0S(a)]

2
; (A6)

da

d�S
= ��

	
w0S(a) > 0; (A7)

de

d�
= �S(1� �S)

F	
[�(e) + wF (e) + wS(a)]

�S(e)

e
[�(e) + �(a; e)] [�Sw

00
S(a)� c00S(a)]

> 0; if �(e) > ��(a; e); (A8)

da

d�
= 0; (A9)

where 	 = � [�Sw00S(a)� c00S(a)] > 0. Note that �0S(e) > 0, w00S(a) < 0, and c00S(a) > 0. It
follows from (A4)�(A9) that Propositions 1�3 are veri�ed. The corollaries to Propositions

1 and 2 are also evident. k

Proof of Lemma 2: Rearranging (8) with ��(e; `) and ��(e), I obtain

S

F
�(1� �S)

[�S1(e) + �S2(`)] [�(e) + wF (e)]

e
[��(e; `) + ��(a)]
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+
N � S
F

�P (1� �P )�0(e)� c0F (e) = 0: (A10)

Then, repeating the argument of Lemma 1, I can verify that if e� > 0 is a solution to (8)

or (A10), the necessary condition is ��(e; `) > ���(a). k

Proof of Propositions 4�6 and the implication of Assumption 1: Given (10),

totally di¤erentiating (6) and (8) with respect to S, �S, and � yields24 �� S�(1��S)
F

�0S2(`) [�
0(e) + w0F (e)]

S��S
F
�0S2(`) [�

0(e) + w0F (e)]
S��S
F
�00S2(`) [�(e) + wF (e)]� c00M(`)

3524 de
d`

35
=

24 ��(1��S)
F

f�0S1(e) [�(e) + wF (e)] + [�S1(e) + �S2(`)] [�0(e) + w0F (e)]g+
�P (1��P )�0(e)

F

���S
F
�0S2(`) [�(e) + wF (e)]

35 dS
+

24 S�
F
f�0S1(e) [�(e) + wF (e)] + [�S1(e) + �S2(`)] [�0(e) + w0F (e)]g

�S�
F
�0S2(`) [�(e) + wF (e)]

35 d�S

+

24 �S(1��S)
F

f�0S1(e) [�(e) + wF (e)] + [�S1(e) + �S2(`)] [�0(e) + w0F (e)]g

�S�S
F
�0S2(`) [�(e) + wF (e)]

35 d�: (A11)

To evaluate the comparative static results, let us note that �0(e) + w0F (e) � 0 implies
��(e; `) + ��(e) > 0 because of ��(e) � 0. Then, solving (A11) and rearranging it with

Assumption 1 and the de�nitions of ��(e; `) and ��(e), I obtain

de

dS
= � 1

	�

�
�(1� �S)

F

[�S1(e) + �S2(`)] [�(e) + wF (e)]

e
[��(e; `) + ��(e)]

��P (1� �P )
F

�0(e)

��
S��S
F

�00S2(`) [�(e) + wF (e)]� c00M(`)
�

+
S

	�

�
��0S2(`)

F

�2
�S(1� �S) [�0(e) + w0F (e)] [�(e) + wF (e)]

> 0; if �0(e) + w0F (e) � 0 and �0(e) � 0; (A12)
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d`

dS
= ��

�

	�
��S
F
�0S2(`) [�(e) + wF (e)]

+
1

	�

�
(1� �S)�

F

[�S1(e) + �S2(`)] [�(e) + wF (e)]

e
[��(e; `) + ��(e)]

��P (1� �P )
F

�0(e)

�
S��S
F

�0S2(`) [�
0(e) + w0F (e)]

> 0; if �0(e) + w0F (e) � 0 and �0(e) � 0; (A13)

de

d�S
=
S�

	�F

[�S1(e) + �S2(`)] [�(e) + wF (e)]

e
[��(e; `) + ��(e)]

�
�
S��S
F

�00S2(`) [�(e) + wF (e)]� c00M(`)
�

+
1

	�

�
S��0S2(`)

F

�2
(1� �S) [�0(e) + w0F (e)] [�(e) + wF (e)]

< 0; if ��(e; `) > ���(e) and �0(e) + w0F (e) � 0; (A14)

d`

d�S
= ��

�

	�
S�

F
�0S2(`) [�(e) + wF (e)]

� 1

	�

�
S�

F

�2
�0S2(`)�S [�

0(e) + w0F (e)]

� [�S1(e) + �S2(`)] [�(e) + wF (e)]
e

[��(e; `) + ��(e)]

> 0; if ��(e; `) > ���(e) and �0(e) + w0F (e) � 0; (A15)

de

d�
= � 1

	�
S(1� �S)

F

[�S1(e) + �S2(`)] [�(e) + wF (e)]

e
[��(e; `) + ��(e)]

�
�
S��S
F

�00S2(`) [�(e) + wF (e)]� c00M(`)
�

+
1

	�

�
S�0S2(`)

F

�2
��S(1� �S) [�0(e) + w0F (e)] [�(e) + wF (e)]

> 0; if �0(e) + w0F (e) � 0; (A16)
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d`

d�
= ��

�

	�
S

F
�S�

0
S2(`) [�(e) + wF (e)]

+
1

	�

�
S

F

�2
�0S2(`)��S(1� �S) [�0(e) + w0F (e)]

� [�S1(e) + �S2(`)] [�(e) + wF (e)]
e

[��(e; `) + ��(e)]

> 0; if �0(e) + w0F (e) � 0: (A17)

Note that �0S2(`) > 0, �
00
S2(`) < 0, and c

00
M(`) > 0. It follows from (A12)�(A17), Proposi-

tions 4�6 are veri�ed.

Finally, to derive the implication of Assumption 1, let us consider the shifts of the

cost functions from cF (e) to cF (e) + "1e and from cM(`) to cM(`) + "2`. Then, totally

di¤erentiating (6) and (8) with respect to e, `, "1, and "2, I obtain

de

d"1
=
1

	�

�
S��S
F

�00S2(`) [�(e) + wF (e)]� c00M(`)
�
and

de

d"2
=
��

	�
:

Hence, to obtain the well-behaved result given in the text, I need to assume 	� > 0

because of �00S2(`) < 0, c
00
M(`) > 0, and �

� < 0. k
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