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Abstract

In this thesis, I develop improved arguments and methods for interpreting and characterizing

the effect of institutional investors on the behavior of firms.

In Essay 1, I provide a novel set of theoretical results for characterizing the effect of institutional

investors on firm behaviors related to greenhouse gas emissions. To do so, I identify a set of

unique directional changes in firm behaviors related to greenhouse gas emissions that arise

from the controlling owners of firms changing from short-term profit maximizers to one of

five other competing objective functions: long-term profit maximization, short-term common

ownership, long-term common ownership, socially responsible investment and stakeholder

theory.

In Essay 2, I refine what I call the “power-based approach” to estimating and interpreting

the effect of an agent (such as an institutional investor) on the social choice of a group of

agents (such as a firm). To summarize, “power-based approaches” are an applied empirical

practice that involves estimating, interpreting and characterizing OLS regression coefficients

from linear regressions of group choices on a proxy for the “power” of an agent, or group of

agents, of interest. Based on this applied empirical practice, I develop a framework that assists

in interpreting the estimated effects, developing bounds on effects, constructing identification

arguments and developing measures of “power”, and demonstrate its usefulness through an

application to the results of Ashraf, Field, and Lee (2014).

In Essay 3, I provide a critical review of the literature on firm behavior and firm, investor

and manager objective functions. First, I provide a novel taxonomy of maximization problems

based on theories of the firm and theories of firm, investor and manager objective functions.

I then assess if the recent, highly cited theoretical literature explores whether unique firm be-

haviors are implied by different maximization problems or objective functions, finding that

most of these papers compare only profit maximization and some other objective function. In

combination with a similar, but preliminary, finding about the empirical literature, I reach the

preliminary conclusion that only short-term profit maximization can be ruled out as the ex-

planation for the results, and that none of the maximization problems can explain all of the

results. Therefore, despite the leaps forward taken in this literature over the last decade, there

appears to be considerable opportunity for future research in this area.
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Chapter 1

Introduction

The economic, environmental, social and political impacts of firms have in recent times re-

ceived considerable attention from academics, regulators and society more generally. Many

have investigated the economic opportunities and costs posed by mergers and acquisitions,

industry concentration, and common ownership (Australian Federal Government, 2021; Cave-

naile, Celik, and Tian, 2021; FTC, 2018, 2023; Gerardi, Lowry, and Schenone, 2024; Schmalz,

2018, 2021; United States House of Representatives, 2020). Many have also investigated the

environmental, social and political impacts of firms, such as firms’ greenhouse gas emissions,

provision of potentially harmful products, workplace health and safety record, and corpo-

rate political activities (see, for example, Azar, Duro, Kadach, and Ormazabal, 2021; Bertrand,

Bombardini, Fisman, Hackinen, and Trebbi, 2021; Bertrand, Bombardini, Fisman, Trebbi, and

Yegen, 2023; Chen, Dong, and Lin, 2020; Dyck, Lins, Roth, and Wagner, 2019). In their explana-

tions for firm, or more particularly corporate, behavior in these areas, many have focused on

the role and impact of shareholders in relation to firm behavior (see, for example, the reviews

of Boyd and Solarino, 2016; DesJardine, Zhang, and Shi, 2023; Edmans, 2014; Gerardi, Lowry,

and Schenone, 2024; Gillan, Koch, and Starks, 2021; Schmalz, 2018, 2021). In particular, these

recent shareholder-based explanations for firm behavior often focus on the role and impact of

institutional investors (see, for example, the reviews of Boyd and Solarino, 2016; DesJardine,

Zhang, and Shi, 2023; Gerardi, Lowry, and Schenone, 2024; Gillan, Koch, and Starks, 2021;

Schmalz, 2018, 2021).

An important part of explaining the effect of institutional investors on firm behavior has been

characterizing the effect of institutional investors on firm behavior.1 Generally, this has been

1Other important parts of explaining the effect of institutional investors on firm behavior, which are not the
focus of this thesis, include establishing that institutional investors have the ability and incentives to affect firm
behavior, and identifying the means and mechanisms via which institutional investors affect firm behavior. Since
the former may be considered a precondition for institutional investors having any (i.e., a non-zero) effect on firm
behavior and that expecting institutional investors to have a non-zero effect on firm behavior may be considered

1
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approached by postulating an objective (or utility) function that characterizes institutional in-

vestors’ preferences over firm behavior. For example, some have characterized the observed ef-

fects of institutional investors on firm behavior as-if institutional investors are long-term own-

ers (or, more specifically, long-term profit maximizers) (see, for example, Dimson, Karakaş,

and Li, 2023; Gloßner, 2019; Kim, Kim, Kim, and Park, 2019), whilst others have character-

ized the observed effects of institutional investors on firm behavior as-if institutional investors

are socially responsible investors (see, for example the review of Gillan, Koch, and Starks,

2021), common owners (see, for example, the reviews of Gerardi, Lowry, and Schenone, 2024;

Schmalz, 2018, 2021), or stakeholder-oriented shareholders (Klettner, 2021).

In doing so, however, the existing literature suffers from two important limitations, which I

contribute to addressing in Chapters 2, 3 and 4. The first problem, which is largely a theo-

retical problem and for which I provide evidence in Chapter 4, is that, when attempting to

characterize institutional investors by an objective function summarizing their preferred firm

behavior, the current theoretical and empirical literature tends to consider only two possible

objective functions; profit maximization and one other. As a result, as is briefly discussed in

Chapter 4 and more formally shown in Chapter 2 in models where firms emit greenhouse gas

emissions, many plausible and important alternative characterizations for the theoretical and

empirical results remain unexplored. To make progress towards addressing this problem, I

make the following two contributions. First, in Chapter 2, I present a novel set of theoreti-

cal results for uniquely characterizing the effect of institutional investors on firm behaviors

related to greenhouse gas emissions using the characterizations commonly considered in the

literature. Second, in Chapter 4 and to assist in further research on this problem, I provide a

taxonomy of firm-level maximization problems for characterizing agents’ preferences for firm

behavior based on theories of the firm and theories of the objective functions of firms, investors

important to justifying attempts to characterize the effect of institutional investors on firm behavior, I briefly sug-
gest institutional investors are likely to have a non-zero effect on firm behavior for the following four reasons. First,
the ability of institutional investors to form small coalitions to affect firm behavior has likely increased since insti-
tutional investor ownership of publicly-listed corporations is significant and becoming increasingly concentrated,
both in the US (Amel-Zadeh, Kasperk, and Schmalz, 2022; Backus, Conlon, and Sinkinson, 2021) and across the
globe (see papers cited in Klettner, 2021), whilst institutional investors are arguably becoming more homogeneous
due to the rise of index investing (Backus, Conlon, and Sinkinson, 2021). Supporting evidence for institutional in-
vestors’ increased ability to form coalitions includes the formation of the United Nations Principles of Responsible
Investment, the Climate Action 100+, the Council for Institutional Investors, and the rise of proxy advisors (see, for
example, Shu, 2024), both of whom could, and sometimes explicitly claim to, serve as platforms for coordination
among institutional investors. Second, as institutional investors’ assets under management have grown, perhaps
also in real terms (in the US, see, for example, Lewellen and Lewellen, 2022), and their portfolios become more illiq-
uid as index investing also grows, their economic incentives to affect firm behavior have increased (Lewellen and
Lewellen, 2022) whilst, given their increased capacity to affect firm behaviors, the social pressures to do so have
also arguably increased. Third, as can be seen in the empirical results covered in Chapter 4, many empirical papers
find that the effects of institutional investors on firm behaviors are statistically significant. Thus, even if the effects
are not economically significant and assuming identification problems have been adequately addressed, the effects
of institutional investors on firm behavior are at least statistically detectable (i.e, the effects are non-zero). Finally,
institutional investors often publicly claim they will influence firm behavior in their governance policies and me-
dia statements. For direct examples, see ABP (2020), BlackRock (2022), BlackRock’s Global Executive Committee
(2021), and CalSTRS (2021), and for a broad empirical analysis focused on stewardship, see Klettner (2021).
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and managers.

The second problem, which is largely an econometric problem, is that, for one of the most

common empirical methods2 used to analyze the effect of institutional investors on firm behav-

ior, there has not been, to the best of my knowledge, any research on the micro-foundations,

proper interpretation and structural estimation of the econometric specification underlying

this method.3 The common empirical method is what I call "social choice power regressions."

To summarize, social choice power regressions tend to involve the following three steps. First,

OLS is used to estimate a linear regression of a social choice, such as a firm choice, on a proxy

for the power of the an agent, or group of agents, of interest, such as institutional investors.

Second, the estimated coefficient of the proxy for the power of the agent of interest is inter-

preted as if it reflects, or carries some information about, the preferences of the agent of inter-

est. Finally, the agent of interest is characterized based on the sign of the coefficient. In order to

provide micro-foundations, and assist with the proper interpretation and structural estimation

of social choice power regressions, I develop what I call a "power-based framework" for ana-

lyzing the effect of an agent on social choices in Chapter 3. Using a binary treatment variable

as the proxy for the power of the agent of interest, I then provide results for properly interpret-

ing the estimated effects, developing bounds on effects, and developing measures of “power”

for use in structural estimation. To demonstrate the usefulness of these results, I apply them

to Ashraf, Field, and Lee (2014), who conducted a field experiment in which wives are given a

voucher for contraception either with their husband present or in secret from their husband.4

The rest of this thesis proceeds as follows. In Chapter 2, I derive a set of novel theoretical

results for providing unique characterizations of the effect of institutional effects on firm be-

havior when firms emit greenhouse gas emissions. In Chapter 3, I develop a power-based

framework for analyzing the effect of an agent on social choices and demonstrate its useful-

ness by revisiting results from Ashraf, Field, and Lee (2014). In Chapter 4, I provide a critical

review of the literature characterizing the effects of institutional investors on firm behavior. In

Chapter 5, I conclude, discuss the findings of this thesis and suggest areas for future research.

2See Appendix C.3 for more detail on this method and other commonly used empirical methods for investigat-
ing the effect of institutional investors on firm behavior.

3As outlined in Chapter 3, this method also appears to be used in many literatures concerned with the effect of
an agent on social choices. Therefore, the contribution by developing this method also extends to those literatures.

4Given the broad applicability of the framework, Ashraf, Field, and Lee (2014) was deemed the most suitable
paper for application of the framework despite Ashraf, Field, and Lee (2014) focusing on households rather than
firms. In Chapter 5, I discuss the use of the framework for institutional investors and firms.



Chapter 2

Identifying an investor’s active
ownership objective when firms emit
greenhouse gas emissions

Abstract

The impact of institutional investors on the behavior of their portfolio firms has received sig-

nificant attention, and increasingly so in relation to climate change. Some are concerned that

institutional investors act as common owners. However, in their active ownership policies, in-

stitutional investors often say they are long-term shareholders, socially responsible investors,

or stakeholder-oriented. We investigate, theoretically, the different implications of such active

ownership objectives for firm’s economic behavior and environmental outcomes when firms

emit greenhouse gas emissions. We find that, if firms are exposed to damage from emissions,

then all the aforementioned active ownership objectives can lead to a reduction in emissions

and quantities, casting doubt on explanations that identify any particular active ownership

objective with reductions in firm-level emissions and quantities. We then find separating con-

ditions for the various active ownership objectives based on firm behavior and environmental

outcomes under different industry conditions.1

1A working paper, Annabel, Asher, and Ghosh (2022), based on Chapter 1 of this thesis is currently published
on SSRN with Associate Professor Anthony Asher and Professor Arghya Ghosh.

4



2.1. INTRODUCTION 5

2.1 Introduction

Institutional ownership has reached significant levels globally. This has led some to suggest

that institutional investors may play a significant role in addressing greenhouse gas (’GHG’)

emissions (e.g., Andersson, Bolton, and Samama, 2016; Bank of England, 2020; OECD, 2017;

United Nations Climate Change Conference, 2021). Many institutional investors have outlined

an approach to do so in their active ownership policies. These approaches appear to follow

familiar and perhaps well-intentioned corporate objectives: long-term shareholder value max-

imization (e.g., CalSTRS, 2021),2 socially responsible investment (’SRI’) (e.g., ABP, 2020), and

stakeholder theory (e.g., BlackRock, 2022). High levels of institutional ownership, however,

have also led to concerns about institutional investors implementing common ownership3 ob-

jectives, which, coincidentally, leads to the consideration of the effect of negative externalities,

such as GHG emissions, on portfolio firms.4

In this paper, we find circumstances under which each of the active ownership objectives men-

tioned in the previous paragraph5 lead to directionally different firm-level behaviors if firms

emit GHG emissions.6 First, we model GHG emissions as an inseparable negative external-

ity7 to show that a negative correlation between institutional investor influence and firm-level

GHG emissions8 could be interpreted as consistent with every active ownership objective. We

do, however, also show that the stakeholder-oriented shareholder is the only active owner type

who may, but does not necessarily, increase quantities and emissions relative to the short-term

profit maximizer. Thus, the stakeholder-oriented shareholder can be separated from other ac-

tive ownership types when a positive correlation between institutional investor influence and

firm-level quantities and emissions is observed.

2Throughout the paper, we refer to this as long-term profit maximization
3That is, as owners of multiple companies, within the same industry but also across industries, who make

decisions with a portfolio-level decision frame with the objective of maximizing portfolio-level profits.
4See, for example, Hansen and Lott (1996) and Harford (1997)
5Specifically, long-term profit maximization, SRI, stakeholder-oriented shareholders and common owners. We

split common ownership into short-term common ownership and long-term common ownership to separate the
anti-competitive incentive from the incentive to reduce damage, which arrives sometime in the future, to firms in
the investment portfolio.

6Rather than results that focus on the magnitude of firm-level behaviors, we focus on deriving results that lead
to directionally different firm behaviors because we believe the conditions required are more plausible for empirical
application. As can be seen from the equilibria of the models, theoretical results about unique ranges of magnitudes
for firm behaviors require the specification of bounds on the ranges in terms of parameters that seem less likely to
be known in empirical applications (other than the case of a zero bound, which, of course, is therefore not sensitive
to the parameters). However, assuming the empirical approach can identify the investor’s preference for firm-level
behavior, the bounds on this range would need to be specified for hypothesis testing. Therefore, empirically testing
hypotheses that rely results about unique ranges of magnitudes for firm-level behavior seems less plausible. For
similar reasons, results for unique values of the magnitude of firm behavior seem even more implausible.

7We use a similar approach to that used by the papers cited in the hypothesis development of Azar, Duro,
Kadach, and Ormazabal (2021), Hansen and Lott (1996), and Harford (1997).

8Theoretically represented by the difference between the equilibrium outcome for each active ownership objec-
tive relative to a short-term profit maximizer.
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Second, we introduce industries in which firms can mitigate or adapt to the damage from GHG

emissions. Mitigation reduces a firm’s emissions and thus benefits all exposed to damage emis-

sions, whilst adaptation reduces damage to the firm only. We find that all active ownership

types increase mitigation relative to the short-term profit maximizer, except the short-term

common owner. Thus, the short-term common owner can be differentiated from the other ac-

tive owners. This result is driven by the myopia of short-term common owner; they do not

consider the future, so they do not invest in mitigation or adaptation beyond that required by

regulation.

We then derive three further industry conditions to separate the remaining active ownership

objectives: long-term shareholders, SRIs, long-term common owners and stakeholder-oriented

shareholders. The first set of industry conditions is when there is no exposure to damage

from emissions for firms in an industry. In such cases, the long-term profit maximizer can be

separated from the other active ownership objectives by no increase in mitigation. This result

is driven by the private good nature of adaptation and public good nature of mitigation; the

long-term shareholder only cares about the payoffs to the firm, so, if the long-term shareholder

is not exposed to damage, then they do not mitigate beyond that required by regulation. If, in

addition to the firm not being exposed to damage, the benefit to stakeholders from additional

production is larger than the incentive to mitigate arising from the damage to stakeholders,

the stakeholder-oriented shareholder can be differentiated by an increase in quantities and

emissions whilst also increasing mitigation.

The second set of industry conditions is when consumers have high willingness to pay and

revenue is a non-monotonic function of quantities.9 When willingness to pay is high, the short-

term profit maximizer chooses quantities above that which maximizes revenue. Thus, the

effect on revenue of decreasing quantities (as is done by both the SRI and long-term common

owner) could be positive or negative. We find in such a circumstance that, if the common

ownership incentives are sufficiently large, then SRIs increase revenue and long-term common

owners decrease revenue.

The final set of industry conditions is when there are imperfectly competitive, commonly-

owned, exclusive suppliers. In such a circumstance, common owners now not only have the

horizontal incentive to reduce production but also the vertical incentive to expand production.

As a result, common owners expand production and increase emissions when the horizontal

incentive is sufficiently low and the vertical incentive is sufficiently high. Otherwise, common

owners reduce quantities and emissions.

Our paper contributes to the considerable literature on investor objectives and firm-level be-

9Willingness to pay is the maximum price at which a consumer is willing to buy a product. Non-monotone
revenue arises naturally when i) the maximum willingness to pay is finite, known as a choke price, and ii) prices
approach zero as quantities become large.
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havior recently reviewed, for example, by Schmalz (2018, 2021) and Backus, Conlon, and Sink-

inson (2019) in respect to common ownership, and Gillan, Koch, and Starks (2021) in respect to

the finance literature on SRI, ESG, CSR and stakeholder theory. Specifically, our principal con-

tribution to the theoretical literature10 on common ownership, SRI , stakeholder theory, and

long-term profit maximization is investigating the circumstances under which each of these

investor objectives may lead to different firm behavior, particularly in the context of insepara-

ble negative production externalities such as GHG emissions. In doing so, we also contribute

to the empirical literature in two ways. First, our results can be used as hypotheses in future

empirical studies that aim to categorize institutional investors as acting according to an active

ownership objective. Second, as will be done throughout the paper in relation to the existing

empirical literature on institutional investor influence and firm-level GHG emission,11 we also

provide guidance for the interpretation of empirical results intended to shed light on investor

objectives.

The rest of the paper proceeds as follows. In Section 2.2, we use models from the field of in-

dustrial organization and adopt different active ownership objectives to show that the results

in nascent literature on GHG emissions and institutional investor influence could be consistent

with institutional investors acting according to several active ownership objectives. In Section

2.3, we first extend the models in Section 2.2 to allow firms to mitigate and adapt to climate

change, which creates some separation of active ownership objectives, then consider the in-

dustry conditions that allow further separation of active ownership objectives. By combining

these results, a set of predictions to differentiate the active ownership types under various

industry conditions and using various outcomes is generated. In Section 2.4, we conclude.

10For recent theoretical contributions, not necessarily concerning negative externalities, in each area see Azar
and Vives (2021a), López and Vives (2019) and Antón, Ederer, Giné, and Schmalz (2023) on common ownership,
Hart and Zingales (2017) and Broccardo, Hart, and Zingales (2020) on SRI, and Magill, Quinzii, and Rochet (2015)
and Freeman, Phillips, and Sisodia (2020) on stakeholder theory

11These papers include Shive and Forster (2020), Azar, Duro, Kadach, and Ormazabal (2021), Akey and Appel
(2019), Naaraayanan, Sachdeva, and Sharma (2020), Benlemlih, Arif, and Nadeem (2022). For detail about empiri-
cally testing some of hypotheses we generate in this paper, please see the aforementioned papers.
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2.2 The active ownership identification problem in the context of

GHG emissions

Recently, to the best of our knowledge, there have been five (working) papers published con-

taining results for the quantitative association between GHG emissions and institutional in-

vestor12 influence: Shive and Forster (2020), Azar, Duro, Kadach, and Ormazabal (2021), Akey

and Appel (2019), Naaraayanan, Sachdeva, and Sharma (2020), Benlemlih, Arif, and Nadeem

(2022). All papers find a negative association between institutional investor influence and

GHG emissions.13 In light of this information, the questions raised by this paper are; if we are

seeking to identify what type of active owner institutional investors are acting as, what can we

conclude with this information? Are institutional investors’ long-term shareholders, socially

responsible investors, or stakeholder-oriented as they claim? Or are they common owners? In

this section, by modeling GHG emissions as an inseparable negative externality similar to the

papers used in the hypothesis development of Azar, Duro, Kadach, and Ormazabal (2021),14

we show, subject to some assumptions about the significance of damage from climate change,

that the answer to these questions is: the information suggests they could be any of those and

may only rule out institutional investors being short-term profit maximizers.

To show this, we proceed as follows. First, we construct a benchmark model where firms are

short-term profit maximizers. We then construct alternative models in which institutional in-

vestors instruct firms to adopt other objective functions. Finally, we compare equilibrium firm-

level emissions in the alternative models to the benchmark model. As expected, we find that

equilibrium firm-level emissions are lower in every alternative model than in the benchmark

model if damage from climate change is considered to be sufficiently large. Therefore, ac-

cording to these models the observed negative association in the literature on GHG emissions

and institutional investor influence could be a result of adopting any of the active ownership

policies represented in Section 2.2.2 below, except short-term profit maximization.

12Of various types: mutual funds, the Big Three asset managers (BlackRock, State Street, Vanguard), hedge funds
and those institutional investors associated with the Boardroom Accountability Project.

13Akey and Appel (2019) and Naaraayanan, Sachdeva, and Sharma (2020) also report results for the association
between institutional investor influence and investments in abatement. We deal with this further below when we
introduce a model with mitigation. We see abatement as akin to mitigation.

14Hansen and Lott (1996) and Harford (1997).
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2.2.1 Model set-up

We consider a partial equilibrium model15 of an economy as follows. There are N goods; q,

y, and N − 2 other goods denoted rn where n = 1, 2. . . , N − 2. These goods are produced by

N sectors; Sector Q, Sector Y , and a sector for each rn denoted Sectors Rn. There is perfect

competition in Sector Y which produces the numeraire good y. There is Cournot duopoly in

homogeneous goods in Sectors Q and Rn with I = 2 firms in each industry, with each firm in

Sector Q denoted i = 1, 2 and each firm in Sector Rn denoted kn = 1, 2.

There is one factor of production, labor denoted L, and it is mobile across sectors. Sectors Q

and Rn produce good q using rn with the production technologies Q =
LQ

c and Rn =
LRn
c ,

respectively. Sector Y produces good y using L with the production technology Y = LY . Total

labor is restricted to LQ + LY +
∑

n LRn = L. Wages per unit of labor is represented by w.

Production of goods y and rn do not result in emissions. But production of good q does result

in emissions for each firm, ei, where the units for emissions per unit of production are chosen

so that qi = ei. These emissions add to the current stock of emissions in the atmosphere, E0, so

that total emissions in the atmosphere is E = E0+e1+e2. Emissions result in damage to every

firm in SectorsQ andRn
16 at some future time point. The damage to each firm in SectorsQ and

Rn is given by δγfE, where 0 < δ ≤ 1 represents the time discount rate and γf > 0 represents

the severity of damage to an individual firm. To address the damage, government has set a

tax, t > 0, per unit of emissions.17

Combining the information above, the (long-term) profits of firm i in Sector Q are therefore

given by:

π̃Q,i = (pQ − c)qi − tei − δγfE = (pQ − c− t)qi − δγfE = πQ,i − δγfE (2.1)

since qi = ei, and where pQ is the price in Sector Q and πQ,i represents firm profits without

damage from emissions but inclusive of any taxes imposed by the government for producing

15Thus, the model does not account for wealth effects. For general equilibrium models of common ownership
that do account for wealth effects, see Azar and Vives (2021a) and Azar and Vives (2019), who account for wealth
effects arising from labor income and interest income. Both find that higher common ownership leads to lower
output under realistic parameterizations. Also relevant in this regard is Gans, Leigh, Schmalz, and Triggs (2019),
who account for ownership-related income and show that asymmetric ownership leads to higher prices than if
ownership were symmetric.

16For simplicity, we ignore damage to Sector Y .
17That is, we assume taxes are exogenous and do not model the tax choice for the government. In the model we

have constructed, however, one could raise the concern that it is not necessarily the case that the government would
choose taxes, t > 0, instead of subsidies, t < 0, because it is possible that the level of production in oligopolies
is below the production level that maximizes welfare net of damage from emissions. In addition to suggesting
that taxes are a realistic assumption in this circumstance, we address this concern by noting that, if taxes were
endogenous and set optimally by a government in our model, then one requires the assumption that a < 3δγ + c
to ensure a tax, i.e. t > 0, would be set by the government. See Appendix A.1.4 for working.
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emissions. Similarly, the (long-term) profits for firm kn in Sector Rn are given by:

π̃Rn,kn = (pRn − c)rn,kn − δγfE = πRn,kn − δγfE, (2.2)

where pRn is the price in Sector Rn and πRn,kn represents firm profits without damage from

emissions but inclusive of any taxes imposed by the government for producing emissions.18

There are two groups, consumer-workers and institutional investors, who own the firms in the

economy. The firms in Sector Q and Sector Rn are directly owned by both consumer-workers

and institutional investors, the latter owning firms for the benefit of consumer-workers, whilst

the firms in Sector Y are directly owned only by consumer-workers. There is a unit mass,

0 ≤ j ≤ 1, of consumer-workers, each denoted j, who derive utility from consuming goods

q, rn and y, and disutility from the damage from emissions, given by γcwE. A representative

consumer j’s utility function is:19

Uj(Qj , Rn,j , yj) = aQj −
Q2

j

2
+
∑
n

(
aRn,j −

R2
n,j

2

)
+ yj − δγcwE. (2.3)

Each consumer-worker has Lj units of labor from which they earn a labor income wLj. As

the owners of the firms in Sector Y , consumer-workers receive zero profits. As owners of

Sectors Q and Rn, consumer-workers collectively directly own cQ and cRn percent of each of

Sectors Q and Sector Rn, and are recipients of the remainder through institutional investors

to whom they pay a management fee as a percentage of assets of α.20 Therefore, they col-

lectively receive from their direct ownership cQΠQ +
∑

n cRnΠRn , where ΠQ =
∑

i π̃Q,i and

ΠRn =
∑

kn
π̃Rn,kn , and collectively receive (1 − α)((1 − cQ)ΠQ +

∑
n(1 − cRn)ΠRn) through

institutional investors. These collective costs and benefits, however, are assumed to be spread

amongst infinitely many consumer-workers and therefore are approximately equal to zero for

any individual consumer-worker. Thus, when making their consumption and labor decisions,

consumer-workers budget constraint can be simplified to wLj ≥ yj+pQQj+
∑

n pRnRn,j , and,

therefore, the inverse demand functions for Sectors Q and Rn are given by:21,22

pQ = a−Q, (2.4)

18See Appendix A.1.2 for working related to these equations.
19A quasi-linear quadratic utility function that is linear in the numeraire (money), y, and quadratic in all other

goods, q and rn. We have added a term that is linear in damage from emissions. Assuming utility is linear in the
numeraire simplifies the analysis by removing wealth effects, the impact of which is discussed in footnote 15. For
the impact of the remaining terms, see Section 2.4 discussing results and limitations.

20The distinction between direct and indirect ownership is made for reasons related to choosing the firm objec-
tive, on which we elaborate below.

21See Appendix A.1.3 for working related to the demand functions.
22We assume identical demand curves for all sectors, other than Sector Y , for simplicity. Nothing changes quali-

tatively if we relax this assumption.
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pRn = a−Rn, (2.5)

where Q = q1 + q2 and Rn = rn,1 + rn,2.

We assume there are two institutional investors, m = 1, 2, whose utility is only a function

of good y23 and is therefore given by Um(Qm, Rn,m, ym) = ym. The institutional investors

collectively manage (1 − cQ)ΠQ +
∑

n(1 − cRn)ΠRn of wealth and both charge a percentage

fee of the assets they individually manage of α. We assume that each institutional investor

individually manages a portfolio of investments in firms in Sector Q and Sector Rn industries

such that the total assets under management (‘AUM’) of institutional investor m, denoted

AUMm, is given by:

AUMm = (1− cQ)
∑
i

wQ,i,mπ̃Q,i +
∑
n

(1− cRn)
∑
kn

wRn,kn,mπ̃Rn,kn , (2.6)

where wQ,i,m represents the ownership of institutional investor m of firm i in Sector Q which

is then scaled by the proportion of direct ownership of Sector Q of consumer-workers so that

institutional investor m’s actual direct ownership is (1− cQ)wQ,i,M . Note wQ,i,m +wQ,i,−m = 1

and wRn,kn,m + wRn,kn,−m = 1, because total ownership proportions sum to 1. For exam-

ple, (1 − cQ)wQ,i,m + (1 − cQ)wQ,i,−m + cQ = 1. Finally, we assume that institutional in-

vestor ownership within industries is represented by symmetric common ownership. That

is wQ,i,m = wQ,−i,−m and wRn,kn,m = wRn,−kn,−m. Thus, institutional investors’ budget con-

straint is given by αAUMm ≥ ym.

Finally, we assume that the firm objective is determined by the institutional investor with the

largest ownership share of the firm according to their active ownership objective and, for sim-

plicity, active ownership objectives are the same across institutional investors. In our model,

consumer-workers’ collective ownership of a firm in a sector is spread amongst infinitely many

consumer-workers, so we assume they display rational apathy with respect to corporate gov-

ernance matters such as determining the firm objective. As a result, only the two institutional

investors are involved in the determination of the firm objective. Since we have symmetric

common ownership with two owners in our model, one of the institutional investors is pivotal

in a majority voting game; that is, wQ,i,m = wQ,−i,−m > 0.5 and wRn,kn,m = wRn,−kn,−m > 0.5.

Thus, we assume that the pivotal institutional investor selects the firm objective according with

their active ownership objective. Furthermore, for simplicity, we assume that institutional in-

vestors have identical active ownership objectives. Thus, firm objectives are also identical.

23We believe such an assumption aligns most directly with maximising portfolio value, which can be seen by
substituting the budget constraint of the institutional investors into the utility function. The idea that an institu-
tional investor does not necessarily maximise portfolio value due to agency issues could be an interesting area for
further research, but is beyond the scope of our paper focusing on a set of well-known objective functions (see
Section 2.2.2 that follows).
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2.2.2 Active ownership objectives

The set of active ownership objective functions for institutional investors is outlined below.

We focus on Sector Q since it is the sector producing emissions and will thus be the sector on

which we focus for the remainder of the paper. Each function is presented such that it builds on

short-term and long-term profit maximization by additionally considering some other stake-

holder payoff. First, there is short-term profit maximization, in which only short-term profit is

considered:

ϕSTP = πQ,i = (pQ − c− t)qi. (2.7)

Second, the institutional investor with a long-term profit maximization objective accounts for

the damage to the firm from emissions since this damage arrives in the future:

ϕLTP = π̃Q,i = πQ,i − δγfE = ϕSTP − δγfE, (2.8)

where E = E0 + e1 + e2, δ is the time discount factor, and γf is a parameter reflecting the

severity of damage to a firm.

Common owners consider the interests of other firms in their investment portfolios, see Schmalz

(2018) for a survey. We consider two types of common ownership; one where the GHG exter-

nality is considered (and therefore directly reflects the institutional investors’ utility function),

which we label long-term common ownership, and one where the GHG externality is not con-

sidered, which we label short-term common ownership. First is short-term common owner-

ship (‘STCO’), where the objective function can be written as:

ϕSTCO = (1− cQ)
∑
i

wQ,i,mπQ,i +
∑
n

(1− cRn)
∑
kn

wRn,kn,mπRn,kn (2.9)

∝ πQ,i + λINTRA,QπQ,−i +
∑
n

λINTER,Rn(πRn,kn + λINTRA,RnπRn,−kn), (2.10)

where λINTRA,Q =
wQ,−i,m

wQ,i,m
, λINTRA,Rn =

wRn,−kn,m

wRn,kn,m
, and λINTER,Rn =

(1−cRn)wRn,kn,m

(1−cQ)wQ,i,m
> 0.

For simplicity, we assume λINTRA,Q = λINTRA,Rn = λINTRA and for reasons relevant to ex-

planations later in the paper note that 0 < λINTRA < 1.24 Here, λINTRA reflects the intra-

industry (anti-competitive) incentive of common ownership in firm decisions in Sectors Q and

Rn, whilst λINTER,Rn , roughly speaking, reflects the inter-industry incentives of common own-

ership arising from actions in Sector Q that affect Sectors Rn. Note that in our model the only

mechanism through which the actions of Sector Q affect any Sector Rn is through emissions,

24The bounds on these parameters are derived from the assumed ownership structure, which is symmetric com-
mon ownership. As discussed in Backus, Conlon, and Sinkinson (2019), there may be no upper bound on the intra-
industry common ownership incentive. Our results, including those separating the long-term common owner and
SRI, are not changed by removing the upper bound on the intra-industry common ownership incentive.
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E, which is not in the short-term common owner’s objective. Therefore, λINTER,Rn will play

no role for the short-term common owner. Finally, note that since the objective, Equation 2.9,

is equal to Equation 2.10 divided by the constant (1 − cQ)wQ,i,m, maximizing the objective is

equivalent to maximizing Equation 2.10 which we rewrite as:

ϕ̃STCO = πQ,i + λINTRA,QπQ,−i +
∑
n

λINTER,Rn(πRn,kn + λINTRA,RnπRn,−kn). (2.11)

Second is long-term common ownership (‘LTCO’), where the objective function can be written

as:

ϕLTCO = (1− cQ)
∑
i

wQ,i,mπ̃Q,i +
∑
n

(1− cRn)
∑
kn

wRn,kn,mπ̃Rn,kn (2.12)

∝ π̃Q,i + λINTRA,Qπ̃Q,−i +
∑
n

λINTER,Rn(π̃Rn,kn + λINTRA,Rn π̃Rn,−kn)

= πQ,i + λINTRA,QπQ,−i +
∑
n

λINTER,Rn(πRn,kn + λINTRA,RnπRn,−kn)

− δγfE(1 + λINTRA,Q +
∑
n

λINTER,Rn(1 + λINTRA,Rn)

= ϕ̃STCO − δγfE(1 + λINTRA)(1 +
∑
n

λINTER,Rn)

= ϕ̃STCO − δγfE(1 + λINTRA)(1 + λINTER)

= ϕ̃STCO − δγCOE (2.13)

since λINTRA,Q = λINTRA,Rn = λINTRA, and where λINTER =
∑

n λINTER,Rn > 0 and γCO =

γf (1 + λINTRA)(1 + λINTER).

Here λINTER reflects the sum total inter-industry incentives of common ownership arising

from the emissions-related actions in Sector Q that affect Sectors Rn. Note that in contrast to

the short-term common owner, λINTER will play a role since the long-term common owner

considers damage from GHGs to firms in their portfolio. Finally, note that for similar reasons

to those given for the short-term common owner, maximising the objective, Equation 2.12, is

equivalent to maximising:

ϕ̃LTCO = ϕ̃STCO − δγCOE. (2.14)
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We now consider social responsibility and stakeholder theory. Similar to Hart and Zingales

(2017),25 the SRI maximizes long-term profits less the damage to others:

ϕSRI = π̃Q,i − βE((N − 1)I − 1)δγf + δγcw) = ϕSTP − δγSRIE, (2.15)

where γSRI = γf + β((N − 1)I − 1)γf + γcw), γf represents the long-term damage to the firm

itself, 0 < β ≤ 1 reflects the discount to damage to others from GHGs (‘SRI discount factor’),

γcw is the damage to consumer-workers and ((N − 1)I − 1)γf is the damage to the other firms

in Sector Q and Sectors Rn.

Finally, in addition to the firm’s long-term profits and the damage to the ‘community’ (Free-

man, Phillips, and Sisodia, 2020),26 the stakeholder-oriented shareholder considers the con-

sumption benefit to consumer-workers:27

ϕS = π̃Q,i + θ(Ucw(Q,Rn, y)− E((NI − 1)δγf + δγcw))

= ϕSTP + θUcw(Q,Rn, y)− δγSE, (2.16)

where γS = γf + θ((N − 1)I − 1)γf + γcw), Ucw is the utility of consumer-workers from con-

sumption only (so excluding their share of the damage from the GHG emissions externality)

and 0 < θ ≤ 1 reflects the discount to stakeholder interests (‘stakeholder discount factor’).28

25Mathematically we directly follow Hart and Zingales (2017) in including profits and damage in the objective
function. However, conceptually it is not clear that we follow them. There is an alternative view of social respon-
sibility often expressed in the SRI and CSR literature that equates SRI and CSR to stakeholder theory in the sense
that other’s interests are considered (e.g. Broccardo, Hart, and Zingales, 2020; Dai and Qiu, 2020). But CSR is not
stakeholder theory Freeman and Dmytriyev (2017). CSR and SRI (and ESG for that matter) are concerned with
the pursuit of broad social issues (e.g. Freeman and Dmytriyev, 2017; Gillan, Koch, and Starks, 2021; Renneboog,
Ter Horst, and Zhang, 2008). We follow this latter definition of SRI, CSR and ESG and consider those objectives
where stakeholder interests are considered in total, so including but also beyond how the stakeholders may be are
affected by the social issues that are the focus of SRIs, as being a more accurate mathematical representation of
stakeholder theory.

26We assume the ‘community’ is represented by Sector Y , Sectors Rn, the other firm in Sector Q and consumer-
workers, so the damage term for the stakeholder value maximizer consists of precisely the same damage terms as
considered by the SRI.

27The closest to this in the economics literature Magill, Quinzii, and Rochet (2015)
28We acknowledge that stakeholder value maximization may go beyond consumption benefits and the damage

from emissions.
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2.2.3 The benchmark model

In the benchmark model, we assume firms in Sector Q aim to maximize short-term profits by

choosing quantities only. That is, each firm simultaneously chooses quantities, qi, to maximize

their objective:

ϕSTP = πQ,i = (pQ − c− t)qi = (a− qi − q−i − c− t)qi. (2.7)

Emissions, ei, is then an outcome that is a by-product of the choice of qi only. This is because

the level of emissions is qi = ei with appropriate units for emissions (see Section 2.2.1).

Given the model set-up, the Cournot-Nash equilibrium firm-level quantity for each firm in the

benchmark model, q∗i,BM , is given by:29

q∗i,BM =
a− c− t

3
, (2.17)

which is the conventional Cournot-Nash equilibrium quantity in duopoly adjusted for the tax

for emissions associated with production. The level of emissions in the benchmark model,

e∗i,BM , is also given by:

e∗i,BM =
a− c− t

3
(2.18)

since in the model units of emissions are chosen such that qi = ei.

2.2.4 Comparison of the results from the alternative models to the results of the
benchmark model

In this section, we present results comparing the benchmark model and the set of alternative

models. Each model in the set of alternative models corresponds to institutional investors

having one of the active ownership objectives in Section 2.2.2, and therefore firms having the

same firm objectives, other than short-term profit maximization. We split our results in two.

In the first set of results, we present comparisons of all active ownership objectives, except

the alternative model with stakeholder-oriented shareholders, to the benchmark model. In the

second set, we focus on results related to the stakeholder-oriented shareholder. Further note

that in our results we do not assume a common time discount factor, δ, across those active

ownership objectives in which δ appears and likewise for the intra-industry incentive, λINTRA

unless otherwise specified.

29See Appendix A.2.1 for working.
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2.2.4.1 Active ownership objectives other than stakeholder

The results for quantities and emissions (since they are equal) for all active ownership objec-

tives except stakeholder-oriented shareholders are given by:30

q∗i,ϕ = e∗i,ϕ =
a− c− t− δγϕ

3 + ξϕ
, (2.19)

where ϕ signifies the active ownership objective, and δγϕ and ξϕ differ by active ownership

objective. Specifically, δγϕ = δγf and ξϕ = 0 for the long-term profit maximizer, δγϕ = 0

and ξϕ = λINTRA for the short-term common owner, δγϕ = δγCO and ξϕ = λINTRA for the

long-term common owner, and δγϕ = δγSRI and ξϕ = 0 for the SRI.

Since for the short-term profit maximizer δγϕ = 0 and ξϕ = 0, all the above active ownership

types reduce quantities and emissions relative to the short-term profit maximizer; the numer-

ator decreases or the denominator increases.

Proposition 1. Quantities and emissions relative to the benchmark model (that is, the short-term
profit maximizer) are:

i. Lower for the long-term profit maximizer for all time discount factors 0 < δ ≤ 1;

ii. Lower for the short-term common owner for all intra-industry incentives 0 < λINTRA < 1;

iii. Lower for the long-term common owner for all time discount factors 0 < δ ≤ 1, intra-industry
incentives 0 < λINTRA < 1 and inter-industry incentives λINTER > 0; and

iv. Lower for the SRI for all time discount factors 0 < δ ≤ 1 and SRI discount factors 0 < β ≤ 1.

The incentives driving these results can be sorted into three categories: the long-term incentive

from damage to the firm, the incentive arising from damage to other agents in the model, and

the intra-industry common ownership incentive. The long-term incentive relates to future

damage to the firm. This drives the reduction in emissions relative to the short-term profit

maximizer for all except the short-term common owner. There is then the incentive due to

damage to other agents in the model, which influences the long-term common owner and SRI;

the long-term common considers other firms in their portfolio and for the SRI considers the

damage to all agents. Finally, both the short-term and long-term common owners are driven by

the intra-industry common ownership incentive. In the case of the short-term common owner,

the intra-industry common ownership incentive is the only incentive driving the result.

30See Appendices A.2.2 to A.2.5 for working.
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2.2.4.2 Stakeholder-oriented shareholders

Quantities and emissions for the stakeholder-oriented shareholder are given by:31

q∗i,S = e∗i,S =
a− c− t− δγS

3− 2θ
. (2.20)

From the above equation it can be seen that quantities and emissions relative to the short-term

profit maximizer are ambiguous; the numerator decreases, but the denominator decreases too.

Proposition 2. Quantities and emissions relative to the benchmark model (that is, the short-term
profit maximizer) are:

i. Lower for the stakeholder-oriented shareholder for all 0 < θ ≤ 1 when Q∗
BM − δ(γ−γf ) < 0;

and

ii. Lower [higher] for the stakeholder-oriented shareholder if and only if the stakeholder discount
factor θ < θ∗(δ) [θ > θ∗(δ)] when Q∗

BM − δ(γ − γf ) > 0.
where θ∗(δ) = δγf

Q∗
BM−δ(γ−γf )

and Q∗
BM = 2q∗BM

Unlike the results for other active owners in in Section 2.2.4.1, the stakeholder-oriented share-

holder does not necessarily reduce quantities and emissions. The different result is driven

by stakeholder-oriented shareholders having an incentive to expand production as they con-

sider the consumption benefit for consumer-workers. In contrast, all other active ownership

objectives only include incentives to reduce production. Since the stakeholder-oriented share-

holder’s incentive to expand production is moderated by θ, and their incentives to reduce

production are moderated by δ and θ, the net incentive depends on δ and θ.

Separating the incentives into those terms associated with θ and those associated with δ only,

θ∗(δ) essentially becomes the ratio of marginal damage to the firm from expanding production

to the net marginal benefit of production (so consumption minus damage) to stakeholders

other than the firm. That is:

θ∗(δ) =
δγf

Q∗
BM − δ(γ − γf )

. (2.21)

From this equation it can be seen that if the consumption benefit is less than the damage to

stakeholders other than the firm, as represented by Q∗
BM − δ(γ − γf ) < 0 and corresponding

to Proposition 2.i., θ∗(δ) is negative. Thus, θ > θ∗(δ) holds for any 0 < θ ≤ 1.

But if the consumption benefit is greater than the damage to stakeholders other than the firm,

then the damage to the firm must be traded off against the net benefit to stakeholders other

than the firm in order to determine whether to reduce quantities and emissions. Despite this

ambiguity, conditions under which any stakeholder-oriented shareholder will reduce quanti-

31See Appendix A.2.6 for working.
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ties when Q∗
BM − δ(γ−γf ) > 0 can be derived.32 The derivation follows from finding industry

characteristics such that θ∗(δ) > 1, which means θ < θ∗(δ) holds for any 0 < θ ≤ 1. The ex-

ercise effectively ensures that the damage from emissions to all stakeholders is larger than the

consumption benefit as assessed by any stakeholder-oriented shareholder (so with any θ).

Thus, there is a set of industry characteristics for which any stakeholder-oriented shareholder

will reduce quantities and emissions relative to the short-term profit maximizer. Combining

this result with that of Proposition 1 leads to the following corollary relating all active owner-

ship objectives to the benchmark model, where δS is the time discount factor corresponding to

the stakeholder-oriented shareholder.

Corollary 1 (The active ownership identification problem in the context of GHG emis-

sions). If Q∗
BM ≤ δSγ, quantities and emissions relative to the benchmark model are lower for

all active ownership objectives for all time discount factors 0 < δ ≤ 1, intra-industry incentives
0 < λINTRA < 1, inter-industry incentives λINTER > 0, SRI discount factors 0 < β ≤ 1, and
stakeholder discount factors 0 < θ ≤ 1.

32It should be noted that there are no conditions under which all stakeholder-oriented shareholders would in-
crease quantities and emissions. Intuitively, there is always some θ close enough to zero that ensures that the net
benefit to stakeholders other than the firm discounted by θ is less than the damage to the firm, so it is always pos-
sible that some stakeholder-oriented shareholder decides to decrease quantities, whilst others decide to increase
quantities.
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2.3 A solution to the active ownership identification problem in the

context of GHG emissions

In the previous section, we demonstrated the active ownership identification problem where

GHG emissions were an inseparable negative externality. GHG emissions, however, are no

longer inseparable externalities; firms can invest in mitigation, which reduces and, in some

cases, separates GHG emissions from production. Firms can also invest in adaptation to reduce

the damage to the firm.33

Indeed, two of the papers listed in Section 2.2 investigating firm-level GHG emissions and

institutional investor influence also investigate the effects of institutional investors on invest-

ments in mitigation; Akey and Appel (2019) and Naaraayanan, Sachdeva, and Sharma (2020).34

In their sample of hedge funds, Akey and Appel (2019) find no association between hedge

fund activism and investments in mitigation. In their sample from the Boardroom Account-

ability Project (‘BAP’), Naaraayanan, Sachdeva, and Sharma (2020) find a positive association

between BAP environmental activism and investments in mitigation. Similar to Section 2.2,

our question in this section is: with this information, what can we conclude about the active

ownership type of the hedge funds and the BAP?

To answer this question, we consider models in which firms can invest in mitigation, mi, to re-

duce their net emission is given by qi −mi, and invest in adaptation, ai, to reduce the damage

to the firm, γf (E − ai), simultaneous with their choice of quantities. To make our arguments

we compared alternative models to a benchmark model like the one in Section 2.2, but up-

dated the benchmark model to allow firms to invest in mitigation and adaptation. We refer

to this benchmark model as the benchmark mitigation-adaptation model, BMAM . We first

model the general case, showing that the short-term common owner can be differentiated from

other active ownership objectives by no change in investments in mitigation or adaptation rel-

ative to the short-term profit maximizer, whilst other active ownership objectives all generate

a positive change. This result suggests that the hedge funds in Akey and Appel (2019) may

be short-term common owners, whilst those institutional investors associated with the BAP

from Naaraayanan, Sachdeva, and Sharma (2020) are not short-term common owners. But

the result does not necessarily suggest that those institutional investors associated with the

BAP from Naaraayanan, Sachdeva, and Sharma (2020) can definitely be considered long-term

shareholders and/or stakeholder-oriented shareholders, nor are they definitely not long-term

33For simplicity, we do not allow offsetting in our model. This is possibly an area for future research.
34Akey and Appel (2019) and Naaraayanan, Sachdeva, and Sharma (2020) refer to mitigation as abatement in

their papers.
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common owners or SRIs.35,36

To resolve the remaining ambiguity, we then focus on two further industry conditions. The first

is when there is no exposure to damage to climate change for firms in SectorQ. In this situation,

we find that the long-term profit maximizer will not increase mitigation or reduce quantities

whilst other active ownership types will. The second is when there is high willingness to pay in

Sector Q and revenue varies non-monotonically with quantities.37. In this case, the long-term

common owner and SRI can be separated based on their impacts on revenue.

2.3.1 Mitigation and adaptation

2.3.1.1 The benchmark mitigation-adaptation model

Again, we focus on Sector Q since it is the sector producing emissions. Compared to Section

2.2.3, we now assume firms in Sector Q aim to maximize short-term profits by choosing miti-

gation and adaptation as well as quantities. That is, firms simultaneously choose mitigation,

mi, adaptation, ai, and quantities, qi, to maximize the following objective:

ϕSTP = πQ,i = (pQ − c− t)qi −
ρm2

i

2
− νa2i

2
, (2.22)

where ρ and ν capture the rate of change of the marginal cost of mitigation and adaptation. It

is assumed that units of mitigation in terms of emissions are chosen such that, i.e. ei = qi−mi.

Furthermore, it is also assumed that one unit of adaptation directly offsets γf units of damage,

i.e. γf (E − ai).38 For simplicity, we model the choices of mitigation, adaptation and quantity

as separable, which will result in equilibrium choices of mitigation, adaptation and quantity

being independent of each other. Thus the equilibrium quantities are identical to Equation 2.17

in Section 2.2.3.

35It should be noted that Naaraayanan, Sachdeva, and Sharma (2020) do find a statistically insignificant negative
correlation between BAP environmental activism and production. One might be tempted to interpret the statistical
insignificance as indicating a low magnitude change in the negative direction, which might suggest the results most
support those institutional investors associated with the BAP being either long-term profit maximizers or perhaps
even stakeholder-oriented (the latter if this is considered not strong enough evidence to show a reduction, so
they could be increasing production). We instead interpret the statistical insignificance as not providing sufficient
evidence to resolve the issue, whilst still being consistent with our model.

36To be consistent with our treatment of the results from Naaraayanan et al. (2020) in the previous footnote,
we also note that whilst Akey and Appel (2019) find no statistically significant correlation between hedge fund
activism and mitigation, the correlation is negative. Our modelling does not predict any negative correlations
relative to the short-term profit maximizer in the benchmark model. This suggests that the assuming the short-
term profit maximizer as the benchmark might be incorrect in the sample of Akey and Appel (2019). Resolving this
issue is an area for future research which we discuss in the Discussion and Limitations section.

37A condition that holds for all demand curves that intersect both the price and quantity axes
38Although, in the case of the short-term profit maximizer, the benefits of adaptation are not considered since

the short-term profit maximizer does not consider the damage from emissions in their objective and there is no tax
incentivizing adaptation.
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Given the model set-up, the equilibrium levels of mitigation,m∗
i,BMAM , and adaptation, a∗i,BMAM ,

are given by:39

m∗
i,BMAM =

t

ρ
, (2.23)

a∗i,BMAM = 0. (2.24)

Note that whilst the short-term profit maximizer does not consider the future damage from

climate change, it does some mitigation because of the tax on emissions. In contrast, there is

no tax incentive to adapt, so the short-term profit maximizer does not invest in adaptation.

Since ei = qi −mi, the equilibrium level of emissions in the benchmark mitigation-adaptation

model will be different to the benchmark model, and is given by:

e∗i,BMAM = q∗i,BMAM −m∗
i,BMAM =

a− c− t

3
− t

ρ
. (2.25)

2.3.1.2 Comparison of the alternative mitigation-adaptation models and the benchmark

mitigation-adaptation model

In this section, we first present the results associated with mitigation and adaptation, then the

results for emissions for the stakeholder-oriented shareholder only. The results for quantities

for all active ownership objectives and for emissions for all active ownership objectives other

than the stakeholder-oriented shareholder are identical to Propositions 1 and 2 in Section 2.2.4.

The results for quantities are identical since we model choices of mitigation, adaptation and

quantities as separable. Whilst emissions now includes mitigation, it will be shown below that

mitigation either does not change or increases relative to the benchmark. Since mitigation is

negatively related to emissions, recall ei = qi − mi, the changes in quantities and mitigation

relative to the benchmark mitigation-adaptation model mean that the direction of the changes

in emissions relative to the benchmark mitigation-adaptation model are the same as Proposi-

tion 1 in Section 2.2.4. However, the conditions for the stakeholder-oriented shareholder are

different to Proposition 2 in the case of emissions, so we also present the emissions-related re-

sults for stakeholder-oriented shareholders. We present the mitigation and adaptation results

for the stakeholder-oriented shareholder along with the other active ownership objectives.

39See Appendix A.3.1 for working for the benchmark mitigation-adaptation model.
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2.3.1.2.1 Mitigation and adaptation for all active ownership objectives

The results for mitigation and adaptation for all active ownership objectives is summarized

by:40

m∗
i,ϕ =

t+ δγϕ,m
ρ

, (2.26)

a∗i,ϕ =
δγϕ,a
ν

, (2.27)

where ϕ signifies the active ownership objective, m signifies mitigation and a signifies adap-

tation so that γϕ,m and γϕ,a differ by active ownership objective and between mitigation and

adaptation. Specifically, δγϕ,m = δγf and δγϕ,a = δγf for the long-term profit maximizer,

δγϕ,m = 0 and δγϕ,a = 0 for the short-term common owner, δγϕ,m = δγCO and δγϕ,a = δγf for

the long-term common owner, δγϕ,m = δγSRI and δγϕ,a = δγf for the SRI, and δγϕ,m = δγS

and δγϕ,a = δγf for the stakeholder-oriented shareholder.

Since for the short-term profit maximizer δγϕ,m = 0 and δγϕ,a = 0, all of the above active own-

ership types increase mitigation and adaptation relative to the short-term profit maximizer

except the short-term common owner. The short-term common owner’s investments in miti-

gation and adaptation are identical to the short-term profit maximizer’s.

Proposition 3. Mitigation and adaptation relative to the benchmark mitigation-adaptation model
(that is, the short-term profit maximizer) are:

i. Higher for the long-term profit maximizer for all time discount factors 0 < δ ≤ 1;

ii. Identical for the short-term common owner for all intra-industry incentives 0 < λINTRA < 1;

iii. Higher for the long-term common owner for all time discount factors 0 < δ ≤ 1, intra-
industry incentives 0 < λINTRA < 1 and inter-industry incentives λINTER > 0; and

iv. Higher for the SRI for all time discount factors 0 < δ ≤ 1 and SRI discount factors 0 < β ≤ 1.

v. Higher for the stakeholder-oriented shareholder for all time discount factors 0 < δ ≤ 1 and
stakeholder discount factors 0 < θ ≤ 1.

These results can be explained using two of the incentives from Section 2.2.4; the long-term

incentive from damage to the firm and the incentive arising from damage to other agents in

the model. As the long-term incentive relates to future damage to the firm, those active owners

with the long-term incentive (i.e. all active owner types except the short-term common owner)

will reduce damage by investing in mitigation and reduce exposure to damage by investing in

adaptation relative to the short-term profit maximizer. Those with the incentives arising from

damage to other agents in the model (i.e., the SRI, long-term common owner, and stakeholder-

40See Appendices A.3.2 to A.3.6 for the related working.
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oriented shareholder) will further invest in mitigation to reduce damage to the other agents.

Finally, since the short-term common owner does not have either of those incentives, they do

not mitigate or adapt beyond the amount encouraged by the tax incentives like the short-term

profit maximizer.

2.3.1.2.2 Emissions for stakeholder-oriented shareholders

For the stakeholder-oriented shareholder, emissions is given by:

e∗i,S = q∗i,S −m∗
i,S =

a− c− t− δγS
3− 2θ

− t+ δγS
ρ

. (2.28)

Whilst mitigation increases relative to the short-term profit maximizer, the quantities for the

stakeholder-oriented shareholder relative to the short-term profit maximizer continue to be

ambiguous. Thus, emissions is also ambiguous.41

Proposition 4. Emissions relative to the benchmark mitigation-adaptation model (that is, the
short-term profit maximizer) are lower for the stakeholder-oriented shareholder if and only if the
following holds:

θ(Q∗
BMAM − δ(γ − γf ))− δγf

3− 2θ
<
δγS
ρ
,

where γS = γf + θ(γ − γf ) and Q∗
BMAM = 2q∗BMAM

Compared to Proposition 2, the introduction of mitigation adds further complexity to the con-

ditions determining the relative movements. To see this note that for a reduction in emissions

to occur the following must hold.

q∗i − q∗i,BMAM =
θ(Q∗

BMAM − δ(γ − γf ))− δγf
3− 2θ

<
δγS
ρ

= m∗
i −m∗

i,BMAM . (2.29)

Since m∗
i −m∗

i,BMAM > 0 from Proposition 3, the condition in Proposition 4 is always satisfied

if q∗i − q∗i,BMAM < 0. Thus, using the results from Section 2.2.4.1, Corollary 1 can be expanded

to include mitigation.42

Corollary 2 (The active ownership identification problem in the context of GHG emis-

sions when firms can mitigate emissions). If Q∗
BMAM ≤ δSγ, quantities and emissions rel-

ative to the benchmark model are lower for all active ownership objectives for all time discount
factors 0 < δ ≤ 1, intra-industry incentives 0 < λINTRA < 1, inter-industry incentives
λINTER > 0, SRI discount factors 0 < β ≤ 1, and stakeholder discount factors 0 < θ ≤ 1.

41See Appendix A.3.6.2 for the related working
42For the same reasons as in footnote 32, there are no conditions under which all stakeholder-oriented sharehold-

ers increase quantities and emissions.
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2.3.2 Zero exposure to damage

Thus far we have been able to clearly separate the short-term profit maximizer and short-term

common owner from the rest, and provide a somewhat fuzzy separation for the stakeholder-

oriented shareholder.43 In this section, we take advantage of the long-term incentive from

damage to the firm to suggest a situation in which the long-term shareholder can also be sep-

arated. Doing so also introduces cleaner separation conditions for the stakeholder-oriented

shareholder. To do so, we analyse the situation when the firm’s exposure to damage is zero.44

To show this, we now assume that firms in Sector Q and Sectors Rn have different exposures

to damage, given by γQ and γRn , and that γQ ≈ 0 and γRn = γf . Since there is no exposure

to damage for firms in in Sector Q, we do not consider results related to adaptation in the sec-

tions that follow. Finally, we note that the set-up and results for mitigation, adaptation and

emissions are identical to Equations 2.23, 2.24 and 2.25, respectively, in Section 2.3.1.1.

We first focus on the results for mitigation and then the results for quantities and emissions. For

mitigation, we follow a similar structure to Section 2.3.1.2 by presenting results for all active

ownership objectives together. For quantities and emissions, we follow a similar structure

to Section 2.2.4 by presenting two sets of results due to the complexity of the results for the

stakeholder-oriented shareholder.

2.3.2.1 Mitigation

The expression for equilibrium mitigation is the same as Equation 2.26, however now δγf = 0

for all active owner types. Thus, the results for mitigation for all active ownership objectives

can be summarized by the following proposition.

Proposition 5. If the firm is not exposed to damage, then mitigation relative to the benchmark
mitigation-adaptation model (that is, the short-term profit maximizer) are:

i. Identical for the long-term profit maximizer for all time discount factors 0 < δ ≤ 1;

ii. Identical for the short-term common owner for all intra-industry incentives 0 < λINTRA < 1;

iii. Higher for the long-term common owner for all time discount factors 0 < δ ≤ 1, intra-
industry incentives 0 < λINTRA < 1 and inter-industry incentives λINTER > 0; and

43This somewhat fuzzy separation is reflected in footnotes 32 and 42. Some stakeholder-oriented shareholders,
but not all, may increase quantities and emissions.

44Whilst at first glance such conditions may seem counterintuitive, there are some industries and firms that not
only have zero exposure but could benefit from climate change. That is, γQ < 0. For example, it is predicted
that climate change will lead to increased energy demand (e.g. Ruijven, De Cian, and Sue Wing, 2019), leading to
higher firm-level profits all else equal. Furthermore, it could be argued that whilst perhaps γQ ̸= 0, for some firms
γfei ≈ 0 if γf and ei are assumed to be sufficiently small, whilst γei > 0; these conditions reflect the notion that
a firm’s emissions barely impact its own profits, but cause non-zero damage in total. Under such conditions, the
results from this section remain.
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iv. Higher for the SRI for all time discount factors 0 < δ ≤ 1 and SRI discount factors 0 < β ≤ 1.

v. Higher for the stakeholder-oriented shareholder for all time discount factors 0 < δ ≤ 1 and
stakeholder discount factors 0 < θ ≤ 1.

Compared to Proposition 3, it can now be seen that the long-term profit maximizer does not

increase mitigation relative to the short-term profit maximizer. For the remaining active own-

ership objectives, the results in Proposition 5 are identical to those in Proposition 3.

These results are driven by whether an incentive to mitigate arises from considering damage

to other agents in the model. As noted above, the long-term incentive arising from damage to

the firm has been removed by assuming exposure to damage is zero. Thus, the long-term profit

maximizer has no incentive beyond the tax incentive to invest in mitigation like the short-term

profit maximizer and the short-term common owner. The long-term common owner, SRI and

stakeholder-oriented shareholder, however, all have incentives to mitigate arising from dam-

age to other agents in the model; the long-term common owner to reduce damage to their

investments in other sectors, the SRI and the stakeholder-oriented shareholder to reduce dam-

age to all other agents.

2.3.2.2 Quantities and emissions of all active ownership objectives except stakeholder

The expression for equilibrium quantities is the same as Equation 2.19, however now δγf = 0

for all active owner types. Thus, results for quantities and emissions for all active owner-

ship objectives except stakeholder-oriented shareholders can be summarized by the following

proposition.

Proposition 6. If the firm is not exposed to damage, quantities and emissions relative to the bench-
mark model (that is, the short-term profit maximizer) are:

i. Identical for the long-term profit maximizer for all time discount factors 0 < δ ≤ 1;

ii. Lower for the short-term common owner for all intra-industry incentives 0 < λINTRA < 1;

iii. Lower for the long-term common owner for all time discount factors 0 < δ ≤ 1, intra-industry
incentives 0 < λINTRA < 1 and inter-industry incentives λINTER > 0; and

iv. Lower for the SRI for all time discount factors 0 < δ ≤ 1 and SRI discount factors 0 < β ≤ 1.

In contrast to Proposition 1, the long-term profit maximizer now sets quantities and emissions

identical to the short-term profit maximizer. The results for other active ownership objectives

are identical to Proposition 1. Since the long-term incentive arising from damage to the firm

has been removed, the long-term profit maximizer has no incentive to reduce quantities or

increase mitigation relative to the short-term profit maximizer. Since ei = qi − mi, the long-
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term profit maximizer therefore also does not reduce emissions relative to the short-term profit

maximizer. Those with the other active ownership objectives either have the intra-industry

common ownership incentive, which incentivizes a reduction in quantities, or the incentive

arising from damage to agents other than the firm in the model, which incentivizes both a

reduction in quantities and increase in mitigation. Thus, the other active ownership objectives

will reduce quantities and emissions relative to the short-term profit maximizer.

2.3.2.3 Quantities and emissions of stakeholder-oriented shareholders

The expression for equilibrium quantities for the stakeholder-oriented shareholder is the same

as Equation 2.20. However, now δγf = 0. The results for quantities for stakeholder-oriented

shareholders are summarized by the following proposition.

Proposition 7. If the firm is not exposed to damage, then quantities relative to the benchmark
mitigation-adaptation model (that is, the short-term profit maximizer) are lower [higher] for the
stakeholder-oriented shareholder for all 0 < θ ≤ 1 when [the converse of] Q∗

BM < δγ holds where
Q∗

BM = 2q∗i,BM .

Again, in contrast to the other active ownership objectives and similar to Proposition 2, the

stakeholder-oriented shareholder does not necessarily reduce quantities relative to the short-

term profit maximizer. However, in contrast to footnotes 32 and 42, by Proposition 7 there are

now conditions under which the stakeholder-oriented shareholder unambiguously increases

quantities. Since the firm is no longer exposed to damage, the stakeholder-oriented share-

holder is no longer trading off the damage to the firm against the net benefit to stakeholders

other than the firm. Thus, stakeholder-oriented shareholder’s decision to expand or reduce

production is entirely based on whether the net benefit to stakeholders other than the firm,

Q∗
BM − δγ,45 is greater or less than zero.

The expression for equilibrium emissions for the stakeholder-oriented shareholder is the same

as Equation 2.28. However, now δγf = 0. The results for emissions for stakeholder-oriented

shareholders are summarized by the following proposition.46

Proposition 8. If the firm is not exposed to damage, then emissions relative to the benchmark
mitigation-adaptation model (that is, the short-term profit maximizer) are lower [higher] for the
stakeholder-oriented shareholder if and only if [the converse of] θ < θ∗(δ) holds, which is true for
all 0 < θ ≤ 1 when Q∗

BM − δγ < δγ
ρ [Q∗

BMAM − δγ > 3 δγ
ρ ] where θ∗(δ) = 3

2 − Q∗
BMAM−δγ

2 δγ
ρ

.

45The expression is identical to that in Proposition 2, except now γQ = 0 so that γ = γ − γQ.
46See Appendix A.3.6.3 for working.
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The explanation for Proposition 8 is similar to Proposition 4, however, now γQ ≈ 0. Substitut-

ing γQ = 0 into the condition from Proposition 4 yields:

q∗i − q∗i,BMAM =
θ(Q∗

BMAM − δγ)

3− 2θ
< θ

δγ

ρ
= m∗

i −m∗
i,BMAM . (2.30)

Thus, the stakeholder-oriented shareholder reduces emissions if the incentive to mitigate is

larger than the incentive to expand production, and vice versa. Also, by again noting 0 < θ ≤ 1,

conditions under which all stakeholder-oriented shareholders will either increase or decrease

emissions can be derived.

These results mean that Corollary 2 can be expanded to include the case where firms are not

exposed to damage from GHG emissions, but changed to account for the differing results for

the long-term profit maximizer.

Corollary 3 (The active ownership identification problem in the context of GHG emis-

sions when firms can mitigate emissions and firms are not exposed to damage). When
firms can invest in mitigation to reduce emissions, if Q∗

BMAM ≤ δSγ and the firm is not exposed
to damage from GHG emissions, quantities and emissions relative to the benchmark model are
lower for all active ownership objectives, except the long-term profit maximizer, for all time dis-
count factors 0 < δ ≤ 1, intra-industry incentives 0 < λINTRA < 1, inter-industry incentives
λINTER > 0, SRI discount factors 0 < β ≤ 1, and stakeholder discount factors 0 < θ ≤ 1.

In contrast to Corollaries 1,2, and 6, however, there are conditions under which all stakeholder-

oriented shareholders will increase quantities and emissions when the firm is not exposed to

damage from GHG emissions.

Corollary 4. When firms can invest in mitigation to reduce emissions, ifQ∗
BMAM−δSγ > 3 δSγ

ρ

and the firm is not exposed to damage from GHG emissions, quantities and emissions relative to
the benchmark model are higher for stakeholder-oriented shareholders for all stakeholder discount
factors 0 < θ ≤ 1.
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2.3.3 High willingness to pay and non-monotone revenue

We now separate the long-term common owner from the SRI as these are the only remaining

active ownership objectives for which separation conditions have not been derived. However,

to do so we require either a new measure from the model or a model in which inputs are not

priced competitively. In this section we cover the former and in the next section we cover

the latter. We require a new measure from the model as both the long-term common owner

and SRI move the firm in identical directions in terms of quantities, emissions, investments in

mitigation and investments in adaptation. Therefore, these measures cannot be directly used

to produce a separation.

To produce a separation, we focus on revenue. We do so for two reasons, one pragmatic

and one technical. The pragmatic reason is that revenue is a widely available measure and

is therefore available for empirical work. Furthermore, our model can be considered a rela-

tively accurate representation for revenue, whereas other measures available from our model

and empirically, such as profit, might reasonably be significantly affected by many factors not

in our model.47

The technical reason is that in some circumstances revenue is not a monotone function of quan-

tities.48 Thus, whilst quantities for the long-term common owner and SRI are always lower

than the short-term profit maximizer, the same does not apply for revenue; it is possible for

a reduction in quantities49 to produce either an increase or decrease in revenue.50 We illus-

trate this graphically in Figure 2.1 below. If willingness to pay, represented by a in our model,

is low, then equilibrium quantities are to the left of the revenue maximization point as indi-

cated by the yellow circle in Figure 2.1a. As a result, a reduction in quantities always results

in a decrease in revenue. But if willingness to pay is high, then equilibrium quantities for the

short-term profit maximizer are to the right of the revenue maximization point as indicated

by the orange circle in Figure 2.1b. In this case, a reduction in quantities can produce either

an increase or decrease in revenue, depending on the magnitude of the change in quantities.

Therefore, when willingness to pay is high, the effect of decreasing quantities on revenue is

somewhat ambiguous.

We exploit this property of the revenue function when willingness to pay is high to separate the

long-term common owner from the SRI under the additional requirement that inter-industry

common ownership is high.51 Here is it important to note that we now put a subscript on δ to

47Nonetheless, one could, qualitatively speaking, replicate the results based on revenue below for other non-
monotonic functions of choice variables since the key factor driving the result is non-monotonicity.

48It is important to note, however, that such an assumption is not satisfied by CES utility functions.
49We focus on a reduction in quantities because a reduction in quantities occurs for each active owner type

compared to the benchmark models under our model and assumptions.
50See Appendix A.3.7.1 and A.3.7.2 for working related to this point
51See Appendices A.3.7.3 to A.3.7.11 for working related to this point.
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Figure 2.1: Revenue and the location of the benchmark model quantities based on willingness
to pay. Note that the revenue curves depend on willingness to pay so are not the same between
the panels

(a) The position of equilibrium benchmark model quantity on the revenue curve
when willingness to pay is low

(b) The position of equilibrium benchmark model quantity on the revenue curve
when willingness to pay is high
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indicate the active ownership objective to which δ belongs. That is:52

Proposition 9. If a ≥ 4(c+ t)+ 2δSRIγ and λINTER ≥ δSRI
δCO

γ
γf

− 1, then revenue relative to the
benchmark mitigation-adaptation model (that is, the short-term profit maximizer) is:

i Lower for the long-term common owner for all intra-industry common ownership incentives
0 < λINTRA < 1; and

ii. Higher for the SRI for all SRI discount factors 0 < β ≤ 1.

The intuition behind Proposition 9 is that both active owner types have an incentive to reduce

quantities due to the damage from GHG emissions to agents other than the firm. However, the

SRIs incentive is capped (β ≤ 1) whilst the long-term common owner’s incentive is not capped

( λINTER > 0). Thus, one can find conditions under which the incentive is larger for the long-

term common owner than the SRI. We find that if willingness to pay is high enough, then

mark-ups are high and as a result the marginal profit from an additional unit of production

may balance the marginal damage from climate change for the SRI such that the SRI will not

reduce revenue even though they are reducing quantities. On the other hand, under conditions

of high mark-ups, a common owner might still prefer a decrease in quantities sufficiently large

to result in a decrease in revenue if their inter-industry ownership is sufficiently large.

We highlight, however, that the long-term common owner has not been fully differentiated

from the SRI. The separation derived above between the long-term common owner and SRI

occurs only for high levels of inter-industry common ownership. In Appendices A.3.7.3 to

A.3.7.11, we present results where the conditions are independent of the level of common own-

ership, depend on the level of intra-industry common ownership, and depend on both intra-

and inter-industry common ownership.53 In these results, it is also the case that separation,

where plausible, only occurs for high levels of common ownership. Thus, in the next section

we investigate conditions under which separation may occur for low levels of some common

ownership parameters.

52For this specific Proposition, see Appendix A.3.7.3, A.3.7.4 and A.3.7.5
53Of these conditions, those in Proposition 9 seemed to strike the best balance between understand-ability and

empirical applicability. However, the results under the conditions which depend on common ownership are similar
to those presented in Proposition 9: if willingness to pay is high, common ownership is sufficiently high, and
revenue is a non-monotonic function of quantities, then the long-term common owner will reduce revenue whilst
the SRI will not. This separation, however, only occurs for sufficiently high common ownership rather than any
level of common ownership.
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2.3.4 Imperfectly competitive, commonly owned, exclusive suppliers

In the previous sections, we assumed that firms produced final goods with competitively

priced inputs and placed no weighting on the payoffs of the firms producing those inputs.

In this section, we relax that assumption to exploit a feature of common ownership; com-

mon owners may care about consumers or suppliers if the consumer or supplier is commonly

owned. Thus, in such a circumstance, the preferred quantities and emissions of a firm may

resemble that of the stakeholder-oriented shareholder in that common owners may prefer in-

creases or decreases relative to a short-term profit maximizer.54 Indeed, in what follows we

show that is the case. First, however, we outline some extensions to the model and objective

functions to allow for imperfectly competitive, commonly-owned, exclusive suppliers.

2.3.4.1 Extension to the model

We extend the model as follows. We introduce two supplying firms, j = 1, 2 in Sector S.

Firm j in Sector S exclusively supplies an input, sj , to firm i in Sector Q, where j = i. The

production technologies are qi = min( 1
cF
LQ, sj) and sj = 1

cI
LS . Firm j sets its price, pj , after

which firm i decides its production, qi, in Cournot duopoly. The production of input sj results

in emissions of ej , where units for emissions are chosen such that ej = sj . Total emissions is

now given byE = E0+ei+e−i+ej+e−j . The firms in Sector S are owned by each institutional

investorm, whose ownership in represented bywSQ,j,m, and retail investors, whose ownership

is represented by cS . Similar to the previous model, firm objectives are the active ownership

objective of the institutional investor with the majority share, and institutional investors are

assumed to have symmetric active ownership objectives.

With these extensions, the objective function of the short-term common owner is given by:

ϕ̃STCO = πQ,i + λINTRA,QπQ,−i + λINTER,SπS,j + λINTER,SλINTRA,SπS,−j +R. (2.31)

where λINTER,S =
(1−cS)wS,j,m

(1−cQ)wQ,i,m
and R captures the profits of the firms not linked to the supply

chain through product market interactions. It will be assumed that λINTRA,Q = λINTRA,S =

λINTRA. The objective function of the long-term common owner is given by:

ϕ̃LTCO = ϕ̃STCO − δγLTCOE. (2.32)

The objective function of the stakeholder-oriented shareholder now includes the profits of their

exclusive supplier:

ϕS = πQ,i + θπS,j + θUcw(Q,Rn, y)− δγSE,

54Since we model mitigation and adaptation as separable from the quantity choice, the mitigation and adaptation
results remain similar to previous sections.
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The objective functions of other owner types remains the same as Section 2.2.2. Note that

these objective functions are defined from the perspective of the firm, not the investor. So, for

example, despite the investor’s portfolio interests, when investors implement an SRI objective,

the objective for firm j in Sector S is:

ϕSRI = πS,j − δγSRIE = ϕSTP − δγSRIE (2.33)

2.3.4.2 Quantities and emissions for all active ownership objectives

Here we focus on the best response quantities of firm i in Sector Q given prices from firms in

Sector SQ.55 The results for investments in mitigation and adaptation remain identical to those

already presented since investments in mitigation and adaptation are modelled as separable

from quantity choices. We then combine the best response quantities with mitigation results

to determine results for emissions.

The best response quantities of firm i in Sector Q given prices from firms in Sector SQ, pj ,

under each active ownership objective can be summarized by:

q∗i,ϕ = Aϕ −Bϕpj + Cϕp−j , (2.34)

where ϕ signifies the active ownership objective. Specifically, Aϕ =
(a−c̃F,STP )

3 , Bϕ = 2
3 , Cϕ = 1

3

for the short-term profit maximizer, Aϕ =
(a−c̃F,LTP )

3 , Bϕ = 2
3 , Cϕ = 1

3 for the long-term profit

maximizer, Aϕ =
(a−c̃F,SRI)

3 , Bϕ = 2
3 , Cϕ = 1

3 for the SRI, Aϕ =
(a−c̃F,S)
3−2θ , Bϕ = (2−θ)(1−θ)

3−2θ , Cϕ =
(1−θ)2

3−2θ for the stakeholder oriented shareholder,Aϕ =
(a−c̃INTER,S)
3+λINTRA ,Bϕ =

2(1−λINTER,S)
(3+λINTRA)(1−λINTRA) ,

Cϕ =
(1+λINTRA)(1−λINTER,S)
(3+λINTRA)(1−λINTRA) for the short-term common owner, and Aϕ = (a−c̃LTCO)

3+λINTRA , Bϕ =
2(1−λINTER,S)

(3+λINTRA)(1−λINTRA) , Cϕ =
(1+λINTRA)(1−λINTER,S)
(3+λINTRA)(1−λINTRA) for the long-term common owner, where

c̃F,STP = cF + t, c̃F,LTP = c̃F,STP + 2δγf , c̃F,SRI = c̃F,STP + 2δγSRI , c̃F,S = c̃F,STP + θc̃I,STP +

2δγS , c̃I,STP = cI+tej , c̃INTER,S = c̃F,STP +λINTER,SQ
c̃I,STP , and c̃LTCO = c̃INTER,S+2δγCO.

For similar reasons to previous results, the long-term profit maximizer and SRI always reduce

quantities and emissions relative to the short-term profit maximizer. We therefore do not cover

these results in detail. Rather, we focus on the results for common owners and stakeholder-

oriented shareholders.

55These prices are equilibrium prices. Given the focus on final goods and services throughout the paper, we
focus on Sector Q.
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2.3.4.3 Quantities and emissions for common owners

The results for the common owners are summarized in the following proposition.

Proposition 10. Quantities relative to the benchmark model (that is, the short-term profit maxi-
mizer) are:

i. a. If λINTRA < λ∗INTRA, lower [higher] for the short-term common owner for λINTER,S <

λ∗INTER,S(λINTRA) [λINTER,S > λ∗INTER,S(λINTRA)].

b. If λINTRA > λ∗INTRA, lower for the short-term common owner for all inter-industry
supply chain incentives λINTER,S > 0.

ii. a. If λINTRA < λ∗INTRA(δ, λINTRA), lower [higher] for the long-term common owner for
λINTER,S < λ∗INTER,S(λINTRA, δ, λINTER) [λINTER,S > λ∗INTER,S(λINTRA, δ, λINTER)].

b. If λINTRA > λ∗INTRA(δ, λINTRA), lower for the long-term common owner for all inter-
industry supply chain incentives λINTER,S > 0 and inter-industry incentives λINTER >

0.
where λ∗INTRA =

2pj−p−j−c̃I,STP

p−j−c̃I,STP
and λ∗INTRA(δ, λINTRA) =

2pj−p−j−c̃I,STP−2λ2
INTRAδγf

p−j−c̃I,STP
, and

λ∗INTER,S(λINTRA) > 0 and λ∗INTER,S(λINTRA, δ, λINTER) > 0.56.

In contrast to previous propositions assuming perfectly competitive inputs, the firm-level be-

haviour implied by common ownership is now ambiguous. If the anti-competitive incen-

tive, λINTRA, is sufficiently large, common owners always reduce quantities relative to the

short-term profit maximizer regardless of the magnitude of the inter-industry supply-chain

incentive, λINTER,S . However, if the anti-competitive incentive is sufficiently small, com-

mon owners may or may not reduce quantities relative to the short-term profit maximizer

depending on the magnitude of the inter-industry supply-chain incentive. Specifically, if the

anti-competitive incentive is sufficiently small and the inter-industry supply chain incentive

is sufficiently small, then common owners reduce quantities similar to previous propositions.

However, if the anti-competitive incentive is sufficiently small and the inter-industry supply

chain incentive is sufficiently large, then, unlike previous propositions, common owners in-

crease quantities relative to the short-term profit maximizer.

The asymmetry in the consequents of Proposition 10 can be understood as follows. Since it is

not necessarily the case that pj = p−j , quantities are strategic substitutes and qi = sj , a common

owner must in their purchasing decision from firm j trade-off the increase in profit for firm j,

pj − c̃STP , against the decrease in profit for firm −j, p−j − c̃STP . Thus, if the profit margin for

firm −j is sufficiently large, the common owner has not only the usual anti-competitive incen-

tive to reduce production in the product market for good q, but also the additional incentive

56The expressions for these terms are relatively complex, so are included in Appendices A.3.8.2.1 and A.3.8.2.2
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to reduce its production so that profits can be directed towards the relatively more profitable

firm −j. If this is the case, the magnitude of λINTER,S does not matter to the common owner

since the common owner’s share of the profit that is directed to firm −j is sufficient to com-

pensate the loss in the common owner’s share in profit at firm j. However, if the profitability

of firm −j is not sufficiently large, then the common owner would prefer profit were directed

to firm j, and must therefore trade-off the anti-competitive incentive to reduce production in

the product market for good q against the incentive to expand its production to benefit firm j.

This is perhaps seen more clearly in the following Corollary. Since, under the symmetric com-

mon ownership assumption, the intra-industry incentives are bounded, i.e. 0 < λINTRA ≤ 1,

the proposition can be reformulated with different antecedents as follows.

Corollary 5. Quantities relative to the benchmark model (that is, the short-term profit maximizer)
are:

i. a. If pj − c̃I,STP > p−j − c̃I,STP , lower [higher] for the short-term common owner for
λINTER,S < λ∗INTER,S(λINTRA) [λINTER,S > λ∗INTER,S(λINTRA)].

b. If p−j − c̃I,STP > 2(pj − c̃I,STP ), lower for the short-term common owner for all inter-
industry supply chain incentives λINTER,S > 0.

ii. a. If pj− c̃I,STP −δγf > p−j− c̃I,STP , lower [higher] for the long-term common owner for
λINTER,S < λ∗INTER,S(λINTRA, δ, λINTER) [λINTER,S > λ∗INTER,S(λINTRA, δ, λINTER)].

b. If p−j − c̃I,STP > 2(pj − c̃I,STP ), lower for the long-term common owner for all
inter-industry supply chain incentives λINTER,S > 0 and inter-industry incentives
λINTER > 0.

where λ∗INTER,S(λINTRA) > 0 and λ∗INTER,S(λINTRA, δ, λINTER) > 0. If neither of the an-
tecedents in i. and ii. hold, that is, if p−j − c̃STP lies in the intermediate regions, then refer to
Proposition 11.

Thus, if firm −j is twice as profitable as firm j, the common owner always prefers to restrict

production regardless of the value of λINTRA. However, if firm j is more profitable (net of

damage from emissions for the long-term common owner) than firm −j, then the common

owner’s preferred firm behaviour depends on the inter-industry supply chain incentive as

outlined Corollary 4. Finally, if the profitability of firm −j lies somewhere in the intermediate

range, the common owner’s preference will depend on λINTRA.

From the above results for quantities, since qi = ei, it is clear that a common owner will reduce

emissions whenever it reduces quantities. It is, however, now possible that a common owner

increases emissions at a firm. For the short-term common owner, an increase in emissions rel-

ative to the short-term profit maximizer occurs whenever an increase in quantities occurs. For
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the long-term common owner, an increase in emissions occurs, if, when there is an increase in

quantities, the increase in quantities results in a greater increase in emissions than the decrease

in emissions that arises from an increase in mitigation. Compared to the results for quanti-

ties, this translates in an increase in the threshold on the inter-industry supply chain incentive,

λINTER,S , required for an increase.

Proposition 11. Emissions relative to the benchmark model (that is, the short-term profit maxi-
mizer) are:

i. If λINTRA < λ∗INTRA(δ, λINTRA), lower [higher] for the long-term common owner for
λINTER,S < λ∗INTER,S(λINTRA, δ, λINTER, ρ) [λINTER,S > λ∗INTER,S(λINTRA, δ, λINTER, ρ)].

ii. If λINTRA > λ∗INTRA(δ, λINTRA), lower for the long-term common owner for all inter-
industry supply chain incentives λINTER,S > 0 and inter-industry incentives λINTER > 0.

where λ∗INTRA(δ, λINTRA) =
2pj−p−j−c̃I,STP−2λ2

INTRAδγf
p−j−c̃I,STP

and λ∗INTER,S(λINTRA, δ, λINTER, ρ) >

λ∗INTER,S(λINTRA, δ, λINTER) > 0.57 For the results for the short-term common owner, refer to
Proposition 10 and replace ’quantities’ with ’emissions’.

Finally, unlike the results for stakeholder-oriented shareholders, the results for common own-

ers cannot be further refined for cases where common owners definitively encourage par-

ticular directional changes in quantities or emissions. Definitive increases in quantities and

emissions are not possible for the similar reasons as the stakeholder-oriented shareholder;

λ∗INTER,S(λINTRA) > 0 and λ∗INTER,S(λINTRA, δ, λINTER, ρ) > λ∗INTER,S(λINTRA, δ, λINTER) >

0 so that there is always some λINTER small enough that a common owner prefers a decrease.

Unlike the stakeholder-oriented shareholder, however, a definitive decrease in quantities or

emissions cannot be deduced because λINTER,S is not bounded above; there is always some

possible λINTER,S large enough that a common owner prefers an increase in quantities or emis-

sions. Thus, for common owners in the imperfectly competitive supply chains modeled above,

there are no conditions which definitively lead to either an increase or decrease in quantities

or emissions.

57The expressions for these terms are relatively complex, so are included in Appendices A.3.8.2.1 and A.3.8.2.2.
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2.3.4.4 Quantities and emissions for stakeholder-oriented shareholders

The result for quantities for stakeholder-oriented shareholders is summarized in the following

proposition.58

Proposition 12. Quantities relative to the benchmark model (that is, the short-term profit maxi-
mizer) are:

i. Lower for the stakeholder-oriented shareholder for all 0 < θ ≤ 1 when Q∗
BMAM − 2δ(γ −

γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j) < 0; and

ii. Lower [higher] for the stakeholder-oriented shareholder if and only if the stakeholder discount
factor θ < θ∗(δ, θ) [θ > θ∗(δ, θ)] whenQ∗

BMAM −2δ(γ−γf )+(pj−cI,STP )+(2−θ)(pj−
p−j) > 0.

where θ∗(δ, θ) = 2δγf
Q∗

BMAM−2δ(γ−γf )+(pj−cI,STP )+(2−θ)(pj−p−j)
and Q∗

BMAM = 2q∗BMAM

The results of Proposition 12 can be understood in a similar manner to Proposition 2, how-

ever, in addition to considering the net benefits to the firm and stakeholders, strategic incen-

tives become relevant.59 First, when evaluating the benefits to stakeholders, not only does

the stakeholder-oriented shareholder consider the marginal consumption benefit and marginal

damage to society, Q∗
BMAM − 2δ(γ − γf ), as per Proposition 2, the stakeholder-oriented share-

holder now also considers the marginal benefit to their supplier, pj − cI,STP . Second, the effect

of the input price differential, (2 − θ)(pj − p−j), on the strategic interaction between firms

becomes relevant. Since quantities are strategic substitutes and stakeholder-oriented share-

holders face a lower degree of strategic substitutability of quantities than short-term profit

maximizers,60 if firm i faces a lower input price than firm −i, i.e., pj < p−j , then the strategic

incentive for firm i to expand production in reaction to the downward pressure on firm −i’s
quantities from relatively higher input prices is lower for stakeholder-oriented shareholders

than short-term profit maximizers. Thus, the threshold for which the stakeholder-oriented

shareholder reduces quantities relative to a short-term profit maximizer increases as the input

price differential decreases (and vice versa).

Thus, since all stakeholder-oriented shareholders increase mitigation relative to short-term

profit maximizers, if a stakeholder-oriented shareholder reduces quantities, they will also re-

duce emissions. However, whenever stakeholder-oriented shareholders increase quantities,

if the increase in quantities results in more emissions than the reduction in emissions from

58The models and working for these results can be found in Appendix A.3.8.2.3.
59This can also be seen by noting that the above condition equals the condition in Proposition 2 if inputs are

sourced in perfectly competitive, non-emitting markets where pj = cI,STP , pj = p−j , and the 2δ is instead δ
(reflecting the fact that firm i considers only its emissions, and not its emissions and its supplier’s emissions).

60This is indicated by the cross-partial with respect to quantities being lower for stakeholder-oriented sharehold-
ers than short-term profit maximizers.
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mitigation, a stakeholder-oriented shareholder may increase emissions. Like in the previous

section, this translates in an increase in the threshold on the incentive parameter, in this case θ,

required for an increase. Similar to Proposition 4, this result is summarized by the following

proposition.

Proposition 13. Emissions relative to the benchmark mitigation-adaptation model (that is, the
short-term profit maximizer) are lower for the stakeholder-oriented shareholder if and only if the
following holds:

θ(Q∗
BMAM − 2δ(γ − γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j))− 2δγf

3− 2θ
<
δγS
ρ
,

where γS = γf + θ(γ − γf ) and Q∗
BMAM = 2q∗BMAM . Specifically, if θ(Q∗

BMAM − 2δ(γ − γf ) +

(pj − cI,STP ) + (2− θ)(pj − p−j)) < 0, then the above condition implies that emissions are lower
for all 1 ≥ θ > 0.

Collecting the results of this section, the active ownership identification problem in the context

of firms emitting GHG emissions and imperfectly competitive, commonly owned, exclusive

suppliers can be summarized as follows.

Corollary 6 (The active ownership identification problem in the context of GHG emis-

sions when firms have imperfectly competitive, commonly owned, exclusive suppliers).

When firms have imperfectly competitive, commonly owned, exclusive suppliers, and the rele-
vant conditions from Propositions 10, 11 and 13 hold, then quantities and emissions relative to
the benchmark model are lower for all active ownership objectives for all time discount factors
0 < δ ≤ 1, SRI discount factors 0 < β ≤ 1, and stakeholder discount factors 0 < θ ≤ 1.61

61The common ownership incentives are omitted since their are no longer definitive directional results for com-
mon owners. See the discussion after Proposition 11.
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2.4 Conclusion

In the preceding sections, we demonstrated the active ownership identification problem in the

context of firm-level GHG emissions. We then presented one solution to this problem, which

consists of hypotheses that may be applied to understanding the results of existing empirical

studies or may be tested in future empirical studies.62 Our solution is summarized in Figure 2.2

below and essentially involves analyzing the outcomes of our model under different industry

conditions to separate different active ownership objectives.

Our solution is subject to limitations, some of which offer interesting areas for future research.

We have made several simplifying assumptions in our model. Here we discuss the impact

of relaxing some those assumptions.63 The first of these assumptions relates to our math-

ematical representation of damage from emissions and the relationship between quantities,

mitigation, and adaptation. We have assumed that damage is linear in emissions, mitigation

and adaptation, and that choices of quantities, mitigation and adaptation are independent of

each other.64 Relaxing these assumptions may change the equilibrium values and values of the

industry conditions for separations. However, we do not believe that relaxing these assump-

tions would change the direction of the movement in equilibrium values nor the qualitative

statements about the industry conditions required for separations.65 Therefore, our key results

would be maintained.

The second of these assumptions relates to the individual characteristics of consumer-workers,

firms and institutional investors. We have assumed a linear demand function and constant

marginal costs. Our key results would be maintained under general demand and cost func-

tions for the same reasons as in the previous paragraph. An exception is Proposition 9, which

relies on demand functions with revenue curves that are non-monotonic functions of quan-

tities. Further, we have assumed the discount rates and incentives that appear in many of

the institutional investors’ possible active ownership objectives are not common across active

ownership objectives. However, assuming common time discount rates is not unusual in other

literatures. In Appendix A.4.1, we present results where we assume that active ownership ob-

jectives have a common but unknown time discount factor or intra-industry common owner-

62For detail on empirically testing some of these hypotheses, please see the papers discussed throughout the
body of this paper. These papers include Shive and Forster (2020), Azar, Duro, Kadach, and Ormazabal (2021),
Akey and Appel (2019), Naaraayanan, Sachdeva, and Sharma (2020), Benlemlih, Arif, and Nadeem (2022).

63See footnotes 22, 24, 28, 44, 48 and the final paragraph of Section 2.3.3 for discussions of other assumptions.
64It is sometimes assumed in the literature that damage is a quadratic function of emissions and that the cross

partial derivatives with respect to quantities, mitigation and adaptation are not zero such that the choices of each
affect each other.

65For example, convex damage functions, which are common in the climate economics literature, could be used.
In this case, we believe that our results would remain qualitatively unchanged because, relative to the short-term
profit maximizer, both linear and convex damage functions create an incentive to reduce production and invest in
mitigation and adaptation.
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ship incentive. However, to remain faithful to our research question investigating unknown,

possibly heterogeneous objective functions we do not present these results in the body of this

paper.66

The third of these assumptions relates to the assumed benchmark model. To simplify our anal-

ysis, we create a benchmark model rather than using control weights between a benchmark

and other objectives. We then assume (short-term) profit maximization as the firm objective in

the benchmark model. This assumption appears to be the (perhaps implicit) assumption across

the theoretical literatures on active ownership objectives.67 Such an assumption, however, is

unlikely to be empirically plausible since, in addition to the one institutional investor which is

the focus of this paper, many economic agents (other shareholders, workers, consumers, man-

agement, directors, regulators etc.) may influence the corporate objective, for example, due to

agency problems.68 We see gaining further understanding of and overcoming this benchmark

problem as a key area for future research that aims to solve the active ownership identification

problem in natural experimental settings.

The last of these assumptions relates to our corporate governance process, with which there

are two further limitations. First, it might appear that the corporate governance process mod-

elled does not match the key independent variable in the empirical literature, ownership. The

empirical literature on social responsibility predominantly uses ownership as an independent

variable (e.g. Gillan, Koch, and Starks, 2021). The common ownership literature, whilst pre-

dominantly using measures of common ownership incentives as independent variables (e.g.

Schmalz, 2018, 2021), has used ownership as a independent variable in the context of firm-level

GHG emissions (e.g. Azar, Duro, Kadach, and Ormazabal, 2021). By using ownership as an in-

dependent variable, the dependent variable can be seen as a weighted function of shareholder

66We have also assumed symmetric common ownership. Whilst common ownership is likely to be asymmetric
in the real world, we believe our results under asymmetric common ownership would remain qualitatively similar
because, relative to the short-term profit maximizer, the directional effects of incentives under asymmetric common
ownership are similar to the directional effects of incentives under symmetric common ownership; there is the
anti-competitive incentive to reduce production and the incentive to invest in mitigation to reduce damage to other
firms.

67The common ownership literature (e.g. Azar and Vives, 2021a) uses an objective function consisting of indi-
vidual firm profits and other firms’ profits, where the degree to which other firms’ profits are considered is given
by λ. If λ = 0, such an objective reduces to profit maximization. The CSR and SRI literature (e.g. Broccardo, Hart,
and Zingales, 2020; Hart and Zingales, 2017) uses an objective function consisting of profits and damage from an
externality, where the degree to which damage from a firm’s activities is considered is given by λ. If λ = 0, such an
objective also reduces to profit maximization. The literature that most closely resembles stakeholder theory (e.g.
Magill, Quinzii, and Rochet, 2015) uses a weighted objective function of profits and consumer or worker utility,
where the weighting given to consumer or worker utility is given by θ. If θ = 0, such an objective again reduces to
profit maximization.

68Important in relation to this point and as noted in a previous footnote, the results of our paper do not entirely
explain the results in Akey and Appel (2019). They find a statistically insignificant negative correlation between
hedge fund activism and mitigation. However, our paper does not predict a negative change in mitigation for any
active ownership type relative to the short-term profit maximizer. Our suspicion, which is somewhat corroborated
by the discussion in Akey and Appel (2019) about the profit-oriented nature of hedge funds, is that the benchmark
is not profit maximisation in the sample of Akey and Appel (2019).
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preferences over the dependent variable, where the weighting is ownership and the regres-

sion coefficients are the shareholder preferences. In a model that is simplified to two distinct

groups of sincere shareholders who share control over firm-level choices, the first derivative

of the weighted function of shareholder preferences with respect to one shareholder’s own-

ership, and thus the regression coefficient on this shareholder’s ownership, is the difference

between the two shareholder’s preferences.69 This difference has been the subject of our anal-

ysis throughout the paper. Thus, whilst not appearing to match the approach of the empirical

literature, we do indeed model the approach in the empirical literature on active ownership

objectives. Second, whilst we do follow the approach of the empirical literature, the corpo-

rate governance process we have modelled is relatively simple. Such a simplified model may

not be empirically plausible for the same reasons as in the previous paragraph. Exploring the

implications of the design of the corporate governance process is another important area for

future research on the active ownership identification problem.

Finally, we believe this paper has considerable implications for academics, practitioners, reg-

ulators and policymakers. The active ownership identification problem in the context of firm-

level GHG emissions sits at the nexus of greenwashing and financial product promises more

broadly,70 competition policy and facilitating a just transition. As noted at the outset of the pa-

per, institutional investor’s active ownership policies may contain promises to influence firms

on particular issues, such as climate change, in accordance with a particular active ownership

objective. But the focus of greenwashing to the best of our knowledge has been on whether

institutional investor influence is used to address the issue of climate change, not whether in-

fluence is used in accordance with the promised or implied active ownership objective. Would

or should, say, a consumer or provider of a financial product care if outcomes were improved

through SRI versus common ownership? Such a question also highlights the implications for

competition regulation and policy. Is an action socially responsible or is the cloak of social

responsibility being donned for anticompetitive (common ownership) purposes? Finally, in

light of skewed corporate equity ownership exacerbating inequality and the possible relation

to common ownership (e.g. Gans, Leigh, Schmalz, and Triggs, 2019), it might be asked; which

objective is most consistent with (the promise of) facilitating a just transition? In answering

these questions, it will be of import to solve the active ownership identification problem.

69See Appendix A.4.2
70Through, for example, the environmental promises made in institutional investors’ active ownership policies.



Chapter 3

A simple, power-based framework for
analyzing an agent’s effect on social
choices

Abstract

I refine what I call the “power-based approach” to estimating and interpreting the effect of

an agent on the social choice of a group of agents. Power-based approaches are an applied

empirical practice that involves estimating, interpreting and characterizing OLS regression co-

efficients from linear regressions of group choices on a proxy for the “power” of an agent of

interest. Based on this applied empirical practice, I develop a framework that assists in inter-

preting the estimated effects, developing bounds on effects, constructing identification argu-

ments and developing measures of “power”. I demonstrate the usefulness of this framework

through an application to Ashraf, Field, and Lee (2014), who conducted a field experiment in

which wives are given a voucher for contraception either with their husband or in secret from

their husband. Using the power-based framework, I show that the interpretation of the results

of Ashraf, Field, and Lee (2014) with respect to female empowerment may be the opposite

of the interpretation of the authors and argue that their estimated average treatment effect,

which captures the effect of treating power and preferences, is an overestimate of the average

treatment effect of treating power only.

42
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3.1 Introduction

It is often of interest to investigate the effect of an agent on social choices. A common method

for estimating this effect in both experimental and observational empirics is to use what I call

a "social choice power regression." A social choice power regression is a linear regression of

social choices on a plausible proxy for an agent’s power to affect (or ability to influence or con-

trol) a group’s social choices and a set of controls. The hypotheses, explanations and interpre-

tations of the estimated coefficients of the proxy for power are often based on the preferences

of the agent of interest and an assumption about the relationship between the proxy for power

and power itself. Examples include research into the effect of shareholders on firm decisions

through shareholder ownership rights (see, for example, the reviews of Boyd and Solarino,

2016; Brown, Beekes, and Verhoeven, 2011; DesJardine, Zhang, and Shi, 2023; Edmans, 2014;

Gillan, Koch, and Starks, 2021; Holderness, 2003; Shleifer and Vishny, 1997), the effect of firms,

non-corporate organizations and individuals on government decisions through political dona-

tions and lobbying (see, for example, the reviews of Bombardini and Trebbi, 2020; Figueiredo

and Richter, 2014; Stratmann, 2005), and the effect of males or females on household deci-

sions through, for example, income and age differentials and decision-making authority (see,

for example, the reviews of Almås, Attanasio, and Carneiro, 2023; Gomes, Haliassos, and Ra-

madorai, 2021; Munro, 2018).1

Despite the widespread use of social choice power regressions, there has, to the best of my

knowledge, been no research into the micro-foundations, interpretation and structural estima-

tion of these regressions.2 For example, what underlying micro-economic structure rational-

izes the use of social choice power regressions? How does one interpret the estimated coeffi-

cients? How may the estimated coefficients reflect the preferences of the agent of interest or

the effect of the proxy on power as is usually hypothesized, explained or interpreted? Can

statistics related to these preferences be estimated by social choice power regressions, and, if

so, how?

In this paper, I develop a simple framework to begin answering these questions. I focus on

an experimental set-up with a social choice power regression that consists of a binary treat-

ment variable and intercept term only, and use Ashraf, Field, and Lee (2014) (‘AFL’) as an

1There are likely many more areas of research which may include examples of papers using social choice power
regressions since the approach may be relevant wherever a social choice is made. For brevity, here I list areas of
research relevant to firms, governments, and households, due to the importance of these three organizational types
and their social choices. However, the use and potential application of social choice power regressions may be even
broader than indicated by the examples provided here.

2By micro-foundations of the regression, I mean not only that there is a theoretical model used for hypothe-
sis development, or explanation and interpretation of the results, but that the econometric specification is also a
theoretically derived model as in, for example, structural models, where the interpretation and identification of
economically useful information and statistics (such as those relating to the preferences of agents) is explicit. This
paper may be seen as an attempt to provide a structural model for social choice power regressions, which are
currently reduced-form models.
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example throughout. To develop the framework, I first construct a simple equation based pre-

dominantly on assumptions from the literature applying from social choice power regressions.

In this equation, social choices are power-weighted combinations of agents’ most-preferred

social choices (the ‘power-weighted social choice function’). Using near-standard aspects of

social choice theory, I then show that the power-weighted social choice function may have

micro-foundations as a (“reduced-form”) description of the outcome of an equilibrium selec-

tion procedure. AFL, an innovative and highly cited experimental field study, is used as an

example throughout to demonstrate the potential importance of the results of applying the

framework where a social choice power regression is used. AFL use an experiment to study

the effect of moral hazard on contraceptive use in households in Zambia in 2007. AFL’s exper-

iment involved a control group in which wives individually received a voucher for free access

to family planning services, which included free access to concealable contraceptives, (‘Indi-

vidual’ treatment) and a treatment in which wives and husbands jointly received the voucher

with the voucher handed to the husband (‘Couple’ treatment). Thus, the treatment indicator

can be viewed as the proxy for power between wives and husbands, and the social choice as

use of the voucher.

Using the framework, I then provide sufficient conditions for robust interpretation3 of social

choice power regressions. Following the literatures applying social choice power regressions,

I interpret results as what can be conceived as a ‘tug-of-war’ between two agents, the agent

of interest and a benchmark agent, over a social choice (even if more than two agents are in-

volved). Given this, the sign of the coefficient for the proxy for the power of the agent of

interest in social choice power regressions can be expressed as the product two components;

the effect of the proxy on power, and the difference between the most-preferred social choices

of the agent of interest and the benchmark agent. Thus, assuming agents’ most-preferred so-

cial choices are not functions of the proxy for power and given the sign of the coefficient from

the social choice power regression, inferences can be made about the sign of one of the terms in

this product if valid assumptions can be made about the sign of the other term in the product.

Whilst straightforward, such a result has potentially important consequences for interpreta-

tion, and, therefore, subsequent use of results, as I demonstrate in the case of AFL. In AFL,

the key takeaway appears to have been that Couple treatment disempowered wives.4 How-

ever, using assumptions based only on information in AFL, application of the above robust

approach to interpretation implies that deciding as a couple may have weakly empowered

(disempowered) the majority (a minority) of wives in the sample.5

3That is, interpretations that are robust to any distribution of variables.
4In the section addressing this point, I provide quotes from AFL that indicate as such. When citing AFL, this

conclusion is re-reported, for example, in Doepke and Kindermann (2019).
5Since this paper is primarily focused on demonstrating the use of the framework, I attempt to stay as close

to AFL as possible. However, there are some assumptions of AFLs, and assumptions I derive from AFL, that
may potentially affect this conclusion. When I address these assumptions, the conclusion becomes relatively more
complex. A key takeaway relevant here, however, is that deciding as a couple may have strictly empowered 21% of
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I then turn to interpreting the results of experiments where the proxy for power also affects

preferences, with two key results. First, I provide an approach for deriving the average treat-

ment effect in the experiment as a bound on the effect of the ideal experiment in which only

power was manipulated. Application of this result to AFL indicates that the average treat-

ment effect in AFL’s experiment, which is negative, may be an upper bound on the effect in

an experiment in which only power is manipulated.6 Second, I find that a 2x2 factorial experi-

mental design and various statistics that could be collected about agents’ preferences could be

used to test the assumption in some experiments of intra-household decision-making that the

experimental manipulation of preferences did not affect power and differences in preferences

among agents (see, for example, Ashraf, Field, and Lee, 2014; Augsburg, Malde, Olorenshaw,

and Wahhaj, 2023).

Finally, I turn to the structural estimation of social choice power regressions and the power-

weighted social choice function, where the intent is to recover parameters of agents’ most-

preferred social choices. I propose an approach for measuring power using a validation dataset

that satisfies the moment condition required for the identification of the mean most-preferred

social choice of the benchmark agent and the difference between the mean most-preferred so-

cial choices of the agent of interest and the benchmark agent.7 I demonstrate this approach

using the AFL dataset and show that this approximation approach outperforms the naïve ap-

proach of simply interpreting the treatment indicator as the approximation for power and a

prediction-based approach that uses treatment to predict power. The approach, however, does

require a validation dataset, which can be challenging to obtain.

These results contribute to the following literatures. First, the simple framework developed in

this paper can be utilized by all literatures that apply social choice power regressions, which

includes, but is not limited to, those listed in the first paragraph of this section. Whilst these

papers often use other frameworks, particularly for theory and hypothesis development,8 the

primary advantage of the framework presented in this paper relative to other frameworks

is its theoretical simplicity and broad empirical applicability.9 Furthermore, the framework

presented in this paper is a perhaps at times simplistic but, I believe, pragmatic attempt at

wives "as a whole", and strictly disempowered 23% of wives (not as a whole). "As a whole" is intended to indicate
that there are some wives in the 21% who were disempowered, however, the "dominant effect" appears to have
been empowerment. For detail, see Appendix B.1 and the findings in Section 3.3.2 and Section 3.3.3.

6By providing a voucher for free family planning services, there is an asymmetric effect on the most-preferred
choices of wives and husbands because husbands do not know about the voucher if the voucher is only given to
the wives. Thus, in addition to the effect of treatment on power, there is also an effect of treatment on preferences.

7The mean most-preferred social choice of the agent of interest is, therefore, also identified.
8For example, AFL rely on collective bargaining and non-cooperative models for their theory and hypothesis

development. However, AFL do not use these models in their empirical modeling. Therefore, there is a gap
between their theoretical model and empirical model.

9The differences between the framework presented in this paper and other frameworks are further discussed in
Section 4.4. Furthermore, the framework in this paper can nest every other framework that relies on an equilibrium
concept.
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bridging the gap between structural models, which are often infeasible, and reduced-form

models, which necessarily have a structure even if it is implicit, in the literatures that apply

social choice power regressions. Also, by using AFL as an example, I contribute directly the

literature on household fertility choices (see, for example, Doepke, Hannusch, Kindermann,

and Tertilt, 2023; Doepke and Kindermann, 2019) and intra-household bargaining (see, for

example, Almås, Attanasio, and Carneiro, 2023) by provided an updated interpretation of the

results in AFL10 and showing that the effect of treatment may have been overestimated relative

to the effect of treatment many may have in mind when discussing the results.

Second, I contribute to the literatures that use structural models to construct bounds for av-

erage treatment effects (see, for example, Gardner, 2023; Gardner, 2020) or to motivate ex-

perimental design (see, for example, Quidt, Haushofer, and Roth, 2018).11 Relative to these

papers, the model and results in this paper are very simple. However, whilst simple, this pa-

per is, to the best of my knowledge, the first to consider such problems from the perspective of

treatment affecting social choices that are determined by multiple agents rather than treatment

affecting choices made by a unitary decision-maker, where, importantly, treatment may affect

each agent differently.

Third, I also contribute to the literature on the measurement of latent variables using predictive

models developed in validation datasets (see, for example, Knox, Lucas, and Cho, 2022; Yang,

Adomavicius, Burtch, and Ren, 2018).12, 13 To the best of my knowledge, the closest paper

in this area, based on its focus on power, is Carroll and Kenkel (2019). Carroll and Kenkel

(2019) construct a predictive model for military power, which is measured as the probability

that one state will defeat another in conflict, and argue for the validity of their proxy based

on its ability to predict outcomes with which the proxy is supposed to be associated (such as

the outcomes of negotiations between states). In contrast, I construct a predictive model for

power over social choices and argue for its validity based on it’s ability to identify structural

parameters of interest. Other closely related papers, in terms of method, are Fong and Tyler

(2021) and Yang, McFowland, Burtch, and Adomavicius (2022). Both Fong and Tyler (2021)

and Yang, McFowland, Burtch, and Adomavicius (2022) outline instrumental-variable-based

methods for identification based on the weak exogeneity assumption between errors and latent

variables or instruments. In contrast, since such an assumption is unlikely to hold for the

correlated random coefficients model in this paper, I construct the predictive model for power

such that the predictive model (which is used to measure power) satisfies the weak exogeneity

10Given the complexity of the interpretation, please see Appendix B.1 for details.
11This literature is therefore also part of the literature on bounding treatment effects and, more generally, partial

identification (see, for example, Molinari, 2020) and experimental design (see, for example, Kagel and Roth, 2016).
12As noted in Yang, McFowland, Burtch, and Adomavicius (2022), this literature is similar to the literature on

generated regressors.
13For a review focused on measurement error, see Schennach (2022).
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assumption in the structural equation. Unlike the settings of Fong and Tyler (2021) and Yang,

McFowland, Burtch, and Adomavicius (2022), this can be done in the setting of this paper

because there are sufficient variables in the validation set for there to be no unobservables in

the power weighted social choice function.14

The rest of the paper proceeds as follows. In Section 3.2, I develop and provide micro-foundations

for the power-weighted social choice function. In Section 3.3, I apply the power weighted so-

cial choice function to the interpretation of the results from social choice power regressions,

to bounding treatment effects and testing assumptions through experimental design, and to

develop a measure of power for use in structural estimation. Finally, in Section 3.4, I conclude.

14Given power is a latent variable, it may seem contradictory to claim to rely on no unobservables. However,
in the model in this paper, power is the kind of latent variable that can be constructed, or measured, given the
necessary observables. Specifically, in the validation set where social choices and agents’ most-preferred social
choices are known, it is possible to measure power by solving for the weights that satisfy the power-weighted
social choice function. In contrast, in the validation sets used by Fong and Tyler (2021) and Yang, McFowland,
Burtch, and Adomavicius (2022), either the error terms or the coefficients of their regression equations remain
unknown, which precludes the adoption of the approach in this paper for their problem.
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3.2 Framework: Connecting social choices to power

This section contains two simple results. In the first, I provide a simple equation linking so-

cial choices to power that is consistent with common assumptions from papers applying social

choice power regressions. In this equation, social choices are expressed as power-weighted

functions of agents’ most-preferred social choices (the ‘power-weighted social choice func-

tion’). In the second, I provide simple micro-foundations for the power-weighted social choice

function using social choice theory. These micro-foundations have two core components: a set

of feasible social choices (or equilibria) and a social choice (or equilibrium) selection procedure.

The social choice selection procedure is one in which a mechanism designer selects the social

choice.

3.2.1 The power weighted social choice function

To derive the power-weighted social choice function, I rely on the following two sets of as-

sumptions: those based on observation of common empirical practices and those based on in-

tuitions about power. The assumptions primarily based on observations of common empirical

practices are Linearity, Coefficients Reflect Preferences and Non-Negativity of Power, which I

describe further below. The assumptions that are primarily based on intuitions about power,

which I also describe further below, are Power Scarcity and Coefficients Reflect Most-Preferred

Social Choices.15

Linearity requires that social choices are linear functions of each agent’s power. This assump-

tion is motivated by the common practice of modeling social choices as linear functions of the

proxies for the power of the agent of interest.

Assumption 1. (Linearity)
c =

∑
j

βjρj

where c is a social choice, j indexes agents, and ρj is an agent’s power.

Coefficients Reflect Preferences requires that the coefficients of the linear function are functions

of agent’s preferences, ≿j . This assumption is based on observing papers that use conjectures

about the preferences of the agents of interest to hypothesize, explain and interpret these coef-

ficients as the effects of the agent of interest on social choices in social choice power regressions.

Assumption 2. (Coefficients Reflect Preferences) βj := βj(≿j), where ≿j represents an agent’s
preferences.

15The steps in this section are intermediate steps to deriving social choice power regressions. In Section 3.3 below,
I show how to recover social choice power regressions from the power-weighted social choice function established
in this section.
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Non-negativity is motivated by observations of practice and intuitions about power.16 Proxies

for power are commonly non-negative. Power being non-negative may also be intuitively

appealing as it is common to talk about having no or little power, but not negative power.

Assumption 3. (Non-Negativity) ρj ≥ 0 for all j.

The assumptions that appeal to intuitions about power are Power Scarcity and Coefficients

Reflect Most-Preferred Social Choices. Power Scarcity relies on the same intuitive argument

about the non-negativity of power whilst also noticing that in situations where agents have

little or no control it is common to talk about one agent having full control over an outcome.

Thus, the total amount of power must in some sense be finite regardless of the number of

agents. That is, ∞ >
∑

j ρj = K > 0. Furthermore, the agent with full control implements

their most-preferred social choice.17 If this is the case and Assumptions 1-3 hold, then it must

be that if an agent, say D, has full control, then βD(≿D) =
cD
K , where cD is the most preferred

social choice of agentD. Note, however, that since what is meant by “full” control is only taken

to be finiteness and since for everyK, if ρj = K, then c = cD,K may be considered an arbitrary

constant. Since K is arbitrary, I normalize K = 1 for simplicity. Thus, for Assumptions 1-3 to

be consistent with the possibility of any agent having full control and assuming K = 1, it must

be that following hold.

Assumption 4. (Power Scarcity)
∑

j ρj = 1.

Assumption 5. (Coefficients Reflect Most-Preferred Social Choices) βj(≿j) = cj , where cj is the
most-preferred social choice of agent j.

Given Assumptions 1-5, it is immediate that social choices can be expressed as power-weighted

functions of each agent’s most-preferred social choice.

Proposition 14. (Power-weighted social choice function) Assumptions 1-5 if and only if:

c =
∑
j

cjρj

where
∑

j ρj = 1 and ρj ≥ 0 for all j.

16One exception is where differentials in variables are used, such as, for example, income differentials in Aizer
(2010). However, such differentials can be conceived as power differentials.

17It is assumed that agents have strict preferences so that they have a single most-preferred social choice.
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3.2.2 Micro-foundations for the power weighted social choice function

The power-weighted social choice function may be an intuitively appealing representation

of social choices and power. However, does the power-weighted social choice function have

economic foundations? In this section, I show that it may. Specifically, I show that, under sim-

plified, near-standard social choice theory assumptions,18 the power-weighted social choice

function exists. However, there are also circumstances in which the power-weighted social

choice function may not exist. I therefore introduce an ‘error’ term into the power-weighted

social choice function to account for these circumstances.

Three sufficient conditions for the existence of the power-weighted social choice function are

as follows. First, there is a set of feasible social choices (or social choice functions) at a point

in time, where social choices are the equilibria of some game.19 These social choices are unidi-

mensional and non-random.

Supposition 1. (Social choice functions are unidimensional constants) A social choice function
determines a single, constant social choice only, that is, f(·) = c ∈ F ⊂ R, where F is the set of
feasible social choices.

Second, there is a mechanism designer that selects the social choice to be implemented from

the set of feasible social choices. This mechanism designer has strict preferences over the set of

feasible social choices.

Supposition 2. (Equilibrium selection by a mechanism designer) There is a mechanism designer
that chooses a social choice function from the set of feasible social choice functions. This mechanism
designer, agent 0, has strict preferences over the feasible social choice functions, F , with most-
preferred social choice function c0 ∈ F such that for all y ̸= c0:

u0(c0,Θ, ω0) > u0(y,Θ, ω0),

where u0(·) is the utility function of agent 0, Θ is the set of agent types, and ω0 is agent 0’s
information and endowment.20

Finally, the mechanism designer is assumed to be an agent, which permits inclusion of the

mechanism designer in the set of agents regardless of whether the mechanism designer has an

empty strategy set in the games underlying social choices.

18I deviate slightly from standard social choice theory assumptions by assuming that the mechanism designer is
in the set of agents. The assumptions are simplified in the sense that social choices are assumed to be unidimen-
sional constants.

19The definition of feasible is intentionally omitted. The constraints determining feasibility will depend on the
application.

20Given Supposition 1, agents have complete information.
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Supposition 3. (The mechanism designer is an agent)

Given Suppositions 1-3, the power-weighted social choice function exists.

Proposition 15. (Power-weighted social choice function exists) Suppose Suppositions 1-3, then
there exists a ρj such that:

c =
∑
j

cjρj

where
∑

j ρj = 1 and ρj ≥ 0 for all j, and cj ∈ F for all j.

Proof: Since the mechanism designer decides from the set of feasible choices, there exists

at least one solution at ρ0 = 1.

Proposition 2, whilst simple, may be directly applicable in various circumstances. A common

circumstance may be those in which an agent has responsibility for (or authority over) a social

choice. For example, heads of households may be responsible for household decisions,21 whilst

employees of both public and private organizations may be delegated responsibility for some

organizational choices.22 Another common circumstance may be where an agent has sufficient

resources to completely control a social choice (i.e. without formal or informal authority).

For example, founders and major shareholders may have sufficient ownership to effectively

determine some firm choices (see, for example, Gomez-Mejia, Larraza-Kintana, and Makri,

2003; Miller, Le Breton-Miller, and Lester, 2011), whilst it may be that corporations have some

ability to significantly influence (perhaps to the point of controlling) government decisions

(see, for example Zingales, 2017).23

Proposition 2 may not apply in all circumstances, which is not necessarily problematic. Any

set of alternative suppositions that implies max(cj) ≥ c ≥ min(cj) will be sufficient for the

power-weighted social choice function. For example, if instead of an agent selecting the social

choice, two agents bargain over the choice under complete information or all agents involved

vote under complete information, then max(cj) ≥ c ≥ min(cj). If on the other hand it is not

21For example, responses to survey questions about the distribution of decision-making within a household
are commonly used in empirical work related to power within households. See, for example, Cassidy, Groot
Bruinderink, Janssens, and Morsink (2021) and Augsburg, Malde, Olorenshaw, and Wahhaj (2023), and the reviews
of Gammage, Kabeer, and Meulen Rodgers (2016) and Donald, Koolwal, Annan, Falb, and Goldstein (2020).

22See, for example, Aghion and Tirole (1997) and Bester and Krähmer (2008) for seminal economic theory, and
Meagher and Wait (2020) and Asuyama (2020) for recent empirical studies related to delegation.

23The reasoning used here resembles the distinction between formal and real authority (Aghion and Tirole, 1997).
The notion of power developed here, however, is different from the notions of formal and real authority developed
by Aghion and Tirole (1997) in the following ways. First, real authority is binary whilst the above measure of power
is not necessarily (ρ0 = 1 is only one of possibly many solutions and the mechanism designer being an individual
is not necessarily the only possibility, which I discuss in the next paragraph). Second, the test for which agent has
real authority appears to be whether the firm choice is the firm choice that would have been made if the agent with
formal authority decided themselves. In our set-up, however, such an arrangement may not be in the feasible set
of social choice functions (as indicated by those cases where the agent with formal authority decides to delegate,
implying not delegating is not an equilibrium of the delegation game).
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the case that max(cj) ≥ c ≥ min(cj), then the power-weighted social choice function does not

follow. Even where there is a mechanism designer performing equilibrium selection, this may

occur, for example, if social choices are multidimensional24 or random.25 To incorporate these

possibilities, I include an ‘error’ in the power-weighted social choice function as follows.26

Lemma 1. (Power-weighted social choice function with error)

c =
∑
j

cjρj + ε

where
∑

j ρj = 1 and ρj ≥ 0 for all j, cj ∈ F for all j, and:

• if c < min(cj), ε := c − min(cj) and ρmin = 1, where ρmin is the power of agent j′ and
agent j′ is the agent for which cj′ = min(cj),

• if c < max(cj), ε := c −max(cj) and ρmax = 1, where ρmax is the power of agent j′′ and
agent j′′ is the agent for which cj′′ = max(cj),

• otherwise, ε := 0.

3.2.3 Example

In this section, I use a version of the Battle of the Sexes (Luce and Raiffa, 1957) as a simple

example for Proposition 15 and Lemma 1, which I adapt to the fertility choice context similar

to AFL. Suppose a husband and wife are deciding whether to visit the doctor to use a voucher

for family planning services and the wife has asked her mother to be involved due to the

mother’s experience in these matters. Since they would prefer the wife to have a child, the

husband and mother prefer to go the family planning service and use the voucher (‘Visit’),

whilst the wife is satisfied with her current approach to contraception so would prefer not to

go to the family planning services (‘No Visit’). However, all would prefer to coordinate. As

such, the corresponding payoffs are given in Figure 3.1 below. The family agree to select one

family member to decide where to meet (the ‘mechanism designer’). The mechanism designer

24This can be seen, for example, if a budget constraint applies to the set of feasible multidimensional social
choices such that more of one desirable social choice implies less of another desirable social choice (e.g., bundles
of goods). Assuming preferences are monotonic, each agent’s most-preferred amount of the good is the maximal
feasible amount, however, the optimal decision involves them trading off each good, implying the maximal feasible
amount is unlikely to be selected for either good. I address this problem further in Section 4.4.

25Social choices may be random variables if, for example, agents have incomplete information, play mixed strate-
gies or tremble, or outcomes are subject to moves of nature. If such random variables have a sample space with
values not in max(cj) ≥ c ≥ min(cj), then Proposition 2 may be violated. Examples include bilateral trade models
of Chatterjee and Samuelson (1983) and Myerson and Satterthwaite (1983), the Battle of the Sexes Luce and Raiffa
(1957) mixed strategy equilibrium, and the model of executive compensation presented in Bolton and Dewatripont
(2004).

26This approach to modeling the ‘error’ term may be considered intuitively appealing because the approach
maintains the unit sum and non-negativity constraints on power whilst assigning the most power to the agent
whose most-preferred social choice is nearest to the actual social choice.
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knows that other family members will disregard their instructions if the instructions to the

family members give them an incentive to do so. Thus, the mechanism designer must choose

an equilibrium.

Husband

Visit No Visit

Wife
Visit 1, 2, 2 0, 0, 0

No Visit 0, 0, 0 0, 0, 0

Visit

Mother

Husband

Visit No Visit

Wife
Visit 0, 0, 0 0, 0, 0

No Visit 0, 0, 0 2, 1, 1

No Visit

Mother

Figure 3.1: Payoff matrix for the family’s fertility choice problem.
Within cells, the payoffs for each agent are in the following order:
Wife, Husband, Mother. Payoffs are expressed in utils.

To apply Proposition Proposition 15, one must define the set of feasible social choices and the

mechanism designer. Assuming this game is the only mechanism for determining the family’s

choice, the set of feasible social choices will consist of Visit Together and No Visit Together

since both are pure strategy Nash Equilibria. Since social choices must be a number on the real

number line, assign Visit Together a value of 1 and No Visit Together a value of 0. Thus, the

set of feasible social choices which satisfies Supposition 1 of Proposition 2 is given by:27

F = {0, 1}

Now suppose the wife is the mechanism designer. If so, 0, which is No Visit Together, is

selected as the family choice. The power weights for each family member and the error are

therefore given uniquely by:

ρWife = 1,

ρHusband = ρMother = 0, and

ε = 0.

Now instead suppose that the husband or the mother is the mechanism designer. If so, 1,

which is Visit Together, is selected as the family choice. Since both the husband’s and the

mother’s most-preferred family choice is Visiting Together whilst the wife’s is not, the set of

27The set satisfies Supposition 1 because the social choices are elements of the real number line that can be
implemented as Nash Equilibria.
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power weights and the error that satisfy Proposition 15 and Lemma 1 are given by:

ρWife = 0,

ρHusband + ρMother = 1, and

ε = 0,

To generate an example where ε ̸= 0, suppose that the husband, wife and mother ‘tremble’

(Selten, 1975) with some strictly positive probability by, for example, visiting the incorrect lo-

cation by mistake or misunderstanding the mechanism designer’s instructions. It is, therefore,

possible that the family does not coordinate, which is no family member’s most-preferred so-

cial choice ex-post. This outcome will be assigned a value of -1. Thus, regardless of which Nash

equilibria is chosen to implement the family choice, it is now possible for the family choice to

be -1. If -1 is the outcome, then the wife’s most-preferred choice, which is 0, is closest to -1.

Therefore, in accordance with Lemma 1:

ρWife = 1,

ρHusband = ρMother = 0, and

ε = −1.
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3.3 Empirics: Implications and use with a binary treatment variable

I now turn to the empirical application of the power-weighted social choice function. In Section

3.3.1, I outline preliminaries, which consists of the set of equations that will be used to derive

results in later sections and expressing the power-weighted social choice function in empirical

notation. In Section 3.3.2, I present results for the robust interpretation of the coefficient of the

proxy for power in social choice power regressions. In Section 3.3.3, I discuss deriving bounds

on treatment effects and implications for the design of experiments. Finally, in Section 3.3.4, I

address structural estimation with the power-weighted social choice function by developing a

predictive model for power that satisfies the moment conditions for identification of the mean

most-preferred choices of the agent of interest and the benchmark agent.

3.3.1 Preliminaries

Since the focus is the use of social choice power regressions, I first briefly outline the set-up

for social choice power regressions. I then outline the set of equations that will be used with

the power-weighted social choice function to recover social choice power regressions. First,

suppose the effect, βA, of the agent of interest, A, on social choices, Yi,t, is to be analyzed

using a dataset with observations of the social choices of many social groups, i, possibly across

time, t, a binary treatment variable, P̃i,A,t, as the proxy for the power, Pi,A,t, of the agent of

interest, and other observables relevant to each group’s social choices, Xi,t. I focus on the case

where Xi,t contains an intercept term only. Since binary treatment is generally considered to

have occurred within the same time period, I drop the subscript t. The analysis is, therefore,

conducted using a social choice power regression given by:

Yi = β0 + βAP̃i,A + ei (3.1)

where β0 is the intercept term, ei is the error term, and Yi, βA and P̃i,A are as defined above.

To recover the social choice power regression in Equation 3.1, the power-weighted social choice

function in Lemma 1 will be used. Rewriting the power-weighted social choice function in

terms of the variables in Equation 3.1 gives:

Yi =
∑
j

Yi,jPi,j + εi (3.2)

where:

• i indexes social groups as in Equation 3.1 above, and j = 1, 2, . . . , J indexes agents,

• Yi is the social choice of group i,
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• Yi,j are agents most-preferred social choices, where Yi,j ∈ Fi ⊆ R and Fi is the feasible

set of social choices,

• Pi,j are the power weights of each agent with
∑

j Pi,j = 1 and Pi,j ≥ 0 for all i and j, and

• εi is term representing ‘errors’ in social choices which arise when the social choice is not

between the minimum and maximum most-preferred social choices of the agents. That

is, if:

– if Yi < min(Yi,j), εi := Yi−min(Yi,j) and ρmin = 1, where ρmin is the power of agent

j
′

and agent j
′

is the agent for which Yi,j′ = min(Yi,j),

– if Yi < max(Yi,j), εi := Yi − max(Yi,j) and ρmax = 1, where ρmax is the power of

agent j
′′

and agent j
′′

is the agent for which Yi,j′′ = max(Yi,j),

– otherwise, εi := 0.

Note that Equation 3.2 likely implies a correlated random coefficient model because accurate

measurements of power are functions of agents’ most-preferred social choices. To see this, note

that for all i, in Proposition 3.2, Pi,j ’s are defined as the possibly non-unique solutions to the

following system of equations:

Yi =
∑
j

Yi,jPi,j

∑
j

Pi,j = 1

Pi,j ≥ 0 for all j

Thus, the set of solutions for Pi,j depends on Yi and Yi,j , i.e. Pi,j := f(Yi, Yi,j). Since Pi,j

depends on (Yi, Yi,j), it will be assumed that the assumption required for OLS to identify the

coefficients in Equation 3.2 does not hold.28

I make the following assumptions to connect the power-weighted social choice function to

social choice power regressions. First, I follow a common approach in the literature adopting

social choice power regressions by supposing there is a benchmark agent, B,29 and assume

that the power of all agents other than the agent of interest and the benchmark agent is zero,

28Since I have not fully specified the equation that OLS will be applied to, I have not specified the exact assump-
tion that must be violated for this to be true. For an example where the assumption appears to be violated, see
Section 3.3.4. Note also that this does not apply to Equation 3.5.

29Note that the benchmark agent could be a hypothetical agent. This is because, if one knew the most-preferred
social choices of this hypothetical agent and the agent of interest, power could still be calculated.
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i.e., Pi,j = 0 for j /∈ {A,B} so that:

Yi = Yi,APi,A + Yi,BPi,B + εi,A−B (3.3)

where εi,A−B is defined similarly to εi, except εi,A−B is defined with respect to the agent of

interest and benchmark agent rather than all agents. I will also assume that εi,A−B = 0 for all

i, unless otherwise stated.

Second, since a binary variable is used as a proxy, power is a linear function of the proxy for

power. Specifically:

Pi,A = B0 +BP̃ P̃i,A (3.4)

where B0 = Pi,A(0), BP̃ = Pi,A(1) − Pi,A(0), Pi,A(0) is the value of Pi,A when P̃i,A = 0, and

Pi,A(1) is the value of Pi,A when P̃i,A = 1. Note that B0 and BP̃ are therefore random coeffi-

cients.30

3.3.2 Interpreting results

In this section, I provide results for using βA to make qualitative inferential statements31 about

either the most-preferred social choices of the agent of interest or the effect of the proxy for

power on the power of the agent of interest that do not depend on the underlying distribution

of (Yi, Yi,A, Yi,B, Pi,A, P̃i,A) (a ‘robust interpretation’). To do so, I first recover Equation 3.2 given

the preliminaries in Section 3.3.1. I then apply the results for robust interpretation to interpret

the results AFL. The interpretations I draw using these results is contrary to the interpretations

of the authors; using AFL’s assumptions and assumptions derived from statements made in

AFL, I find that, rather than treatment disempowering wives, treatment may have empowered

the majority of wives and disempowered a minority of wives.32

First, to recover an equation with functional form equivalent to Equation 3.2,33 simply substi-

tute the unit sum constraint on power, Pi,B = 1− Pi,A, and Equation 3.4 into Equation 3.3:

Yi = Yi,B + (Yi,A − Yi,B)B0 + (Yi,A − Yi,B)BP̃ P̃i,A = β0 + βAP̃i,A + ei (3.5)

30The random coefficients B0 and BP̃ in Equation 3.4 capture variables that affect power other than the proxy
for power.

31The term ‘inference’ is not used in order to avoid confusion with the conventional use of the term ‘inference’
in econometrics, which refers to statistical inference. See Section 3.3.4 for results that could potentially be used for
statistical inference.

32In Appendix B.1, I also provide results based on adjustments to AFL’s assumptions I believe to be reasonable.
After doing so, the interpretations become more complex. See Appendix B.1 for more detail.

33Strictly speaking, because of the unit sum constraint, this is not the only form for social choice power regres-
sions that can be derived. For example, the unit sum constraint need not be substituted into the equation, which
would render β0 = E[Yi,BPi,A + Yi,AB0] and βA = E[Yi,ABP̃ ]. The correspondence between the parameters that
are estimated and these different values for β0 and βA would be pinned down by the estimation procedure and
the distribution of variables. Since P̃i,A is a binary treatment variable, it follows that the parameters expressed in
Equation 3.5 are those that would be identified by OLS.
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where β0 = E[Yi,B+(Yi,A−Yi,B)B0], βA = E[(Yi,A−Yi,B)BP̃ ] and ei = Yi,B+(Yi,A−Yi,B)B0−β0+
((Yi,A−Yi,B)BP̃ −βA)P̃i,A. Given βA = E[(Yi,A−Yi,B)BP̃ ], an accurate conclusion about either

the sign of E[Yi,A−Yi,B] or the sign of E[BP̃ ] is non-trivial because Yi,A−Yi,B or BP̃ could vary

in such a manner that leads to incorrect conclusions.34 I therefore suggest the following robust

approach for inferring the sign of E[Yi,A−Yi,B] (or E[BP̃ ] by substitutingBP̃ for Yi,A−Yi,B and

Yi,A − Yi,B for BP̃ in the Proposition).

Proposition 16. (Inferring the sign of E[Yi,A − Yi,B]) Suppose:

i. It is known that βA < 0 or it is known that βA > 0,

ii. It is known that it could be that either Yi,A − Yi,B > 0 for all i or Yi,A − Yi,B < 0 for all i,
but cannot be that Yi,A − Yi,B > 0 for some i and Yi,A − Yi,B < 0 for the remaining i, and

iii. it is known that BP̃ ≥ 0 for all i or it is known that BP̃ ≤ 0 for all i,

then the sign of E[Yi,A − Yi,B] can be inferred from βA.

Proof: First note that:

βA = E[(Yi,A − Yi,B)BP̃ ] =

∫
(Yi,A − Yi,B)BP̃ dF

If the signs of βA and BP̃ for all i are known, and it is known that either Yi,A − Yi,B > 0

for all i or Yi,A − Yi,B < 0 for all i, then each Yi,A − Yi,B must have the sign that ensures all

(Yi,A −Yi,B)BP̃ are of the same sign as βA or are equal to zero. It then follows that the sign

of E[Yi,A − Yi,B] is the same as the sign of each Yi,A − Yi,B .

Proposition 16 can be understood as follows. Since the distributions of both Yi,A − Yi,B and

BP̃ are unknown and βA = E[(Yi,A − Yi,B)BP̃ ], inferring the sign of E[Yi,A − Yi,B] from βA may

appear infeasible. However, even if the distributions are unknown, if the sign of BP̃ is known

and is the same over its entire distribution and the sign of Yi,A − Yi,B is known to be the same

over its distribution, then the sign of Yi,A − Yi,B must be the such that (Yi,A − Yi,B)BP̃ has the

same sign as βA. Intuitively, given the effect of P̃i,A on Yi (i.e., (Yi,A−Yi,B)BP̃ ) is decomposable

into the product of the effect of Pi,A on Yi (i.e., Yi,A − Yi,B) and the effect of P̃i,A on Pi,A (i.e.,

BP̃ ), then given the sign of the effect of P̃i,A on Yi and the sign of the effect of P̃i,A on Pi,A, the

sign of the effect of Pi,A on Yi follows.

To apply Proposition 16, one should validate its assumptions. Given εi,A−B = 0 for all i, P̃i,A is

a binary treatment variable and assuming OLS is used to estimate Equation 3.5, assumption i.

34For example, suppose and BP̃ ≥ 0 for all i and E[Yi,A − Yi,B ] > 0, however Yi,A − Yi,B > 0 for some i and
Yi,A − Yi,B < 0 for the remaining i. If BP̃ is small when Yi,A − Yi,B > 0 and large when Yi,A − Yi,B < 0, then
βA < 0. Thus, it would be incorrect to conclude E[Yi,A − Yi,B ] < 0 because βA < 0 and BP̃ ≥ 0 for all i.
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is (approximately) given by the sign of the OLS estimate of the coefficient for P̃i,A.35 Given the

most-preferred social choice functions of each agent are unknown, it may be difficult to vali-

date assumption ii., however, one reasonable approach may be to apply (empirically accurate)

theories that characterize the preferences of agents in order to justify (or refute) assumption ii.,

even if assumption ii. holds only for particular domains of the observables. A theory-based

approach may also be used to justify assumption iii..36 When doing so, the following may be

useful, which relies on the characteristics of the (true) social choice function Yi with respect to

the proxy for power.37

Proposition 17. (Inferring the sign of BP̃ ) Suppose:

i. either it is known that ∂|Yi−Yi,A|
∂P̃i,A

≤ 0 for all i or it is known that ∂|Yi−Yi,A|
∂P̃i,A

≥ 0 for all i, and

ii. ∂Yi,A

∂P̃i,A
= 0 and ∂Yi,B

∂P̃i,A
= 0 for all i, and Yi,A ̸= Yi,B for all i,

then the sign of BP̃ is the same for all i and can be inferred from the assumptions given above.

Proof: Suppose εi,A−B = 0. Since εi,A−B = 0, min(Yi,A, Yi,B) ≤ Yi ≤ max(Yi,A, Yi,B). Note

also that since there are only two agents, power can be written as:

Pi,A =
Yi − Yi,B
Yi,A − Yi,B

= B0 +BP̃ P̃i,A,

so that, given ∂Yi,A

∂P̃i,A
= 0 and ∂Yi,B

∂P̃i,A
= 0 for all i, BP̃ can be written as:

BP̃ =
∂Pi,A

∂P̃i,A

=

∂Yi

∂P̃i,A

Yi,A − Yi,B
.

Now, given min(Yi,A, Yi,B) ≤ Yi ≤ max(Yi,A, Yi,B), if Yi,A > Yi,B , then ∂|Yi−Yi,A|
∂P̃i,A

≤ 0

(
∂|Yi−Yi,A|

∂P̃i,A
≥)

implies ∂Yi

∂P̃i,A
≥ 0 and, therefore, BP̃ ≥ 0 (BP̃ ≤ 0). If instead Yi,A < Yi,B , then

35If εi,A−B ̸= 0 for some i, it may be that the OLS estimator is not a
√
N -consistent estimator of βA since it

is not necessarily that E[εi,A−B |P̃i,A] = 0, even if a binary treatment variable is used. This could be because
treatment affects not only power, Pi,A, but also the F -Pareto efficiency of the mechanism as captured by εi,A−B (F -
Pareto efficiency is Pareto efficiency determined on F , the set of feasible social choices). To see how in a simple (but
perhaps extreme) example, suppose εi,A−B ̸= 0 for all i so that βA = 0, that treatment, P̃i,A, has a non-zero average
effect on the outcome, Yi, and that P̃i,A does not affect agents’ preferences, Yi,A and Yi,B . If so, then it must be that
E[εi,A−B |P̃i,A = 1] ̸= 0 since the only way that P̃i,A affects Yi,t is through εi,A−B (that is, P̃i,A affects the ‘degree’,
as measured by εi,A−B , of F -Pareto efficiency of the interactions determining the social choice). Furthermore, since
E[εi,A−B |P̃i,A = 1] ̸= 0, the OLS estimator is an inconsistent estimator for βA = 0.

36It may also be that there is empirical evidence to support an assumption, however, given agents’ most-preferred
social choices and, therefore, power (by definition since agents’ most-preferred social choices are not known) are
often unknown, theory-based assumptions may be required. See Section 3.3.4 for an alternative approach where
there is a validation dataset that contains agents’ most-preferred social choices.

37By (true) social choice functions, we are referring to the social choice function used in Supposition 1.
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∂|Yi−Yi,A|
∂P̃i,A

≤ 0

(
∂|Yi−Yi,A|

∂P̃i,A
≥ 0

)
implies ∂Yi

∂P̃i,A
≤ 0 and, therefore,BP̃ ≥ 0 (BP̃ ≤ 0). Since for

Yi,A > Yi,B or Yi,A < Yi,B (and noting that Yi,A ̸= Yi,B),38 it follows that BP̃ ≥ 0 (BP̃ ≤ 0).

Suppose εi,A−B ̸= 0. If εi,A−B ̸= 0, then BP̃ = 0 since either Pi,A = 0 or Pi,A = 1 regardless

of the variation of P̃i,A. Since for εi,A−B = 0 or εi,A−B ̸= 0 it follows that BP̃ ≥ 0 (BP̃ ≤ 0),

it follows that BP̃ ≥ 0 (BP̃ ≤ 0) for all i.

Since the argument for the case where εi,A−B ̸= 0 is definitional (power is not sensitive to the

proxy where εi,A−B ̸= 0), I focus here on explaining the case for Proposition 17 where the social

choice, Yi, is always between the most-preferred social choices of the agent of interest and the

benchmark agent (i.e., εi,A−B = 0). This case can be understood as a ‘tug-of-war’ between the

agent of interest and the benchmark agent. ∂|Yi−Yi,A|
∂P̃i,A

≤ 0

(
∂|Yi−Yi,A|

∂P̃i,A
≥ 0

)
captures the idea

that P̃i,A can be conceived as an action that pulls (pushes) the social choice closer to (further

from) the most-preferred social choice of the agent of interest. If this is the case, and it is also

assumed that P̃i,A is not an action that changes agents preference for winning the tug-of-war

(i.e., ∂Yi,A

∂P̃i,A
= 0 and ∂Yi,B

∂P̃i,A
= 0 for all i) and that both agents prefer for themselves to win as

indicated by a different ‘winning’ location in the tug-of-war (i.e., Yi,A ̸= Yi,B), then P̃i,A must

be an empowering (disempowering) action for the agent of interest, i.e.,BP̃ ≥ 0 (BP̃ ≤ 0),

when ∂|Yi−Yi,A|
∂P̃i,A

≤ 0

(
∂|Yi−Yi,A|

∂P̃i,A
≥ 0

)
. This is because, given the center line for the game of tug-

of-war (i.e. the social choice) is between the agents, it follows that P̃i,A is an action that always

brings the agent of interest closer to (further from) winning, which is their most-preferred

social choice.39

To demonstrate the usefulness of these results, I now apply them to AFL with wives as the

agent of interest and assuming εi,A−B = 0 for all couples in the sample.40 To summarize, AFL

use an experiment to study the effect of moral hazard on contraceptive use in households in

Zambia in 2007. AFL’s experiment involved a control group in which wives individually re-

ceived a voucher for free access to family planning services, which included free access to con-

38If Yi,A = Yi,B , then there is not a unique solution for Pi,A. Rather, the solutions for satisfy Pi,A ∈ [0, 1]. For
this case, since both Yi and the bounds of Pi,A are not sensitive to P̃i,A, it may be intuitive to conclude BP̃ = 0.
However, due to the complexities of dealing with non-unique solutions, I have not formally confirmed that this
result follows.

39For brevity, this explanation deals with the strict inequality case. That is, what is said in words corresponds

to ∂|Yi−Yi,A|
∂P̃i,A

< 0

(
∂|Yi−Yi,A|

∂P̃i,A
> 0

)
and BP̃ > 0 (BP̃ < 0). To incorporate the weak inequality, positive state-

ments can be changed to negative statements and the terms in brackets swapped with their alternatives outside the
brackets.

40This assumption might be considered valid for the following reasons. First, for couples assigned to the Indi-
vidual treatment, the wife can essentially act as the mechanism designer by directly selecting her most-preferred
option. Second, for couples assigned to the Couple treatment, it is perhaps reasonable to assume complete infor-
mation about each other’s preferences and, if not, that the cost of communicating to confirm there is not a mutually
non-harmful alternative that makes at least one partner better off among binary outcomes is so low as to ensure an
F -inefficient outcome does not occur.
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cealable contraceptives, (‘Individual’ treatment) and a treatment in which wives and husbands

jointly received the voucher with the voucher handed to the husband (‘Couple’ treatment). In

Figure 3.2 below, I present screenshot of the results for voucher redemption and concealable

contraceptive use from AFL. In their analysis, AFL assign Couple treatment a value of 1 and

Individual treatment a value of 0, so it seems reasonable to assume that BP̃ ≤ 0 for all partici-

pants (that is, being assigned to the Couple treatment disempowered all wives) since, as noted

by AFL, wives in the Individual treatment could always choose to decide with their husband.

Thus, consistent with the demographic characteristics provided by AFL that Zambian men

want 0.8 more children than their wives (Salem, Mandal, and Richey, 2004), which might be

taken to imply Zambian men would have a lower preference for contraception than women,

applying Proposition 16 to the AFL estimates for βA in Columns 1 and 2 of Figure 3.2, in which

βA < 0, implies E[Yi,A − Yi,B] ≥ 0. Alternatively, for similar reasons given above about the

relative preferences of Zambian men and women for children, if one takes Yi,A − Yi,B ≥ 0 as

known and applies Proposition 16, then the conclusion is BP̃ ≤ 0.

Interpreting the result in this way, however, is potentially misleading given the results for

‘Responders’ and ‘Nonresponders’. AFL divide their analysis into ‘Responders’ and ‘Nonre-

sponders’ based on inferences about the relative fertility preferences of husbands and wives

in their study. Responders are households in which the wife does not want to have a child

in the next two years, in which the wife believes their husband’s ideal number of children is

larger than the households current number of children or in which the wife believes the hus-

band wants more children than the household currently has,41 and in which the wife believes

the husband has a higher maximum, ideal or minimum number of desired children than she

does.42 Since AFL suggest an aspect of their classification approach is to "capture as many

possible conflicts as possible" in the Responder subsample,43 it may be reasonable to assume

that in the Responder sample Yi,A − Yi,B > 0 for all i, whilst in Nonresponder households this

is not the case so that among Nonresponders Yi,A − Yi,B ≤ 0 for all i.44

41Whilst these two conditions sound identical, each condition is a separate field in AFL’s code, which, to the best
of my knowledge, refers to different questions in the survey associated with their experiment.

42This classification is based on the code in AFL’s replication package. It is closest to the description of the
Responder group in AFL’s Table 2, however, it includes households in which the wife believes the husband has
a higher minimum or maximum, not only ideal, number of children than she does. As best I can tell, it does
not exactly match AFL’s description across pages 2223-224, particularly footnote 27, since the husband’s stated
preferences are not used.

43AFL do acknowledge that there may be measurement error in this classification approach. AFL suggest that
this classification approach is likely to underestimate the number of potential responders. I agree, however, for
reasons different to those given by AFL. See footnote 44 for details.

44In particular, AFL suggest in footnote 27 of their paper (and implement in their code) that, in addition to
the wife’s beliefs about whether the husband desires more children, households in which (the wife believes) the
husband has a higher ideal or maximum (or minimum) number of children than she does should be included as
Responders. However, by including this condition using ‘and’, the number of potential conflicts that are captured
must be weakly less than the number without doing so. Therefore, it cannot be that "as many possible conflicts as
possible" are captured. If this is the goal, ‘or’ should be used instead of ‘and’ since using ‘or’ would weakly capture
more conflicts. For example, there may be households in which the wife believes the husband desires more children
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Figure 3.2: Screenshot of Table 2 from AFL.



3.3. EMPIRICS: IMPLICATIONS AND USE WITH A BINARY TREATMENT VARIABLE 63

Given this, application of Proposition 16 to the results for Responders leads to the conclusion

that BP̃ < 0 as above. However, application of Proposition 16 for Nonresponders leads to the

somewhat surprising conclusion that BP̃ ≥ 0 for all i.45 That is, contrary to intuitions about

the effect of assignment to the Couple treatment on BP̃ (or inferences based on intuitions and

information about Yi,A − Yi,B in the population or overall sample), assignment to the Couple

treatment (weakly) empowered women who either had similar fertility preferences to their hus-

band or preferred higher fertility than their husband.46 Thus, given Nonresponders account

for 77% of the sample and the negative effect for the entire sample is partially attributable to

wives with similar or higher fertility preferences than their husbands who were empowered

by receiving the Couple treatment, it may be unwarranted to attribute the negative effect for

the entire sample as AFL do; that is, as “suggestive evidence of a trade-off between privately

than the household currently has yet the wife believes the husband desires less children than she does, whilst the
husband nonetheless would still prefer the wife was not currently on (concealable) contraception and the wife
would rather be on concealable contraception for timing related reasons. Whilst using ‘or’ instead of ‘and’ may also
weakly increase the the number of households misclassified as Responders, if the wife’s desire to be pregnant in
the next two years is a good approximation of her preference for contraception, then many of the misclassifications
should be screened out by this additional condition when ‘and’ is replaced with ‘or’. To support this hypothesis, I
present a pattern of results in in Appendix B.1 that suggests using ‘or’ instead of ‘and’ may be more accurate. In
Appendix B.1, I also present results for average treatment effects where ‘or’ is used instead of ‘and’. For voucher
use, the average treatment effect estimates for Responders and Nonresponders both increase but remain negative,
whilst, similar to the results presented in AFL, the effect is statistically significant in the Responder sample and
statistically insignificant in the Nonresponder sample. For injectable use, the average treatment effect estimates
for Responders and Nonresponders both increase, however the effect for Nonresponders becomes slightly positive
and statistically insignificant, whilst the effect for Responders remains negative and statistically significant. Whilst
this may seem problematic for the argument that follows, see footnote 45, Section 3.3.3 and Appendix B.1 for why
that is not the case.

45Some may suggest that this conclusion is not warranted or is exaggerated because the results in the Nonre-
sponder sample are statistically insignificant. However, given the information available, information related to the
magnitude of BP̃ , such as statistical significance, cannot be deduced. For example, it could be that Yi,A − Yi,B is
small, not BP̃ , which is what is driving the statistically insignificant results. To test this, I conduct a robustness
test in Appendix B.1 where I shift the equality sign when comparing the wifes beliefs about the relative maximum,
ideal and minimum number of children between her and her husband, and I shift the equality sign when com-
paring whether the wife believes the husband wants more children. Similar results to those presented in Table
2 of AFL follow for voucher use, however, the effect on injectable use becomes positive and is still statistically
insignificant. However, as will be shown in Section 3.3.3 below, the average treatment effects estimated in AFL
are likely upper bounds on their respective βAs, indicating that the true βA is likely overestimated, and therefore
even more negative, than AFL find. Using the results of Ashraf, Field, and Leight (2013) where a treatment that
only affected preferences through the household either receiving a voucher or not, which was applied to an almost
identical sample as AFL, it appears the effect on injectable usage could be overestimated by approximately some-
where between 0.073 and 0.105, where each end of this range is statistically significant in Table 2 of Ashraf, Field,
and Leight (2013) (see footnote 53 in Section 3.3.3 for a discussion of the appropriateness of using these numbers
directly as an indicator of overestimation of βAs). Given that the family planning voucher must have been used in
order to receive the injectable, this range may also serve as a lower bound on the overestimation of the effect on
using the voucher. Combining these indicators of the overestimation of βAs with the fact that statistical tests of the
sign of parameters should be one-sided rather than two-sided, and using the parameter estimates and standard
errors reported by AFL in Figure 3.2, the average treatment effects for Nonresponders are negative and statistically
significant. See Appendix B.1 for more detail.

46This result is perhaps not as surprising as it seems if considered from the perspective of a wife with higher
fertility preferences than her husband. This is because the opportunity to take the concealable contraception does
not give her any opportunity to pursue her objective of having more children. In contrast, the opportunity to
discuss contraception with her husband may, for example, provide her an opportunity to convince him to have
more children.
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improving a women’s set of choices, which may result in contraceptive use that could improve

welfare for herself. . . , and lowering the conjugal value of the marriage” or evidence that “giv-

ing women greater opportunity to conceal birth control brought . . . [women] closer to their

short-term fertility goals.” Rather, based on the evidence in the AFL, such a conclusion was

perhaps warranted for the 23% of women in the Responder subsample. This conclusion may

be further supported by results presented in the next section, which indicate βA is plausibly

overestimated by the average treatment effect in AFL given AFL’s experimental design.

3.3.3 Bounding treatment effects and testing assumptions through experimental
design

In some experiments, both preferences and power are shocked by a binary treatment (see,

for example, AFL; Gazeaud, Khan, Mvukiyehe, and Sterck, 2023).47, 48, 49 Whilst this is often

acknowledged as a limitation, it is sometimes remarked that the validity of the experimental

results relies, when intending to shock power, on maintaining the difference in preferences (e.g.

AFL) or, when intending to shock preferences, there being no net effect on power (Augsburg,

Malde, Olorenshaw, and Wahhaj, 2023). In this section, I show that, when shocking power

under the aforementioned assumptions, experimental validity also relies on there being no

effect on the preferences of the benchmark agent and, using AFL as an example, show how to

use this result to generate an upper or lower bound on βA. I also outline why a 2x2 factorial

experimental design can be used to jointly test the assumptions that differences in preferences

and net effects on power are zero. Note that, with a slight abuse of terminology, I use the term

‘preferences’ interchangeably with ‘most-preferred social choices’ throughout.

First, suppose only power is intended to be shocked, however, preferences are also shocked.

Let Zi ∈ {0, 1} represent the binary treatment, which can be seen as simultaneously shocking

two different binary variables; a binary variable that affects the power of the agent of interest,

P̃i,A ∈ {0, 1}, and a binary variable that affects preferences,50 Di ∈ {0, 1}, such that:

(P̃i,A, Di) =

(1, 1), Zi = 1

(0, 0) Zi = 0

47Gazeaud, Khan, Mvukiyehe, and Sterck (2023) provide women with cash and gender sensitive financial train-
ing. The gender sensitive financial training “aimed at stimulating women’s agency.” Therefore, it may be reason-
able to suggest the cash grant shocked preferences and the gender sensitive financial training shocked power.

48Note that, by definition, shocking preferences may shock power in the framework presented in Section 3.2.
49Throughoutq this paper, it is assumed that that either the average treatment effect is identified by OLS (for

example, due to full compliance, or satisfaction of the known support and monotonicity assumptions), or the
estimates are intent to treat estimates. Extension to other applied settings is an area for future research.

50I do not yet specify whose preferences are affected by Di since treatment of preferences may be asymmetric as
in AFL. See footnote 51 for more detail on AFL specifically.
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Using Equation 3.3 and the unit sum constraint for power, and assuming εi,A−B = 0 for all i,

the treatment effect of Zi is therefore given by:

Yi(1, 1)− Yi(0, 0) = Yi,B(1)− Yi,B(0) + ∆Yi,A−B(1)Pi,A(1, 1)−∆Yi,A−B(0)Pi,A(0, 0)

where ∆Yi,A−B(·) = Yi,A(·) − Yi,B(·), Yi,A(·) and Yi,B(·) are only functions of Di and Pi,A(·, ·)
is a function of (P̃i,A, Di). Suppose, however, that it is the treatment effect of P̃i,A with no

manipulation of Di, i.e. Di = 0, that is of interest. The treatment effect in this case is given by:

Yi(1, 0)− Yi(0, 0) = ∆Yi,A−B(0)(Pi,A(1, 0)− Pi,A(0, 0))

The difference between the two treatments effects can then be written as:

Yi,B(1)−Yi,B(0)+∆Yi,A−B(1)(Pi,A(1, 1)−Pi,A(1, 0))+(∆Yi,A−B(1)−∆Yi,A−B(0))Pi,A(1, 0) (3.6)

From Equation 3.6 above, the difference between treatment effects depends on the difference

in preferences of the benchmark agent across the preference treatments, Yi,B(1) − Yi,B(0), the

difference in differences in preferences across preference treatments, ∆Yi,A−B(1)−∆Yi,A−B(0),

and differences in power across treatments, Pi,A(1, 1) − Pi,A(1, 0). Thus, if Yi,B(1) ̸= Yi,B(0),

even if the difference in preferences is maintained across preference treatments, ∆Yi,A−B(1) =

∆Yi,A−B(0), and power is not affected by preference treatment, Pi,A(1, 1) = Pi,A(1, 0), the (av-

erage) treatment effect when both preferences and power are shocked is not necessarily iden-

tical to the (average) treatment effect (βA) when only power is shocked at Di = 0.

Intuitively, this result can be understood as follows. By shocking power, power is redistributed

among the two agents from a fixed, finite amount of power (i.e. like a budget) as per Power

Scarcity (Assumption 4 in Section 3.2). However, by redistributing power and simultaneously

shocking preferences, one must not only account for the effect of redistributing power, which

is captured by differences in preferences between agents, but also the effect of shocking pref-

erences in a non-unitary entity (such as a household). Since, in this case, the non-unitary

entity can be conceptualized as a tug-of-war between two agents (see Section 3.3.2), shock-

ing preferences can be seen as shocking the starting positions of the agents in the tug-of-war,

which can be decomposed into a relative and absolute effect on preferences, and a power ef-

fect. The relative effect may move the starting positions such that the agents are closer to or

further from each other, which is captured by changes in the differences in preferences be-

tween agents, ∆Yi,A−B(1)−∆Yi,A−B(0). The absolute effect, however, changes the position of

the entire game of tug-of-war, which, given the relative effect, can be captured by noting the

change in preferences of one of the agents, for example, Yi,B(1) − Yi,B(0). The power effect,

Pi,A(1, 1) − Pi,A(1, 0), captures the effect of moving the starting positions of the game on each

agent’s ability to pull (or push), which, for example, using the tug-of-war analogy, is akin to
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the change in starting positions changing the terrain on which the tug-of-war is played (e.g, the

slope of the ground or type of surface). By only arguing that the difference in preferences re-

mains unchanged and that power is unaffected, which is equivalent to suggesting the relative

effect and power effects are zero, the absolute effect is not addressed.

Given this result, it is possible to derive the average treatment effect of Zi as a bound on the

average treatment effect of P̃i,A, which corresponds to βA. I provide an example in Lemma 2

below.

Lemma 2. (A bound on the average treatment effect of P̃i,A, βA) Suppose ∆Yi,A−B(1) = ∆Yi,A−B(0)

and Pi,A(1, 1) = Pi,A(1, 0), then, if E[Yi,B(1) − Yi,B(0)] > (<) 0, then E[Yi(1, 1) − Yi(0, 0)] >

(<) E[Yi(1, 0)− Yi(0, 0)] = βA

Proof: Given ∆Yi,A−B(1) = ∆Yi,A−B(0) and Pi,A(1, 1) = Pi,A(1, 0), then by Equation 3.6,

Yi(1, 1)−Yi(0, 0)−(Yi(1, 0)−Yi(0, 0)) = Yi,B(1)−Yi,B(0). Given E[Yi,B(1)−Yi,B(0)] > (<) 0,

it then follows that E[Yi(1, 1)− Yi(0, 0)] > (<) E[Yi(1, 0)− Yi(0, 0)].

I now apply this result to AFL to show that the effect of secrecy on power in AFL may be over-

estimated by the average treatment effects in AFL, which, given the interpretations outlined

in Section 3.3.2, also implies the degree to which treatment disempowered Responders and

empowered Nonresponders is underestimated. To see this, note that AFL shock both prefer-

ences and power by providing a voucher for concealable contraceptives and the opportunity

for secrecy (i.e. moral hazard) to the wife.51 Further suppose ∆Yi,A−B(1) = ∆Yi,A−B(0) (which

is mentioned by AFL in their Discussion section)52 and Pi,A(1, 1) = Pi,A(1, 0). Assuming the

voucher increased the attractiveness of the concealable contraceptives for the husband so that

E[Yi,B(1) − Yi,B(0)] > 0,53 from Lemma 2 it follows that the treatment effect in AFL may be

51Since the voucher is offered across treatments, it may seem that the shock to preferences is the same across
Individual and Couple treatments, i.e. Di = 1 always. However, this is only the case for the wife. For the
husband, Di = 0 in the Individual treatment and Di = 1 in the Couple treatment, which leads to the same result
as that presented above. This issue is explicitly acknowledged by AFL in their Discussion section as "informational
asymmetries within couples regarding the ease of accessing concealable contraception."

52Due to the asymmetric treatment with the voucher, this is unlikely to be true if one believes the voucher affects
husbands’ preferences because the wives’ preferences remain unaffected by treatment whilst the husbands do not.
Under this alternative assumption ∆Yi,A−B(1) −∆Yi,A−B(0) = −(Yi,B(1) − Yi,B(0)) so that Yi(1, 1) − Yi(0, 0) −
(Yi(1, 0) − Yi(0, 0)) = (Yi,B(1) − Yi,B(0))(1 − P (1, 0)), from which similar results follow if instead it is assumed
Yi,B(1)− Yi,B(0) > 0 for all i.

53Whilst it may be intuitive that E[Yi,B(1) − Yi,B(0)] > 0, conclusions with respect to the statistical significance
of βA will rely on the magnitude of E[Yi,B(1) − Yi,B(0)] and effect on the standard error of the estimates. For-
tunately, there is a companion paper to AFL, Ashraf, Field, and Leight (2013), that may be helpful in this regard.
Ashraf, Field, and Leight (2013) implement a similar treatment to AFL in an almost identical sample, however, the
household receives a voucher or does not (handed to the wife in the presence of the husband if treated). In Table
2 of their paper, Ashraf, Field, and Leight (2013) provide two estimates of the average treatment effect on reported
usage of injectables over the past two years (so not exactly matching the outcome in AFL, which is usage of in-
jectables due to redemption of the voucher) corresponding to different subsamples; 0.073 and 0.105. Now, if it is
assumed that the husband has complete control of the household decision, as AFL appear to imply ("[t]he Couple
treatment, by essentially giving husbands veto power over contraceptives provided throughout the study, approx-
imates the spousal consent rules governing many family planning services offered through public and private
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larger than the effect of secrecy alone (i.e., a shock to the proxy for power alone), which corre-

sponds to βA.

I close this section by suggesting an experimental design and statistics for falsifying the joint

conjecture that differences in preferences and power are unaffected by preference treatments.54

The statistics are given in Lemma 3 below.

Lemma 3. Suppose ∆Yi,A−B(1) = ∆Yi,A−B(0), and Pi,A(1, 1) = Pi,A(1, 0) and Pi,A(0, 1) =

Pi,A(0, 0), then E[Yi(0, 1)−Yi(0, 0)] = E[Yi,B(1)−Yi,B(0)] and E[Yi(1, 1)−Yi(1, 0)−Yi(0, 1)−
Yi(0, 0)] = 0

Proof: Given ∆Yi,A−B(1) = ∆Yi,A−B(0) and Pi,A(0, 1) = Pi,A(0, 0), it follows that:

Yi(0, 1)−Yi(0, 0) = Yi,B(1)−Yi,B(0)+∆Yi,A−B(1)Pi,A(0, 1)−∆Yi,A−B(0)Pi,A(0, 0) = Yi,B(1)−Yi,B(0)

from which E[Yi(0, 1)−Yi(0, 0)] = E[Yi,B(1)−Yi,B(0)] follows. Given, furthermore, Pi,A(1, 1) =

Pi,A(1, 0), then:

Yi(1, 1)− Yi(0, 0)− (Yi(1, 0)− Yi(0, 0)) = Yi(0, 1)− Yi(0, 0),

from which E[Yi(1, 1)− Yi(1, 0)− Yi(0, 1)− Yi(0, 0)] = 0 follows.

This result implies that the conjecture that power and differences in preferences are unaf-

fected by preference-related treatment can be tested in a 2x2 factorial experimental design

with shocks to power and preferences separately, or where only preferences are shocked.55

Furthermore, the result can be understood as follows. If power and differences in preferences

are unaffected by shocks to preferences (i.e. the power and relative effect are zero), then differ-

ences between the effect of shocking power and preferences and the effect of shocking power

must be, using the tug-of-war analogy, attributable only to the shift in the game of tug-of-war

(i.e the absolute effect on household preferences as measured by the difference in preference of

one of the agent). Given, however, the power and relative effects are zero, this absolute effect is

clinics in much of the developing world") since veto power over a binary decision implies the ability to determine
that decision, then the average treatment effects in Ashraf, Field, and Leight (2013) can be taken as approximations
of the average treatment effects of the voucher on husbands’ preferences, E[Yi,B(1) − Yi,B(0)]. See Appendix B.1
for results and robustness tests that are adjusted with respect to these estimates. When combined with the fact that
statistical significance with respect to claims about the sign of the effects should be assessed using a one-sided, not
two-sided, test, the results for Nonresponders generally become statistically significant at the 1% level under AFL’s
assumptions.

54This test may also be useful for testing an area for future research mentioned in Gazeaud, Khan, Mvukiyehe,
and Sterck (2023), who, in an experiment with a treatment with a similar preference-power structure as AFL, note
that one of the treatment effects they observe may be due to different impacts on husbands preferences, resulting
from how wives represent their privately received information about a cash grant, or the effect on the power
dynamic between the husband and wife.

55Interestingly, if power and differences in preferences are unaffected by preference-related treatment, then
Lemma 3 also implies that treatment need only be applied to either the agent of interest or the benchmark agent to
estimate the average effect on housholds.
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entirely captured by only shocking preferences. Thus, the effect of shocking both preferences

and power can be decomposed into the individual effects of shocking power and preferences

separately.

3.3.4 Structural estimation and measuring power for identification

The model presented for social choices in terms of power (i.e., Equation 3.3), has the appealing

properties of a structural interpretation and a simple functional form implying a linear random

coefficients model. Assuming one is interested in statistics related to agents’ preferences56 and

following the random coefficients literature, it may therefore seem desirable and feasible to

estimate the value, rather than form arguments about the sign, of the mean differences in the

most-preferred social choices of the agent of interest and benchmark agent. However, two

potential challenges present themselves in attempting to do so. First, the model may be a

correlated, linear random coefficients model (see Section 3.3.1). Second, given agents’ most-

preferred social choices are unobserved, power is also unobserved and, therefore, a measure-

ment of power is required that permits identification of mean difference in the most-preferred

social choices.

To address this problem, I suggest an approach that involves using a validation dataset to mea-

sure power such that the statistical properties for identification of the mean most-preferred so-

cial choices are satisfied.57 To do so, I adapt an approach from the literature that uses predictive

models as measurements for latent variables in validation datasets where the latent variables

become observable (see, for example, Knox, Lucas, and Cho, 2022; Yang, Adomavicius, Burtch,

and Ren, 2018). To show this, I begin with a set-up akin to that in the measurement error lit-

erature58 (see, for example, Schennach, 2022) where, rather than Equation 3.4, the relationship

between power and the proxy for power is given by:59

Pi,A = P̂i,A + εi

and P̂i,A is a model for power. Rather than constructing P̂i,A to most accurately measure Pi,A by

constructing P̂i,A as a predictive model for Pi,A, the parameters of the model P̂i,A are derived

56Given the structure of Equation 3.3, one may instead be interested in statistics related to agents’ power. The
methods in this section could also be applied to recover the expected value of agents’ power.

57For approaches to measurement error and the use of proxies without validation datasets, see Schennach (2022).
Note that I proceed with the approach outlined in this section as I believe it is relatively more plausible than the
approaches to measurement error and the use of proxies outlined in Schennach (2022). It does, however, require a
validation dataset, which is often difficult to obtain.

58Whilst power can be approximated or proxied, it cannot be measured per se without knowledge of most-
preferred social choices. Furthermore, it cannot be measured prior to the occurrence of social choices since the
solution to the systemt of equations from Section 3.3.1 depend on social choices (despite power appearing on the
right-hand side of the social choice equation and, therefore, appearing to cause or explain social choices).

59I use P̂i,A instead of P̃i,A to indicate that this proxy is not the same as that used in Sections 3.3.2 and 3.3.3.
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such that the OLS moment conditions necessary for identification in the model:

Yi = β0 + β1P̂i,A + ei

are satisfied, where β0 = E[Yi,B], β1 = E[Yi,A−Yi,B] and ei = Yi,B−β0+(Yi,A−Yi,B−β1)P̂i,A+

(Yi,A − Yi,B)εi. Specifically, the parameters of the model P̂i,A must satisfy:

E[ei] = 0, and

E[P̂i,Aei] = 0.60

Assuming the distribution of ei and P̂i,A are identical in and out of the validation dataset, the

model, P̂i,A, developed for measuring Pi,A can be used to identify E[Yi,B] and E[Yi,A − Yi,B]

outside the validation dataset.

To demonstrate the performance of this approach relative to existing approaches, I use the

AFL dataset sourced from Ashraf, Field, and Lee (2019). To do so, I infer wives and husbands

most-preferred voucher use choice and develop an approximation for power using only the

binary treatment indicator. I infer husbands and wives most-preferred voucher use by using

the Responder and Nonresponder split; for Responders, wives prefer contraceptive use, and

therefore voucher use, and husbands do not, and vice versa in the Nonresponder group. The

approximation for power is given by:

Pi,A = γ0 + γ1Zi + εi = P̂i,A + εi

where P̂i,A = γ0 + γ1Zi. To find γ0 and γ1 such that E[ei] = 0 and E[P̂i,A,tei] = 0, I solve for γ0
and γ1 that satisfy the zero conditional mean assumptions:61

E[ei|(1, Zi = 0)] = 0, and

E[ei|(1, Zi = 1)] = 0.

These conditional moment conditions imply:

γ0 =
E[Yi|(1, Zi = 0)]− E[Yi,B]

E[Yi,A − Yi,B]

γ1 =
E[Yi|(1, Zi = 1)]− E[Yi|(1, Zi = 0)]

E[Yi,A − Yi,B]

61Note that, despite the conditions resembling exogeneity conditions, these conditions are imposed, not as-
sumed, in the model fitted in the validation dataset much like moment conditions are imposed in the generalized
method of moments.



3.3. EMPIRICS: IMPLICATIONS AND USE WITH A BINARY TREATMENT VARIABLE 70

To test the effectiveness of this approach, I run 10,000 simulations in which I split the AFL

dataset into a validation set and a test set. In the validation set, I estimate γ0 and γ1 as:

γ̂0,ID =
1
N0

∑
Yi(0)− 1

N

∑
Yi,B

1
N

∑
(Yi,A − Yi,B)

γ̂1,ID =
1
N1

∑
Yi(1)− 1

N0

∑
Yi(0)

1
N

∑
(Yi,A − Yi,B)

where "γ̂" indicates a fitted parameter, ID indicates the approach for estimating γ’s is that

required for identification of the parameters of interest, N is the number of observations in

the validation dataset, N0 is the number the number of observations in the validation dataset

for which Zi = 0, Yi(0) are social choices for which Zi = 0, N1 is the number the number of

observations in the validation dataset for which Zi = 1 and Yi(1) are social choices for which

Zi = 1. I then use P̂i,A = γ̂0,ID + γ̂1,IDZi to approximate power in the test set. I measure

performance in the test set by the difference between the test set sample values of E[Yi,B] and

E[Yi,A − Yi,B], denoted Y B and Y A − Y B , respectively, and the constrained OLS estimates,

0 ≤ β̂0,ID ≤ 1 and −1 ≤ β̂1,ID ≤ 1, of the parameters in:62

Yi = β0,ID + β1,IDP̂i,A + ei,

respectively. I compare the performance of this approach to the following approaches. First is

the naïve approach of assuming P̂i,A,t = Zi
63 and interpreting the OLS estimates of β̂0,N and

β̂1,N of the parameters in:

Yi = β0,N + β1,N P̂i,A + ei,

as estimates of E[Yi,B] and E[Yi,A − Yi,B]. The second approach follows a similar approach to

Fong and Tyler (2021) by using OLS to fit a reduced-form, predictive model (the ‘prediction-

based approach) directly to:

Pi,A = γ0 + γ1Zi + εi

then using P̂i,A = γ̂0,OLS + γ̂1,OLSZi as the measure of power in the test set. I then apply

constrained OLS to estimate 0 ≤ β̂0,P ≤ 1 and −1 ≤ β̂1,P ≤ 1 in:

Yi = β0,P + β1,P P̂i,A + ei,

In the final approach, which may be consider akin to an ‘oracle’ in terms of measurement, I use

62If this approach is implemented, many parameter estimates are outside the known bounds on E[Yi,B ] and
E[Yi,A − Yi,B ]. The issue appears to be driven by simulations in which γ̂1 ≈ 0, which is, therefore, leading to
problems in estimation akin to those encountered with the use of weak instruments. Constrained OLS is used to
apply these bounds.

63Given the results of AFL appear to indicate that the majority of wives were empowered by treatment, P̂i,A = Zi

is the appropriate assumption since Pi,A is monotonically increasing in P̂i,A.
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the true values of Pi,A and apply OLS to estimate β̂0,O and β̂1,O in:

Yi = β0,O + β1,OPi,A + ei.

I use three different validation-test set splits. In the first, the test set is simply the validation set.

In the second, the validation set and test set are drawn from the AFL dataset with replacement

and are of size 50% of the AFL dataset. In the third, the validation set and test set are drawn

without replacement with size 50% of the AFL dataset, respectively.

The results of the simulations can be seen in Tables 3.1 and 3.2 below. As can be seen, the ap-

proximation approach performs well relative to the naïve and prediction-based approaches.

As expected, the approximation performs perfectly when the test set is the validation set,

whilst the naïve and prediction-based approaches do not. Notably, the oracle does not per-

form perfectly when the validation set is the test set, nor for any version of the test set. This

is driven by a small correlation between the random coefficients and power, which violates

the identification assumptions for OLS (see, for example, Heckman and Vytlacil, 1998). Fur-

thermore, when the test set is not the validation set, the mean of the differences are close to

0 for the approximation approach and oracle, and, as expected, non-zero for the naïve and

prediction-based approaches. However, whilst the RMSEs for the approximation approach

are still much better than the prediction-based approach, the RMSEs for the approximation

approach are only slightly better than the RMSEs for the naïve approach. This is largely driven

by the relatively high variances of β̂0,ID and β̂1,ID. The relatively high variances of β̂0,ID and

β̂1,ID are attributable to differences between the appropriate P̂i,A in the test and validation set

and is exacerbated by simulations in which γ̂1 ≈ 0, which is generating a problem akin to the

weak instruments problem.
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3.4 Conclusion, discussion and suggestions for future research

In this paper, I develop and apply a framework for modeling social choices as power-weighted

functions of agents’ most-preferred social choices. I show that such a framework, whilst bor-

derline simplistic, has intuitive micro-foundations, can be usefully (and consequentially) ap-

plied to the interpretation of results, may assist in the design of experiments and the derivation

of bounds on the results of imperfectly designed experiments, and can be applied structurally,

either given appropriate measurements of power or to develop such measurements. Nonethe-

less, the framework has some weaknesses, some of which I address below and others of which

I leave as areas for future research. First, however, I address the question; why this simple (al-

most simplistic) framework and not the many other existing frameworks (such as the collective

bargaining models referred to in AFL)?

To address this question, I compare the framework (the ‘Power weights’ framework) presented

in this paper to other common power-based frameworks. The comparison is summarized in

Table 3.3 below. The common power-based frameworks appear in the columns of Table 3.3

and the criteria against which the comparison is made appears along the rows of Table 3.3.

As can be seen, the power framework compares well with other frameworks across most, but

not all criteria. Essentially, the power weights framework presented in this paper has advan-

tages over other commonly used frameworks in relation to social choice power regressions

because social choices are expressed as linear functions of power with coefficients that are eas-

ily interpretable. Power indices, for example, typically do not permit the expression of the

social choice as a function of the power index. Approaches that apply Pareto weights (see,

for example, Chiappori and Mazzocco, 2017), whilst permitting expression of social choices

in terms of Pareto weights, may have solutions in which the social choice is non-linear in the

Pareto weights due to the functional form of agents’ utility functions. Even if social choices

are linear in power, approaches reliant on Pareto weights and Nash Bargaining weights (Kalai,

1977), whose solution for objects is in the same units as the transfers (if can also be seen as

social choices), have coefficients of Pareto or bargaining weights that are functions of utility

functions, cost functions, boundary conditions or threat points depending on the application.

This complicates interpretation relative to the power-based framework in this paper because

such constructs are, arguably, relatively more difficult to define, measure and discuss than the

most-preferred social choices of the agents. This is demonstrated in the literature that uses so-

cial choice power regressions where effects are explained in terms of agents preferences for the

social choice (i.e. most preferred social choices), not how happy agents are with the outcome

(i.e. utility functions), nor the limits (i.e. boundary conditions) or outside options (i.e., threat

points) of agents.
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Nonetheless, existing power-based frameworks may have advantages over the ‘Power weights’

framework in some applications, particularly with respect to one relative weaknesses that can

be seen from Table 3.3 and another which all frameworks appear to share. These are that

the framework only applies to unidimensional, non-random social choices (see Supposition 1)

and relies on a condition akin to Pareto efficiency (i.e., εi = 0 for all i, which is implied by

max(cj) ≥ c ≥ min(cj)). However, in realistic environments, such as those characterized by

incomplete information and trembling and where multiple social choices are bundled together,

such an assumption is unlikely to hold. Exploring the implications of this problem for the use

of the power-based framework presented in this paper is a useful area for future research.64

Other areas for future research include, but are not necessarily limited to, addressing the

uniqueness of power weights, reconciling differences in power weights across different so-

cial choices, developing better approximation methods for power, considering the application

of the framework beyond two agents, and the extension of results to observational studies

and the use of instrumental variables. Addressing the non-uniqueness of the power weights

will assist with implementing the method for more than two agents (particularly given most

social choices are likely determined by more than two agents, despite the simplicity of the

model if only two agents is assumed), may be resolved by combining multiple measures or

choices (which may also reconcile differences in power weights to some extent) to eliminate

some power weight solutions, or in combination with observations of the phenomena that im-

ply some agent has more power than others. Better approximation methods for power are

likely important for structural application of the method, particularly given the poor RSME

performance without constraints on the coefficients, and seem feasible given the simplicity of

the method applied in this paper. Finally, despite the paper being partially motivated by the

use of social choice power regressions in observational studies, I focused almost entirely on

experiments. Given the additional empirical challenges posed by observational studies and in

other applied settings, this is also an important area for future research.

64In particular, where multiple social choices are bundled together, a multidimensional power matrix or function
may appropriate.



Chapter 4

Firm, investor and manager objectives,
and firm behavior

Abstract

Over the last decade, there has been considerable research across economics, finance, manage-

ment and law investigating the relationship between firm behavior and either the objective

functions of firms, or the objective functions of investors and managers. We provide a criti-

cal review of this literature. In doing so, we provide a taxonomy of maximization problems

from the literature in order to improve the clarity of definitions. We also find that, despite

the progress in the literature on exploring the differences between the firm behaviors implied

by objective functions from the firm behaviors implied by (short-term) profit maximization,

the differences between other objective functions remain largely theoretically unexplored and

empirically untested. Therefore, despite the leaps forward taken in this literature over the last

decade, there appears to be considerable opportunity for future research in this area.

77
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4.1 Introduction

Over the last decade, the environmental and social (‘ES’), and economic impacts of firms

have been under considerable scrutiny. Private actors, regulators and academics alike have

investigated the competitive threats and scale benefits posed by industry concentration, cross-

ownership, mergers and acquisitions, and common ownership (Australian Federal Govern-

ment, 2021; Cavenaile, Celik, and Tian, 2021; FTC, 2018, 2023; Schmalz, 2018, 2021; United

States House of Representatives, 2020). Firms’ ES externalities, spillovers, and activities have

also been widely investigated, such as firms’ greenhouse gas emissions, provision of poten-

tially harmful products, workplace health and safety record, and corporate political activities

(see, for example, Azar, Duro, Kadach, and Ormazabal, 2021; Bertrand, Bombardini, Fisman,

Hackinen, and Trebbi, 2021; Bertrand, Bombardini, Fisman, Trebbi, and Yegen, 2023; Chen,

Dong, and Lin, 2020; Dyck, Lins, Roth, and Wagner, 2019). To explain and judge the observed

firm behavior and impacts, those involved often opine on the objective of the firm or the objec-

tives of agents with a plausibly influential degree of control of firm behavior; typically, those

who are shareholders or managers of the firm.

In this survey, we argue that, in aggregate, the theory and evidence presented in the recent

literature may only allow one to reject firms, investors or managers acting according to a

short-term profit maximization objective. To do so, we construct a taxonomy of maximiza-

tion problems based on theories of the firm and the objective functions of firms, shareholders

and managers. We then assess whether recent theoretical papers explore the differences be-

tween the firm behavior implied by different maximization problems and find that they only

explore the difference between their objective of interest and (short-term) profit maximization.

Preliminary results from an ongoing survey of the empirical literature confirm a similar result

with respect to empirical papers. We find that, despite the steps forward taken by the literature

over the past decade, the challenge of classifying firms, investors or managers as acting accord-

ing to some objective function or maximization problem remains largely an open problem (the

‘classification problem’).1

In addition to arguing that the classification problem remains unsolved, we make the following

contributions to the literature. First, we provide a taxonomy of maximization problems based

on various theories of the firm and the objectives of firms, investors and managers, which may

1We would like to emphasize the difference between answering the classification problem for firms, and orga-
nizational economics and organizational studies; it could be easily asked, if one is interested in explaining firm be-
havior, why not directly investigate and model the interactions between agents that lead to particular firm choices?
Why treat the firm as if it has an objective or solves a maximization problem? Whilst proceeding according to the
former question is no doubt an interesting and useful endeavor, solving the classification problem may be consid-
ered a useful exercise given the common practice of assuming a maximization problem for firms when modeling
firm behavior in some research areas, such as in the industrial organization literature. Furthermore, doing so may
be considered interesting, at least to some, given the challenge it poses and pragmatic given the difficulty of ob-
taining data on and modeling the interactions between the sometimes vast number of agents that leads to firm
choices.
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be useful to others in solving the classification problem. Second, relative to the existing litera-

ture on firm, investor and manager objectives, we discuss constrained maximization problems

rather than focusing only on objective functions. Whilst constrained maximization problems

are certainly nothing new, expanding the discussion beyond objective functions is important.

For example, doing so highlights potentially important features of some theories that appear to

often go unnoticed, such as Friedman (1962, 1970, 2002) suggesting ethical constraints in profit

maximization, and may lead to theoretical results that are interesting or empirically relevant.2

Finally, we believe, to the best of our knowledge, that we are the first to address the problem

of comparing such a broad set of types of maximization problems or objective functions.3 This

will be shown below, and can be seen, for example, in the recent survey articles of Schmalz

(2018, 2021), Gerardi, Lowry, and Schenone (2024), Gillan, Koch, and Starks (2021) and DesJar-

dine, Zhang, and Shi (2023) where papers generally consider two, and at most three, objective

functions.

The rest of the paper proceeds as follows. In Section 4.2, we provide a taxonomy of maxi-

mization problems for firms. In Section 4.3, we assess whether recent theory compares firm

behavior under different maximization problems. In Section 4.4, we conclude, discuss the lim-

itations of our results and suggest areas for future research.

2In Section 4.4, we demonstrate two such results related to the existence of non-profit maximizing firms and the
existence of a firm-level maximization problem.

3By types of maximization problems or objective functions, we mean maximization problems or objective func-
tions with unique incentive parameters in their objective functions or unique sets of constraints as opposed to
unique values for the incentive parameters or constraints.
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4.2 Taxonomy of maximization problems

In this section, we provide a brief taxonomy of maximization problems based on prominent

theories and objectives that have been considered as explaining the behavior or suggested for

guiding the behavior of firms, investors and managers across economics, finance, management

and law.4,5 The theories and objectives we cover are profit maximization, common ownership,

social responsibility and stakeholder theory, drawing on both normative and positive versions

of these theories.6 We approach the construction of the taxonomy as follows. First, we focus

on those maximization problems from theories that have both recently been widely discussed

in the academic literature and have a substantial underlying body of empirical literature.7 Sec-

ond, for each theory, we define different maximization problems as a unique combination of

an objective function and a set of constraints. We identify unique objective functions by iden-

tifying the set of payoffs that are explicitly given a non-zero discount factor in the objective

function. We identify unique sets of constraints based on the terms used to describe the con-

straints. Where a theory that is prominent in the literature is proposed without a complete

maximization problem, which includes an objective function and a set of constraints, we do

our best to propose a complete maximization problem based on the content of the theory. Fi-

nally, if a maximization problem or objective function is established through an instrumental

argument based on an appeal to an underlying maximization problem or objective function,

we categorize such maximization problems or objective functions based on the underlying

maximization problem or objective function.8

We begin with profit maximization. We provide two forms of profit maximization; short-

term profit maximization and constrained, long-term profit maximization. Each form differs in

4When the same theory appears to be defined differently across the literature, we refer to the original sources
and leading academics for those theories. This helps reduce the number of alternative definitions that must be
considered. For example, Miles (2017) finds 593 different definitions of stakeholder theory.

5We are concerned with explaining firm behavior using a maximization problem rather than explaining firm
structure or modeling firm behavior with firm structure. Thus, whilst we draw some maximization problems from
theories of the firm, we are not concerned with outlining entire theories of the firm, which often involve describing
or explaining the structure of the firm in addition to the behavior of the firm. For an insightful essay on theories of
the firm, see Gibbons (2005).

6By ‘positive theories’, we mean both those theories that are descriptive and those based on inferences from
theories of the firm and its external environment.

7We do not claim to cover all theories and objectives that have been proposed for the firms, investors and man-
agers, nor even those that have been prominent at some point in time. However, at various points in the footnotes
we reference other theories that we do not cover in-depth that may be of interest to the reader. We also provide
an outline of maximization problems for theories not covered in this section that we encountered during our re-
view in Appendix C.1, with a brief discussion of their relationship to the theories discussed in this section. These
maximization problems include financial wealth maximization (better known as shareholder wealth maximiza-
tion), long-term, broad, financial wealth common ownership, universal ownership, team production theory, and
corporate purpose.

8We do not, however, seek to outline the basis of these maximization problems in moral or ethical theories. For
examples of such exercises, see the list of moral theories suggested as a basis for stakeholder theory in Dmytriyev,
Freeman, and Hörisch (2021).
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terms of its objective function and constraints.9 Under short-term profit maximization (‘STP’),

only the profits generated in a relatively short amount of time, say one year, matter. Under

long-term profit maximization (‘LTP’), the entire future stream of profits10 is taken into ac-

count. Mathematically, the objective functions for firm i under each form of profit maximiza-

tion, denoted φSTP and φLTP ,11 can be represented as:

φSTP = π1,1

φLTP =
∑
t

δtπ1,t

where πj,t are the payoffs to stakeholder group12 j13 in period t, shareholders are assumed to

be the stakeholder group for which j = 1, π1,t represents profits in period t, δt is the discount

factor applied to profits in period t, and δ1 = 1.

We suggest the following constraints over firm actions for each form of profit maximization,

where the vector of actions for firm i is denoted ai := a ∈ RN and N is the number of distinct

actions in the set of actions.14 For short-term profit maximization, we suggest participation

constraints for each stakeholder group and production technology constraints. Participation

constraints for each stakeholder group are of two types. The first are unconditional participa-

tion constraints. Participation constraints are unconditional if they must be satisfied regard-

less of whether the firm’s choice of action requires the participation of a stakeholder group.

For profit maximization, we assume only shareholders have an unconditional participation

constraint. The second are conditional participation constraints. Conditional participation

constraints only require participation by stakeholders when the stakeholder is necessary for

the execution of the firm action at the desired level. That is, the participation constraint of the

stakeholder group only applies for a particular subset of firm actions.15 To denote these par-

9A related objective function, which we discuss further in Appendix C.1, is financial wealth maximization.
Financial wealth maximization, also known as shareholder wealth maximization, refers to the maximization of
’firm-value’. Firm-value, a common term in the finance literature, is defined as the present value of all of a firm’s
financial cash flows, not only profit to shareholders.

10To be clear, we are referring to the actual financial payoffs to shareholders, sometimes also referred to as free
cash flows to equity. Throughout the paper, our focus is on actual payoffs, which generally includes cash flows, as
opposed to, for example, accounting-based measures of some payoffs.

11Note that, throughout the paper, objective functions will be denoted φObj,i := φObj where Obj indexes the
type of objective function and i is dropped for brevity.

12We focus on groups because doing so appears to be convention of this literature. It may, however, sometimes
be more appropriate to focus on agents. We acknowledge that at times this use of notation may seem awkward,
particularly when we enumerate stakeholder groups for stakeholder theory. However, it seemed most natural to
begin the section.

13Whilst the index j may seem unnecessary at this point, in the constraints below there will be more than one
stakeholder group.

14For the remainder of the paper, we generally drop the subscript i for brevity.
15It may seem unclear why these constraints are necessary. First, it will allow us to highlight an important dif-

ference between maximization problems based on stakeholder theory and other maximization problems. Second,
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ticipation constraints, let π̃j represent the payoff used by stakeholder group j to assess their

participation,16 wj ≥ 0 represent the stakeholder group’s outside option and Aj,cp represent

the set of actions for which the participation of stakeholder group j is necessary. The uncon-

ditional participation constraint for shareholders is therefore given by π̃1 ≥ w1, where j = 1

for shareholders. The conditional participation constraints for the remaining stakeholders are

given by π̃j ≥ wj1{a ∈ Aj,cp} − ∞(1 − 1a∈Aj,cp) for all j ̸= 1, where the indicator function,

1{a ∈ Aj,cp}, determines whether a stakeholder group’s payoff must be greater than their

outside option, wj , or can take any value as their payoff need only be greater than −∞.17, 18

Production technology constraints, also known as the production possibility set, specify the

relationship between inputs into, or factors of, the production process, collectively denoted F ,

and firm actions. Let At(F ) denote the set of technologically possible actions that can be taken

given F .19

For constrained, long-term profit maximization, we suggest two further constraints; legal con-

straints and shared ethical constraints. Legal constraints are those constraints imposed by

governments on the actions of the firm. Shared ethical constraints are the constraints imposed

by shared ethical norms on firms’ actions. To denote these constraints, let Al denote the set

of legally permissible actions for actions a and Ae denote the set of actions for actions a con-

sistent with shared ethical norms. Thus, the legal and shared ethical constraints are given by

a ∈ Al and a ∈ Ae, respectively.20 Given these objectives and constraints, we suggest the

follow maximization problems for short-term profit maximization and constrained, long-term

such constraints are arguably positively accurate for some firm actions. See the takeover example and reference in
footnote 18.

16We allow the stakeholder payoffs used in participation constraints and stakeholder payoffs used in the objective
functions to be different. This simplifies the exposition by not requiring us to ensure the payoffs suggested for
stakeholders in the objective function are also used in the participation constraints. In actual problems, this may be
required.

17Technically, when a ∈ Aj,cp, ∞(1− 1a∈Aj,cp) = ∞× 0, which is undefined mathematically. For our purposes
in the conditional participation constraints, we define it as 0.

18As a simple example, consider takeover offers and take the approval, or disapproval, of a takeover offer as
the firm action a ∈ {0, 1} ⊂ R. In takeovers, directors and executive management often must be involved for
operational reasons, and, under profit maximization as presented below, the proposal often must be approved by
shareholders (it is also the case that this could be a legal requirement in some jurisdictions and so there may be some
overlap with legal constraints). The participation of other groups, such as employees, suppliers and customers, in
executing a is, however, not necessarily required under profit maximization or under the law in some jurisdictions
(satisfying such participation constraints could form part of the shared ethical constraints that, as we discuss further
below, Friedman (1970) does not elaborate upon, however, suppose this is not the case for the example). Therefore,
directors, executive management and shareholders must have their outside options satisfied, whilst other groups,
such as employees, suppliers and customers, would be stakeholder groups whose payoffs could be arbitrarily
below their outside option. For a real life example resembling this situation, see Bebchuk, Kastiel, and Toniolo
(2023) for an outline of the effects of Elon Musk’s takeover of Twitter on Twitter’s stakeholders.

19Often At(F ) is a singleton so that At(F ) is a (single valued) function, which assumes that for any given set of
inputs there is only one action the firm can take. However, we include the case where At(F ) may not be a singleton
for generality. Furthermore, conventionally, F usually includes Labour (’L’) or Capital (’K’). We, however, remain
intentionally vague about what specifically counts as a factor or production as it is not our focus.

20For brevity, we drop the subscript i on the sets of permissible actions, i.e. the A’s, in each constraint. The
constraints may or may not be firm-specific.
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profit maximization, respectively:

max
a

φSTP

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{a ∈ Aj,cp} −∞× (1− 1{a ∈ Aj,cp}) for all j ̸= 1,

a ∈ At(F ).

max
a

φLTP

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{a ∈ Aj,cp} −∞× (1− 1{a ∈ Aj,cp}) for all j ̸= 1,

a ∈ At(F ),

a ∈ Al,

a ∈ Ae.

We justify our representation of each form of profit maximization separately. First, we believe

that our representation of short-term profit maximization is an accurate representation of the

optimization problem from early, neoclassical, positive economic theory which argued that in

competitive markets firms must maximize profits in order to exist and included participation

constraints and production technology constraints of the kinds presented (for a recent exam-

ple, see Fleurbaey and Ponthière, 2023). We also believe the maximization problem for short-

term profit maximization is important to include for two further reasons. First, it adequately

captures the workhorse model that continues to be used extensively to generate many of the

positive theories of firm behavior in economics and finance. Second, it is, arguably, the form

of profit maximization that generates the firm behavior that is opposed by the proponents of

other theories.21

Second, we believe our representation of constrained, long-term profit maximization is an ac-

curate representation based on the normative argument of Friedman (1970) and various pos-

itive theories (see, for example, (Hart, 1979; Leland, 1974). The argument of Friedman (1970)

about the responsibility of managers to shareholders in corporations, whom Friedman (1970)

considered to be the owners of corporations, is summarized by the following quote; "[t]hat

responsibility is to conduct the business in accordance with their[, the owners’,] desires, which

generally will be to make as much money as possible while conforming to the basic rules of

the society, both those embodied in law and those embodied in ethical custom." Elsewhere,

21In stakeholder theory, see Dmytriyev, Freeman, and Hörisch (2021). In corporate social responsibility, see Smith
and Rönnegard (2016). In constrained, long-term profit maximization, often, however, under other names such as
enlightened shareholder theory, see, for example, Ho (2010), and in his example on serving local communities and
the usefulness of adopting the "cloak of social responsibility", see, perhaps surprisingly, Friedman (1970).
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Friedman (1970) uses an example in discussing what "may well be in the long run interest of

a corporation." Taken together (and ignoring the reference to shareholder desires, which, as

pointed out by Hart and Zingales (2017), may well be beyond profits), these quotes indicate

that firms should optimize some function of profits over time, subject to constraints derived

from the law and shared ethical norms.22 A theory of the firm and its external environment jus-

tifying the maximization of a discounted stream of future profits can also be found in Leland

(1974) and Hart (1979).

We acknowledge, however, two potential challenges to the maximization problems presented

above. First, it may be that other combinations of objectives and constraints are reasonable.

For example, it may be that for some agents the long-term profit maximization objective is

combined only with participation constraints. We do not oppose such combinations; we have

simply provided our best understanding of the prominent representations in the literature,

which we believe also captures the full set of objective functions and constraints attributed to

profit maximization.

Second, given its lack of emphasis or development,23 and given the profit-maximization-focused

shareholder primacy of Friedman (1970) is often implicitly represented as morally or ethically

limited,24 the inclusion of shared ethical constraints may seem somewhat surprising. It should

be noted, however, that, drawing on the first edition of his book, Capitalism and Freedom (Fried-

man, 1962), Friedman (1970) suggests that corporations "staying within the rules of the game"

includes engaging "in open and free competition without deception or fraud." Whilst not nec-

essarily suggesting anything beyond the law (as the quotation could be entirely covered by the

law), evidence supporting that ‘custom’ be interpreted in line with its conventional definition

as shared cultural norms can be found in Friedman’s use of the term in Capitalism and Free-
dom. Furthermore, Friedman (2002) elsewhere suggests that participants, which presumably

includes the shareholders of corporations, in a competitive market "obey the law of the land

and ... live according to his lights."25 Thus, it would seem that, at least according to Friedman’s

22A similar view can also be found in Hayek (1969).
23We speculate, but leave as an interesting area for future research, that this may be for two reasons. First, classic

liberals, or libertarians, such as Friedman, may be considered to have a relative higher tendency than others to leave
ethical questions to the individual (see footnote 26) and ethical customs to the polity. Therefore, they may not have
been as interested in developing such constraints themselves beyond their initial insistence on individual freedom,
civic process, and democratic process in a manner that adequately limits the concentration of power. Second,
historically, significant areas of economics can be quite heavily utilitarian or welfarist by utilizing (necessarily)
imperfect models that focus almost entirely on preferences over a restricted set of objects (profits, money, products,
etc) to justify greater government intervention and power. This seems to put a large part of economics, Friedman’s
own field, philosophically in opposition to his classic liberal position and the idea of ethical constraints. This is
because, under utilitarianism, what is ethical is simply that which maximizes utility. Therefore, some in economics
may have been less likely to develop Friedman’s idea of ethical constraints but may have been relatively more
comfortable adopting the objective of profit maximization.

24This representation is implied by the criticism of Friedman’s supposed assumption of the separability of
money-making and profit. See, for example, Freeman, Wicks, and Parmar (2004).

25The Merriam-Webster (2024) definition of living according to one’s lights is to live "according to one’s idea of
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own works, not only are shared ethical constraints not necessarily empty, there may be scope

to include personal ethical constraints and norms in the maximization problems presented

above.26

It should also be noted that, under profit maximization, we include those firm objectives that

may not be equivalent to profit maximization but are justified by reference to either profit

maximization or profit maximization and the external environment. This is because such the-

ories, being justified on the basis of profit maximization, are, therefore, reducible to profit

maximization (although the constraints may differ), which, for the purposes of characterizing

firm behavior, we believe should not be distinguished from profit maximization. The objec-

tives that are justified by reference to profit maximization include enlightened shareholder

value (Ho, 2010), strategic CSR (Carroll, 1999), and instrumental stakeholder theory ((Donald-

son and Preston, 1995)), and, depending on one’s interpretation, may include recent work on

"growing the pie" and corporate purpose by Edmans (2020). Objectives that may be justified

by reference to profit maximization and the external environment includes those that arise due

to the strategic use of delegation (see, for example, Aggarwal and Samwick, 1999; Fershtman

and Judd, 1987; Fumas, 1992; Sklivas, 1987) and repeated interactions that lead to collusive

firm behavior (Aghion and Bolton, 1987; Green and Porter, 1984).27

We now build on profit maximization in two ways. First, we outline two maximization prob-

lems for common ownership, which differ in their objective functions. In the first, which we

call short-term, intra-industry common ownership (‘STIICO’), weight is given only to a firm’s

competitors. In the second, which we call long term, broad common ownership (‘LTBCO’),

weight is given to every firm in which a shareholder has rights to profits (often referred to

as cash flow rights) and some power over the firm. The objective functions for intra-industry

common ownership and broad common ownership are therefore given by:

φSTIICO = φSTP +
∑

j ∈ INTRA

λjφSTP ,j

φLTBCO = φLTP +
∑

j ∈ INTRA

λjφLTP ,j +
∑

k ∈ V INTER

λkφLTP ,k +
∑

l ∈ HINTER

λlφLTP ,l

where INTRA is the set of firms in the same industry as the firm, V INTER is the set of firms

with vertical supply chain relationships with the firm,HINTER are horizontally related firms

what is right" , which clearly is intended to have ethical content.
26As further evidence, Friedman (2002) elsewhere suggests that "a major aim of the liberal is to leave the ethi-

cal problem for the individual to wrestle with." It should also be noted that Friedman’s argument applies to the
"desires" of principals of organizations, which, in corporations, are only "generally" profits and, therefore, not nec-
essarily exclusively restricted to profits.

27These objectives are not attributed to the firm, however, given they are the objectives by which managers make
firm decisions, they are the objectives that characterize firm behavior at a relatively more superficial level.
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(i.e., the set of firms not in INTRA or V INTER), and λ ≥ 0 are the profit weights assigned to

other firms (see, for example, Backus, Conlon, and Sinkinson, 2019).28

For common ownership, the only constraints we suggest are participation constraints and pro-

duction technology constraints. Thus, the maximization problem for each form of common

ownership is given by:

max
a

φSTIICO

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{a ∈ Aj,cp} −∞× (1− 1{a ∈ Aj,cp}) for all j ̸= 1

a ∈ At(F ).

max
a

φLTBCO

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{a ∈ Aj,cp} −∞× (1− 1{a ∈ Aj,cp}) for all j ̸= 1

a ∈ At(F ).

We justify these representations on two different bases.29 First, we justify a representation for

short-term, intra-industry common ownership based on its prominence in the theoretical and

empirical literatures, despite it not necessarily fully capturing a common owner’s equity port-

folio position. For example, in the early theoretical literature, both Rubinstein and Yaari (1983)

and Rotemberg (1984) use such an objective function, as does López and Vives (2019). The re-

cent empirical literature testing the implications of common ownership also seems to focus on

common ownership as characterized by short-term, intra-industry common ownership (see,

for example, the empirical literature in Schmalz, 2018, 2021).

Second, for long-term, broad common ownership, the objective function reflects the most re-

cent theoretical and empirical literature (see, for example Azar and Vives, 2021a) and, we be-

lieve, accurately represents the equity portfolio position of actual (potential) common owners,

such as institutional investors. There are a wide variety of institutional investors, each with

a variety of financial products that may impact the obligations of the institutional investor.

However, institutional investors tend to charge percentage fees of assets under management

and have diversified investment portfolios (see, for example, Lewellen and Lewellen, 2022),

which may create common ownership incentives for institutional investors since, mathemati-

28Profit weights account for both shareholders’ cash flow rights and power over firm decisions.
29We do not comment further on the application of constraints other than to say that, to the best of our knowl-

edge, they are not mentioned in the common ownership literature. Since common ownership builds on profit
maximization, we adopt the same constraints as profit maximization.
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cally, maximizing total fees is equivalent to maximizing portfolio-level returns.30 Furthermore,

some types of institutional investors with significantly large investment portfolios, such as de-

fined contribution pension funds, may have legal duties to their ultimate owners and benefi-

ciaries that only concern financial returns to the pension fund’s investment portfolio (see, for

example, Schanzenbach and Sitkoff, 2020) rather than any other interest of the ultimate owners

or beneficiaries.31

Finally, what could be considered as the firm-focused, rather than investor-focused, analogues

of common ownership are the cross ownership and horizontal M&A literatures (e.g., Reynolds

and Snapp, 1986; Salant, Switzer, and Reynolds, 1983), and the supply chain partial equity

ownership and vertical M&A literatures (e.g., Church, 2008; Riordan, 1991). The former set

of literatures could be seen as akin to intra-industry common ownership, whilst the latter are

akin to inter-industry common ownership of vertically related markets. Thus, one aspect of

common ownership that differentiates it from its corporative objectives analogues is the con-

cern for unrelated inter-industry firms and, as discussed further in Appendix C.1. the potential

concern for financial claims other than profit.

As a second extension of profit maximization, we consider two types of social responsibility;

corporate social responsibility (‘CSR’) and socially responsible investment (‘SRI’).32 Each in-

cludes giving weight to social issues, or ‘society’, however, only socially responsible investors

also give weight to profits. Thus, the objective functions for each can be written as:

φCSR =
∑
t

δtπ2,t

φSRI = φLTP + φCSR

where ‘society’ is assumed to be the stakeholder group for which j = 2 and π2,t is the payoff

to society at time t. We also propose the following three sets of constraints; participation con-

straints, legal constraints and social obligation constraints. The notation for participation and

30We acknowledge that this line of reasoning does not consider the costs to institutional investors of maximizing
portfolio-level returns, which may be non-negligible (see, for example, Bebchuk and Hirst, 2019), and is therefore
more akin to revenue maximization than, say, profit maximization at the institutional investor level (but not the
firm-level since such considerations would be incorporated into the Pareto weights constituting the firm-level
common ownership incentive parameters). Whilst there is literature on precisely measuring the financial benefits
to institutional investors of engaging firms in their investment portfolios (Lewellen and Lewellen, 2022), we are
not aware of literature precisely measuring the financial costs (nor are we aware of literature considering the extent
to which some costs are borne by directors and managers interested in shareholder preferences to, for example,
maintain their position or reputation).

31Such as the interests of ultimate owners and beneficiaries as consumers or workers of firms in the investment
portfolio, or as those who are impacted by or have preferences over externalities and spillovers from firm behavior
(contra Gordon, 1990).

32The relationship between stakeholder theory, to be outlined further below, and CSR implied by our maximiza-
tion problems may be surprising to some readers. See Dmytriyev, Freeman, and Hörisch (2021) for a discussion.
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legal constraints is as above, whilst the set of actions that satisfy social obligations is denoted

As. The maximization problems for each type of social responsibility are therefore given by:

max
a

φCSR

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{a ∈ Aj,cp} −∞× (1− 1{a ∈ Aj,cp}) for all j ̸= 1,

a ∈ At(F ) for all i.

a ∈ Al for all i,

a ∈ As for all i.

max
a

φSRI

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{a ∈ Aj,cp} −∞× (1− 1{a ∈ Aj,cp}) for all j ̸= 1,

a ∈ At(F ) for all i.

a ∈ Al for all i,

a ∈ As for all i.

We believe these to be accurate representations for the following reasons. First, the set of con-

straints is appropriate since social responsibility, regardless of its type, is generally considered

to involve actions that go "beyond the narrow economic, technical, and legal requirements of

the firm" (emphasis added) (Davis, 1973). Thus, economic constraints, in the form of partic-

ipation constraints, production technology constraints (i.e., technical constraints), and legal

constraints apply as a minimum, whilst the social obligation constraints impose obligations

"beyond the requirements of the law" (Davis, 1973).33

Second, the objective functions span the relevant possibilities with regards to social responsi-

bility. Some regard corporate social responsibility as focusing exclusively on satisfying social

obligations, solving social problems and producing social good rather than being concerned

with, for example, economic and financial goals (see, for example, Dmytriyev, Freeman, and

Hörisch, 2021). For others, it may be that CSR was not intended to supplant, but to supple-

ment, a business’ existing profit maximization objective (see, for example, Davis, 1973). Given

this disagreement, we provide both forms. We do, however, label the form that includes con-

sideration of profits and social good as SRI since it is quite clear in the SRI literature that social

good is considered in addition to financial returns (see, for example, Renneboog, Ter Horst,

33It may be that these constraints include unconditional participation constraints for some stakeholders, partic-
ularly ‘society’. However, we have not encountered a clear indication of such constraints in the literature. See
stakeholder theory below for evidence of the kinds of indication that may suggest the presence of unconditional
participation constraints.



4.2. TAXONOMY OF MAXIMIZATION PROBLEMS 89

and Zhang, 2008).

Finally, we propose two maximization problems for stakeholder theory (Freeman, 1984) based

on two different objective functions; the narrow stakeholder objective function and the wide

stakeholder objective function. The narrow and wide stakeholder objective functions differ in

the set of stakeholder group payoffs that are given a non-zero discount factor in the objective

function. For the narrow objective function, N , the set of stakeholder groups whose payoffs

are given a non-zero discount factor, denoted SN , includes consumers, employees, financial

capital providers (e.g., shareholders, bondholders), suppliers and local communities. For the

wide stakeholder objective function, the set of stakeholder groups whose payoffs are given

a non-zero discount factor, denoted SW , includes, in addition to those in the set for the nar-

row objective function, surrounding society, special interest groups, media, government and

a firm’s competitors. The objective function for each stakeholder objective function, where

k ∈ {N,W}, can therefore be written as:

φSk
=

∑
j∈Sk

δjπj (4.1)

We now suggest three sets of constraints for maximizing Equation 4.1; participation con-

straints, legal constraints, and purpose constraints. Participation constraints and legal con-

straints are as presented earlier. Purpose constraints place constraints on the actions of the firm

in accord with the company’s purpose, mission and values, and will be denoted Ap. Given the

above objectives and constraints, we suggest the maximization problem for the firm under

stakeholder theory may be conceived as:

max
a

φSk

s.t. π̃j ≥ wj for all j ∈ Sk,

π̃j ≥ wj1{a ∈ Aj,cp} −∞× (1− 1{a ∈ Aj,cp}) for all j /∈ Sk,

a ∈ At(F ) for all i.

a ∈ Al for all i,

a ∈ Ap for all i.

We believe the above objectives and constraints are an appropriate representation of the maxi-

mization problem suggested by stakeholder theory for the following reasons. First, for the ob-

jective functions, stakeholder theory focuses on creating value for all stakeholders, where ‘all

stakeholders’ can either be defined as "narrow" or "wide" (Dmytriyev, Freeman, and Hörisch,

2021). The "wide" set of stakeholders consists of "those who can affect or be affected by the re-

alization of an organization’s purpose", whilst the "narrow" consists of "those without whose
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support the organization would not exist." The proponents of stakeholder theory do not con-

cretely define the set of stakeholders in the "narrow" and "wide" groups, and have previously

suggested that they continue to hold the constituents of "all stakeholders" open (Freeman,

Phillips, and Sisodia, 2020). Thus, for the sake of concreteness, we take the arrangement in

Figure 3 of Dmytriyev, Freeman, and Hörisch (2021) as indicative of the constituents of the

"narrow" and "wide" groups; the stakeholders in the inner circle constitute the "narrow" group,

which is also a group often given as an example of stakeholders (see, for example, Dmytriyev,

Freeman, and Hörisch, 2021), and those in the inner and outer circle as the "wide" group. Fi-

nally, we note that the narrow stakeholder objective function is consistent with the "Total Value

Created" function proposed in Freeman, Phillips, and Sisodia (2020).

Second, the constraints. We consider the legal and purpose constraints first, then the participa-

tion constraints. For the legal and purpose constraints, it is important to note that stakeholder

theory often emphasizes going beyond the suggestion of Friedman (1970) that firms be run "to

increase its profits so long as it[, the firm,] stays within the rules of the game". Specifically,

stakeholder theory commits to a broader corporate responsibility of firms to their stakehold-

ers, and the firm’s purpose, mission and values, which, therefore, should be incorporated into

the maximization problem. Whilst it is possible that such commitments can lead to the relax-

ation of constraints, such as investing in novel solutions (Dmytriyev, Freeman, and Hörisch,

2021), we model these as placing constraints on the firm’s actions since in the first instance

such constraints must apply to the decision to attempt to relax constraints. Finally, we in-

clude participation constraints to incorporate the notion that "in stakeholder theory, one of the

core tasks for managers is generating mutual benefits for all stakeholders" (Dmytriyev, Free-

man, and Hörisch, 2021). We believe this notion is captured by the unconditional participation

constraints since the unconditional participation constraints indicate the creation of a mutual

benefit. We do, however, only apply unconditional constraints to only those stakeholders con-

sidered in the objective function.

Our proposed objective functions and constraints, however, may be not entirely consistent

with every proposed feature of stakeholder theory. Some important differences, and our opin-

ions on them, include the following. First, by proposing an objective function and maximiza-

tion problem, we implicitly allow for trade-offs between stakeholder group payoffs. In con-

trast, under stakeholder theory, it is often emphasized that managers "should... attempt to

avoid trade-offs among stakeholders" or focus on "generating mutual benefits... rather than

focusing on trade-offs" (Dmytriyev, Freeman, and Hörisch, 2021). Unfortunately, the term

"trade-off" remains undefined, and, based on our reading of the literature, may not be meant

in the sense it is usually defined within economics and finance. We therefore offer both our

translation of and response to our take on its intended meaning, and a response to its meaning

in economics and finance.



4.2. TAXONOMY OF MAXIMIZATION PROBLEMS 91

First, to translate to economics and finance, it may be that what is meant by "avoid a trade-off"

is "avoid stakeholder exit", which, as we will suggest, is simply a different framing of "creat-

ing mutual benefits" by satisfying unconditional participation constraints. The argument for

this translation is four-fold. First, it is consistent with the definition of the narrow stakeholder

group as being those without whom the firm would not survive or exist since, if stakehold-

ers entirely exit, the firm by definition would not exist. Furthermore, under the heading of

"[e]verything that we do serves stakeholders. We never trade-off the interests of one versus

the other continuously over time", Freeman, Harrison, and Wicks (2007) elaborate on the need

to focus on "the need in the external environment" in order to "survive and prosper" (emphasis

added). Second, when discussing trade-offs, it is common for the need to ensure stakeholder

participation to be mentioned without discussing how to resolve trade-offs in the sense meant

in economics and finance. For example, in Freeman, Harrison, and Wicks (2007) in the same

section just mentioned, Freeman, Harrison, and Wicks (2007) only appear to deal with trade-

offs to the extent that the firm’s "basic business proposition makes its stakeholders better off."

As another example, Freeman, Wicks, and Parmar (2004) state "[t]here are, of course, conflicts

among stakeholder interests but these conflicts must be resolved so that stakeholders do not exit
the deal - or worse - use the political process to appropriate value for themselves or regulate

the value created for others" (emphasis added). Third, across much of the stakeholder theory

literature, there is an emphasis on freedom and voluntarism (see, for example, Freeman, Har-

rison, and Wicks, 2007; Freeman, Wicks, and Parmar, 2004), which is in some sense captured

by participation constraints. Finally, the importance of relationships is emphasized heavily

in stakeholder theory (Dmytriyev, Freeman, and Hörisch, 2021) and it is obviously important

that participation constraints must be satisfied in order to sustain relationships. Thus, it would

seem that "avoiding a trade-off" may simply mean satisfying a stakeholder’s participation con-

straint, where "avoid stakeholder exit" and "create mutual benefit" are different framings of this

underlying message.

If, however, "trade-off" is meant as in economics and finance, we are skeptical of the possibility

of avoiding trade-offs and the desirability of not focusing on trade-offs for the following rea-

sons. First, ignoring the selection of commitments (i.e. constraints), there exist no trade-offs

if and only if there are unique actions (a) that satisfy the commitments (constraints). Other-

wise, there exists multiple a, which one must choose from, or, if there is no a that satisfies the

constraints, one presumably must decide to remove a constraint, both of which likely involve

a trade-off in realistic circumstances.34 Furthermore, since trade-offs are difficult to avoid and

generating mutual benefits is arguably satisfied by satisfying the participation constraint, it

would seem odd if managers did not focus on trade-offs, at least to a degree that is reasonable

34Even if trade-offs can be "resolved through innovative thinking" (Dmytriyev, Freeman, and Hörisch, 2021),
the decision to pursue innovative thinking to supposedly resolve a trade-off requires the use of resources (time,
cognition or otherwise) that could’ve been used otherwise.
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in context,35 given that, after the satisfaction of constraints, this is perhaps the only decision

that remains and is likely to be an important one to the success of the firm.36

Another important difference is that in the proposed objective functions, stakeholders poten-

tially receive different weightings depending on the discount factors.37 It is, however, un-

clear how these discount factors should be bounded. For example, Dmytriyev, Freeman, and

Hörisch (2021) suggest that "shareholders should not be prioritized over the interests of other

stakeholders" whilst, a matter of sentences later, also acknowledge the "facets of stakeholder

theory... highlighting the need to select or even prioritize specific stakeholders." Elsewhere, it

is also suggested that "stakeholders are equally important" (Freeman and Dmytriyev, 2017).

Thus, it seems that any discount factor greater than or equal to zero is allowed. Since discount

factors equal to zero may render the objective functions indistinguishable from others we have

already proposed, we assume that the discount factors are strictly greater than zero. That is,

δj > 0.

35Any cost (or benefit) of focusing on trade-offs can be incorporated into the maximization procedure and, there-
fore, done optimally.

36Dmytriyev, Freeman, and Hörisch (2021) may have implicitly acknowledged this by suggesting that "stake-
holder relationships should be based on the principles of fairness and reciprocity." Nonetheless, appropriately
managing trade-offs among stakeholders may be important to the success of the business (Bosse, Phillips, and
Harrison, 2009).

37An alternative, but usually mathematically equivalent, way to incorporate stakeholder payoffs into the objec-
tive function is to use weights. In many cases, the literature uses ’weights’ instead of ’discount factors’.
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4.3 Does the recent theoretical literature highlight the differences in

firm behavior implied by different maximization problems?

In this section, we report the results of examining recent theory papers to see if they explore

whether different firm behavior is implied by the maximization problems in Section 4.2. We

find that papers only explore differences to the extent that their objective of interest is different

to short-term profit maximization. We also (very) briefly discuss how the results for each paper

could be replicated by alternative objective functions.38 Before proceeding, however, we note

that, to the best of our knowledge, long-term profit maximization has not been the subject of

recent theorizing despite its importance in the literature on corporate objectives. We therefore

focus on common ownership, social responsibility and stakeholder theory.

4.3.1 Common ownership

In the recent resurgence in the common ownership literature, some of the most cited papers

containing theoretical models are López and Vives (2019), Azar and Vives (2021a), Backus,

Conlon, and Sinkinson (2021), Antón, Ederer, Giné, and Schmalz (2023) and Antón, Ederer,

Giné, and Schmalz (2024).39 In Tables 4.1 and 4.2 below, we list the objective functions used for

their theoretical models. As can be seen, all of these models build on profit maximization and,

furthermore, in their papers, the authors compare results under profit maximization to results

given the objective functions in Tables 4.1 and 4.2. After searching these papers, we found that

none discuss how alternative objective functions may generate firm behavior similar to that

generated by common ownership.

For concreteness, consider the following alternative explanations for some of the results in each

paper. Azar and Vives (2021a), for example, find that common ownership can lead to reduc-

tions in output in their one-sector model, whilst common ownership can lead to an increase or

decrease in output in their multi-sector model relative to profit maximization. If this pattern

of firm behavior were observed, it could arguably also be explained by stakeholder theory and

long-term profit maximization. This is because both can generate firm behavior that looks as

if weight is given to firms in other sectors, whilst, in the presence of negative externalities,

generating reductions in output in the one-sector case. In López and Vives (2019) and Antón,

Ederer, Giné, and Schmalz (2024), the existence of large, positive technological spillovers from

innovation and common ownership may lead to higher innovation than is the case with profit

38Whilst it may be the case in some of the models presented in this section that alternative objective functions
may have no "bite" in the sense that they would not generate different behavior from profit maximization, this
defense may be considered to highlight a limitation of the models used. This is because the inclusion of realistic
features, even if accounted for in a reduced-form manner and with examples including spillovers, externalities and
repeated interaction, may lead to alternative objective functions generating similar firm behavior to that found for
the objective function of interest.

39For recent reviews with further theoretical and empirical literature, see Gerardi, Lowry, and Schenone (2024)
and Schmalz (2018, 2021).
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maximization. Since social responsibility, stakeholder theory and long-term profit maximiza-

tion also encourage the consideration of spillovers, such behavior could also be rationalized by

a firm acting according to these objectives.40 Antón, Ederer, Giné, and Schmalz (2023) predict

that common owners may allow managers to enjoy the "quiet life" by placing less emphasis

on cost-reducing productivity improvements (as an alternative to explicitly increasing prices)

and, thus, reduce the performance sensitivity of managers’ remuneration. Since such costs are

often the income of other stakeholders, it is plausible that reduced cost sensitivity might also be

generated by stakeholder theory and long-term profit maximization. Finally, Backus, Conlon,

and Sinkinson (2021) predict the possibility of tunneling in widely-held firms. Given social

responsibility focuses on doing social good and stakeholder theory does not appear to place

upper bounds on the discount factors in its objective function, tunneling can also be generated

by these objectives.41

4.3.2 Social responsibility

Recent theoretical papers focusing on social responsibility include Hart and Zingales (2017),

Morgan and Tumlinson (2019), Broccardo, Hart, and Zingales (2022), Edmans, Levit, and

Schneemeier (2023), and Oehmke and Opp (2024). In Tables 4.3 and 4.4 below, we list the

objective functions used for their theoretical models. In contrast to Section 4.3.1, these objec-

tive functions are for shareholders (or investors) rather than the firm.42 Similar to those papers

presented in Section 4.3.1, all of these models build on profit maximization and the authors

compare results under profit maximization to results under the objective functions in Tables

4.3 and 4.4. We also found no discussion of how results for alternative objective functions may

differ to those results given for social responsibility. Given that all of these models include an

externality or spillover, the results for firm behavior could also be explained by stakeholder

theory, long-term profit maximization and common ownership. This is because each either re-

sults in consideration of externalities and spillovers, or can induce firm behavior that mimics

the firm behavior implied in these models.

40In López and Vives (2019) and Antón, Ederer, Giné, and Schmalz (2024), it is also the case that small, positive
technological spillovers and common ownership may lead to lower innovation than is the case with profit maxi-
mization. This is because output and innovation are modeled as complements, and, therefore, if the incentive to
reduce output effectively outweighs the incentive to increase investment, then output and innovation may also fall
in equilibrium. Thus, similar to Azar and Vives (2021a), this result could also be replicated by the presence of a
sufficiently strong negative externality that is taken into account by socially responsible investors, long-term profit
maximizers, or some form of stakeholder theory.

41Similar to Backus, Conlon, and Sinkinson (2021), we are simply pointing out that such behavior is possible
whilst we are also skeptical of its possibility.

42In the models in these papers, the interaction between shareholders, or investors, and management, or an
entrepreneur, is modeled. Thus, no firm objective is explicitly stated. If the mechanisms modeled in these papers
result in Pareto efficient choices, it may be the case that the firm objective could be represented as a weighted
function of shareholder, or investor, and manager, or entrepreneur, objectives in a similar manner to the common
ownership literature. Since our focus, however, is on social responsibility, we have provided the objectives for the
agents who were presented as socially responsible.
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4.3.3 Stakeholder theory

Recent theoretical papers on stakeholder theory include Magill, Quinzii, and Rochet (2015)

and Fleurbaey and Ponthière (2023). In Table 4.5 below, we list the objective functions used

for their theoretical models. Similar to the recent theoretical models in the common ownership

and social responsibility literatures, all of these models build on profit maximization and the

authors compare results under profit maximization to results given the objective functions in

Table 4.5. We also found no discussion of how results for alternative objective functions may

differ to those results given for stakeholder theory. In Magill, Quinzii, and Rochet (2015), for

example,43 the internalization of externalities by profit maximizing firms could be achieved

through repeated interactions with other stakeholders, which implies long-term profit maxi-

mization could replicate the results. Depending on the nature of the externality, the same could

be said of social responsibility.

43We do not discuss Fleurbaey and Ponthière (2023) since their results do not focus on firm behavior other than
the entry decision. For a result related to their ‘Profit Selection Theorem’, which is a result related to free-entry
equilibria, see Appendix C.2.
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4.4 Conclusion, discussion and suggestions for future research

In this paper, we have outlined maximization problems for firms based on prominent theo-

ries of the firm or prominent theories of firm, investor or manager objectives. In doing so, we

hope to have clarified the differences between various theories and, in contrast to the current

literature which focuses almost entirely on objective functions, highlighted the importance of

the constraints proposed for each theory. We also survey the recent theoretical literature to

determine whether papers explore the different firm behaviors implied by the different max-

imization problems and find that the theoretical literature does not explore such differences.

We therefore close this section by first addressing two potential concerns with our result, high-

lighting important limitations, then suggesting areas for future research.

The first concern relates to the market selection hypothesis (for a useful summary of the market
selection hypothesis, see Blume and Easley, 2002), which is a theoretical argument against the

existence of non-profit maximizing firms in the long-run due to dynamic market forces; af-

ter all, if non-profit maximizing firms are unlikely to exist due to the nature of the economic

environment, why study them? Here we briefly address two important components of this ar-

gument as identified by Blume and Easley (2002).44 The first component is that capital markets

will select only profit maximizing firms (through, for example, the market for corporate con-

trol). Leaving aside possible features of market regulation and corporate governance that may

protect non-profit maximizing firms from takeover or promote their financing, and assuming

capital providers are purely (single-firm-)profit-motivated, the conventional argument for this

result is that capital providers will either fund only profit maximizing firms because profit

maximizing firms make more profit, or takeover non-profit maximizers because by doing so

such firms will make more profit. However, even if firms are identical other than their objec-

tive functions, it is not necessarily the case that profit maximizing firms make more profit than

non-profit maximizing firms when competing as per conventional models of markets (Fersht-

man and Judd, 1987; Lambertini and Tampieri, 2015; Rotemberg, 1984).45 Thus, all else equal,

even (single-firm-)profit maximizing capitalists may prefer non-profit maximizing firms.

The second component is that competitive product markets will also either select for profit

maximizers or force non-profit maximizers to become profit maximizers. In dynamic mod-

els, these arguments tend to rely on product market competition ‘selecting’ the firms that are

more profitable than other firms (see, for example, Blume and Easley, 2002). However, as just

discussed, profit maximizers are not necessarily more profitable than non-profit maximizers.

44We do not address whether conventional market equilibria adequately describe the postulated long-run dy-
namic processes.

45There may be other features of interactions between firms and agents that influence the (implied) objective
function of a firm. For example, the incompleteness of contracts (see, for example, Grossman and Hart, 1986) may
affect the distribution of surplus among agents through the choices made by firms and, therefore, the firm objective
function implied by the choices of the firm.
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In static models, not only is a similar argument made to that in dynamic models (which can

therefore be questioned on a similar basis), but it has also been argued that some types of non-

profit maximizers, specifically "responsible" firms, will be forced to "adopt the profit objective"

(Fleurbaey and Ponthière, 2023). However, whilst it may be the case that responsible firms

may be evicted from the market and in competitive product markets, we show in Appendix

C.2 that non-profit maximizers are not necessarily forced out of the market.46 Therefore, some

non-profit maximizers may not be forced to "adopt the profit objective", indicating that com-

petitive product markets may not always select for profit maximizers.

The second concern is that the classification problem is resolved in the empirical literature

rather than the theoretical literature. To address this concern, and with a view to integrating

the results into the body of this paper in the future, we are also in the process of surveying the

empirical literature. The results to date can be found in Appendix C.3. We have two main pre-

liminary findings. First, the empirical literature, like the theoretical literature, does not address

the potential for their results to be explained by objective functions other than their objective

function of interest or profit maximization. Second, assuming the papers surveyed have ad-

equately addressed important identification issues, for the set of empirical results surveyed,

there does not appear to be an objective function that explains all of the results. The results

from the empirical literature do, however, appear to rule out short-term profit maximization

as the firm’s objective function.47

Our results are subject to some important limitations. First, we have necessarily focused on

only a subset of the theoretical literature. To partially address this problem, in Appendix C.1

we provide further maximization problems, however, this extended taxonomy still remains

only a subset. Similarly, we have focused on recent theoretical literature in assessing whether

firm behavior is compared across different maximization problems. Whilst it is possible that

there is literature we have not included that is not subject to this critique, it may be considered

unlikely given the same result appears to arise in the empirical literature. Third, our alterna-

tive explanations for the theoretical results in Section 4.3 are very brief and therefore may lack

the rigor of results derived from adequately formulated models. However, given the main

point of Section 4.3 is that the papers therein do not consider alternative explanations for their

results, the alternative explanations we present should be seen as problematizing the results

presented rather than offering a rigorous alternative explanation. Fourth, we have tended to

treat the firm as acting according to one type of maximization problem or objective function.

46This is essentially another instance of the classification problem and demonstrates an environment in which
firm behavior may not be characterized by a unique maximization problem or objective function.

47This conclusion was reached by treating each study as a round in a process of elimination of maximization
problems for firms or investors. Specifically, we generally, but not always, observed that short-term profit maxi-
mization was the null hypothesis that was rejected. However, we generally did not observe the rejection of other
maximization problems. We also generally observed that the rejection of short-term profit maximization could be
explained by maximization problems other than the maximization problem presented as an alternative to short-
term profit maximization.
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However, given a firm’s behavior results from many interactions of many agents with possibly

heterogeneous maximization problems, it may be the case that a firm’s behavior is most accu-

rately characterized by some mixture of maximization problems, which is an issue we address

further below.48 Finally, our survey has largely neglected the role of risk in agents’ objective

functions. Whilst risk preferences featured in the early theoretical work in economics on firms’

objective functions (see, for example, Grossman and Stiglitz, 1977; Grossman and Hart, 1979;

Leland, 1974) and risk may be used to justify the adoption of some objective functions, risk

preferences do not appear to be a prominent feature of more recent theories of the firm or firm,

investor and manager objective functions.

Given these results and limitations, we suggest the following three areas for future research.

First, if the classification problem is to be solved, empirically feasible theoretical results will

need to be developed that isolate unique measures of firm behavior implied by various max-

imization problems. Furthermore, these results will need to be integrated into coherent argu-

ments. Relative to some of the existing theoretical literature, this may require the development

of models of the firm and its external environment that are minimally complex but sufficiently

realistic for this task by including, for example, strategic interaction, externalities, spillovers,

repeated interaction and risk preferences in a manner in which all relevant stakeholders’ pay-

offs are affected. An initial, but somewhat ‘reduced-form’, attempt at doing so can be found

in our paper Annabel, Asher, and Ghosh (2022) where we compare the sign of firm behav-

ior across comparisons to short-term profit maximization.49 Relative to some of the existing

empirical literature, the arguments constructed in empirical papers should be valid by, for

example, applying a process of elimination (or falsification, rather than verification) to estab-

lish truth claims about whether firms, investors, or managers follow particular maximization

problems.50

48We are by no means the first to make this point. An early example is Jensen and Meckling (1976), who suggest
"[v]iewing the firm as the nexus of a set of contracting relationships among individuals also serves to make it clear
that the personalization of the firm implied by asking questions such as ‘what should be the objective function of
the firm’, or ‘does the firm have a social responsibility’ is seriously misleading. The firm is not an individual. It is a
legal fiction which serves as a focus for a complex process in which the conflicting objectives of individuals (some
of whom may ‘represent’ other organizations) are brought into equilibrium within a framework of contractual
relations." (emphasis not added)

49This approach was used because we believe the unit of analysis (i.e., differences in preferences) is, relative
to the conventional incentive parameter approach, more closely aligned with the ’power-based approaches’ in
Appendix C.3.1.1. Given the empirical methodologies outlined Appendix C.3, we do not believe there is a need to
develop new theorical approaches beyond what is mentioned in the remaining paragraphs. Rather, unique sets of
predictions or hypotheses using current theoretical approaches may be sufficient.

50One might argue that certain problems, such as the one that is the focus of this paper, are ‘empirical prob-
lems’. We, however, doubt that this is the case for the following reasons. First, many empirical results rely on i)
identification assumptions about ‘unobservables’, which are unverifiable by definition of the term ‘unobservable’
and therefore may require a theoretical justification, and ii) interpretation and characterization, rather than mere
description, of results, which therefore requires a theoretical model with which to interpret and characterize the
results. Second, much of the quantitative empirical work in this field involves constructing arguments, which also
have a theory of valid construction.
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Second, the application of the weighted objective (or utility) function approach to combining

agents’ preferences into a firm objective function in theoretical and empirical models may need

to be reconsidered due to the presence of heterogeneous constraints in agents’ maximization

problems. Specifically, it seems that the use of Pareto weights, which, for example, is prevalent

in the common ownership literature, to aggregate agents’ objective functions into a firm ob-

jective function may not always be feasible. This is because there may not exist a constrained

maximization problem, where constraints are drawn only from the constraints of the maxi-

mization problems of the agents involved, with Pareto weights that can rationalize the firm

choice and agents’ objective functions. To see how, consider the following simple example.

Suppose there are two agents in a firm; agent 1 and agent 2. Both agents are profit maximiz-

ers, but only agent 1’s maximization problem involves satisfying legal constraints (there is not

perfect enforceability of the law).51 Suppose the firm must decide on an action, a, agent 1

and agent 2 have equal control of the firm, the action under consideration is illegal, the uncon-

strained profit maximizing level of the illegal action, a∗, is greater than zero, i.e. a∗ > 0, and, for

simplicity, both agents’ participation constraints are satisfied for any choice of a. Since agent

1 and agent 2 have equal control of the firm, the firm’s choice is a∗/2. There are two possibili-

ties for the firm maximization problem with Pareto weights; one without legal constraints and

one with legal constraints. Without legal constraints, there does not exist Pareto weights that

rationalize a∗/2 since, without legal constraints, both agents prefer a∗. With legal constraints,

the observed action, a∗/2, is not in the feasible set of the proposed constrained maximization

problem for the firm, which includes a = 0 only since the action is illegal. Therefore, there may

not exist a constrained maximization problem for the firm based on Pareto weighting agents’

objective functions that can rationalize the firm’s choice and the objective functions of agents.52

Finally, given this theoretical problem and the preliminary results of our empirical survey, we

suggest further development of theoretical tools and methods (such as maximization prob-

lems) for succinctly characterizing, explaining and predicting firm behavior as if the firm is

unitary. Whilst the mixed results in the empirical literature may be attributable to various

factors that do not necessarily falsify the application of some of the maximization problems

or objective functions presented in Section 4.2,53 it may also be that none of the maximization

problems or objective functions presented in Section 4.2 explain all of the results as indicated

by our preliminary findings from the ongoing empirical survey. Combining this problem with

51Here we are treating the legal constraints as representing agent 1’s lexicographic preference for following the
law over profits.

52This simple example can be extended to more than two agents if each agent has non-zero control and at least
one agent is law-abiding. Furthermore, it does not necessarily require that the set of law-abiding actions is a
singleton. For example, the legal requirements may instead specify that a < a, where 0 < a < a∗ and profit is
strictly concave in a. In the two agent case, the firm choice will be a+a∗

2
, which, for similar reasons given in the

paragraph of this footnote, cannot be rationalized by a maximization problem using weighted objective functions
and only the constraints of the two agents.

53For example, there may be identification issues or publication biases that we have not addresses that could
explain the mixed results we observe.



4.4. CONCLUSION, DISCUSSION AND SUGGESTIONS FOR FUTURE RESEARCH 105

the problem observed in the previous paragraph and assuming that a generalized approach

is desired,54 it may even be that an alternative decision problem to maximization problems,

where firms are still treated as if they are unitary, leads to improved characterizations, expla-

nations and predictions for firm behavior.

54By generalized approach, we mean the use of a single model or theory for a firm or investor. There may, how-
ever, be alternatives that others find suitable for their theoretical or empirical application. For example, multiple
models could be formulated and Bayesian model averaging used. Another alternative may be to reduce the ap-
plication of some maximization problems or objective functions to particular aspects or domains of firm behavior.
Such an approach might then resemble state-dependent utility functions.



Chapter 5

Conclusion and Discussion

In this thesis, I develop improved arguments and methods for interpreting and characteriz-

ing the effect of institutional investors on firm behavior, which has important implications for

the practice and regulation of active ownership (or, using the recently more popular termi-

nology, stewardship1) by institutional investors. To develop these improved arguments and

methods, I identify and contribute to addressing two important problems in the literature.

The first problem, which is identified in Chapter 4, is that many plausible and important alter-

native characterizations for both theoretical and empirical results remain unexplored because

most papers tend consider only two possible objective functions when characterizing the ef-

fect of institutional investors on firm behavior; profit maximization and some other objective

function. To contribute to addressing this problem, in Chapter 4 I provide a taxonomy of max-

imization problems, which could be of use to other researchers in solving the "classification

problem". This taxonomy may also be of use to practitioners in developing an understanding

of the meaning and likely impact on firm behavior (and, therefore, by extension, the impact

on the value of their investment portfolio) of particular claims about and actions derived from

their approach to active ownership, and regulators in understanding and developing appropri-

ate regulatory policy for the promises made in relation to and impact of institutional investors’

active ownership. In Chapter 2, I also provide a novel set of theoretical results for uniquely

characterizing the effect of institutional investors on firm behaviors when firms emit green-

house gas emissions, which serves as a useful and salient example for academics, practitioners

and regulators of how the taxonomy can be used for the purposes above.

The second problem is that, for the "social choice power regressions" often used to analyze

the effect of institutional investors on firm behavior (see Appendix C.3.1.1 in Chapter 4), there

has not been, to the best of my knowledge, any research on the micro-foundations, proper

interpretation and structural estimation of "social choice power regressions." To contribute to

1See, for example, the United Nations Principles for Responsible Investment (2025)
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addressing this problem, in Chapter 3 I develop a "power-based framework" for analyzing the

effect of an agent, or group of agents (such as institutional investors), on social choices (such

as firm choices). Where the proxy for power is a binary treatment variable, I then demonstrate

through an application to Ashraf, Field, and Lee (2014) the usefulness of this framework for

interpreting the estimated effects, developing bounds on effects, and developing measures of

“power” for use in structural estimation. Whilst not directly applied to institutional investors

in Chapter 3, it can be, as will be outlined below. Thus, the "power-based framework" with a

binary variable may be a useful, quantitative, empirical tool for practitioners and regulators

for inferring the most-preferred firm choices of institutional investors from measures of the

influence, or "power", of institutional investors over firms.

These contributions, however, are subject to limitations, many of which I address in the chap-

ters detailing each contribution. Therefore, in this chapter, I discuss the limitations of these

contributions only with respect to the two problems they are intended address and suggest

areas for future research related to these problems. First, whilst serving as a potentially im-

portant result indicating that it is possible to solve the theoretical aspect of the "classification

problem", the theoretical results for characterizing the effect of institutional investors on firm

behaviors provided for the first problem are based on models that likely require enrichment to

provide a better approximation of reality. Whilst I do believe that the results would generalize

if aspects of the models were generalized (for further discussion, see Section 2.4), there are

likely some firm choices and behaviors that are not modeled which would enrich the results.

For example, there is a large literature on the effects of externalities and positive spillovers

from technological and product innovation on firms’ quantity and price choices (see, for ex-

ample, the literature review section of López and Vives, 2019). Thus, since firms’ quantity and

price choices are affected, the results presented in Chapter 2 may also be affected by external-

ities and positive spillovers from technological and product innovation. Furthermore, given

strategic interaction is important to the firm behavior implied by some maximization prob-

lems, such as common ownership but also stakeholder-oriented shareholders as discussed in

Section 2.3.4.4, the assumed maximization problems and objective functions for competitor

firms may have important implications for the results. Thus, given the challenge and the po-

tential importance of these results to academics, practitioners and regulators as outlined above,

enriching the models used in Chapter 2 to provide better approximations of reality may be an

interesting and useful area for future research.

Second, whilst the contributions in Chapter 3 provide a solid foundation for further work in

analyzing the effects of institutional investors on firm behavior, the contributions from Chap-

ter 3 are not directly applied to doing so. However, if one were to do so, two important as-

pects of Chapter 3 are directly transferable to existing approaches; the use of only two agents,

which are the agent of interest and benchmark agent, and the use of binary variables. First,

the agent of interest may be taken to be institutional investors, typically as a group follow-
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ing the literature, and, based on previous approaches in the literature, the benchmark agent

may be managers (and directors) or a short-term profit maximizer. Managers, collectively, as

the benchmark agent is the precedent in much of the research in corporate governance, par-

ticularly under agency theory, since managers tend to make many important firm decisions.2

However, as discussed in footnote 67 of Chapter 2, it also appears that a (short-term) profit

maximizing firm is sometimes assumed to be the benchmark agent. Nonetheless, since the

benchmark agent can be a hypothetical agent (see footnote 29 in Chapter 3), the "power-based

framework" can accommodate either assumption. In each case, however, it remains important

for the application of the results in Section 3.3.2 of Chapter 3 that the requisite assumptions

be validated, which may depend on the assumed benchmark agent. Second, in the literature

investigating the effects of institutional investors on firm behavior, binary variables are often

used either as proxies for the power of institutional investors or as instrumental variables for

the proxies for the power of institutional investors. To the extent that these binary variables

can be viewed as binary treatment variables and that any effect such binary variables may also

have on institutional investors’ most-preferred firm choices can be addressed using similar

approaches to Section 3.3.3, the results of Chapter 3 are directly transferable to existing ap-

proaches. Nonetheless, as discussed in Section 3.4, extending the application of the framework

beyond binary treatment variables may be a useful area for future research, with important im-

plications for practitioners and regulators. In particular, to the extent that the above, relatively

inexpensive approach cannot feasibly be implemented (which strictly includes validating the

assumptions) and further developments on the approach or similarly inexpensive alternative

approaches3 are not made, practitioners and regulators may need to rely on relatively more

expensive, qualitative approaches to recover information about and characterize institutional

investors’ effects on firm behavior.

Finally, whilst I contribute to addressing these two separate problems, at least one important

question remains: explicitly, how can these two contributions be used to solve the overall

problem of interpreting and characterizing the the effect of institutional investors on firm be-

havior? Given the above discussion, and the areas for future research notwithstanding, these

two results can be used to interpret and characterize the the effect of institutional investors on

firm behavior as follows. First, assume the benchmark agent is a short-term profit maximizer.

Second, find a binary variable that plausibly affects institutional investor power that can be

considered a binary treatment variable and satisfies the requisite assumptions of the results in

Section 3.3.2. Third, apply social choice power regressions in the samples corresponding to

the industry conditions identified in Chapter 2, which are summarized in Figure 2.2. Fourth,

given the sign of the effect of the binary variable in the social choice power regressions, use

the results in Section 3.3.2 and, if necessary and feasible given the characteristics of the bi-

2Treating managers as a single agent is akin to treating institutional investors as a single agent.
3See Appendix C.3 for alternative approaches and my tentative conclusions about their feasibility.
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nary variable, Section 3.3.3 to infer the sign of the difference in most-preferred firm choices

between institutional investors and the hypothetical short-term profit maximizer. Finally, use

the signs of these differences and the results in Chapter 2, which are summarized in Figure 2.2,

to characterize institutional investors by one of the objective functions analyzed therein.



Appendix A

Appendices for Chapter 2

A.1 Model set-up

A.1.1 Profits of Sector Y and wages

The profits of a firm in Sector Y is given by:

πY = pY y − wLy. (A.1)

Since y is the numeraire, pY = 1. Since competition in Sector Y is perfect, πY = 0. Noting the

production function for firms in Sector Y is Y = Ly so that the marginal cost of labor per unit

of of production of Y , ∂LY
∂Y , is ∂LY

∂Y = 1, it follows that:

πY = pY y − wLy = y − wy = 0, (A.2)

which implies the wage rate, w, is w = 1.

A.1.2 Long-term profit expressions for Sector Q and Sectors Rn

The long-term profit for firm i in Sector Q is given by:

π̃Q,i = pQqi − wLQ − tei − δγfE. (A.3)

Now since w = 1 and noting that the marginal cost of of labor per unit of production, ∂LQ

∂Q , is
∂LQ

∂Q = c, the profit function can be written as:

π̃Q,i = pQqi − cqi − tei − δγfE. (A.4)

A similar line of reasoning can be followed to derive the profit function of firms in Sectors Rn.

110
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A.1.3 Demand functions

representative consumer aims to maximise its utility:

Uj(Qj , Rn,j , yj) = yj − δγcwE + aQj −
Q2

j

2
+
∑
n

aRn,j −
R2

n,j

2
(A.5)

subject to the constraintwLj ≥ yj+pQQj+
∑

n pRnRn,j . The Langrangian, L, of the constrained

maximisation problem is given by:

L = Uj(Qj , Rn,j , yj) + φ(wLj − yj − pQQj −
∑
n

pRnRn,j). (A.6)

Taking the first order condition with respect to φ gives the binding budget constraint:

∂L
∂φ

= wLj − yj − pQQj −
∑
n

pRnRn,j = 0 =⇒ wLj = yj + pQQj +
∑
n

pRnRn,j . (A.7)

The first order condition with respect to yj gives φ:

∂L
∂yj

= 1− φ = 0 =⇒ φ = 1. (A.8)

The first order condition with respect to Qj is given by:

∂L
∂Qj

= a−Qj − φpQ = 0 =⇒ Qj = a− pQ. (A.9)

Noting that E = E0 + Q and, due to the unit mass assumption, Q =
∫ 1
0 Qj dj so that ∂E

∂Qj
=

∂Q
∂Qj

= 0. This solution is a global maximizer. Since the utility function is strictly quasiconcave

and the budget constraint is convex, there is a unique global constrained maximizer. Since the

first order conditions result in a unique solution, this solution must be the global maximizer.

Finally, demand for good q in Sector Q is therefore given by:

Q =

∫ 1

0
Qj dj =

∫ 1

0
a− pQ dj = a− pQ, (A.10)

where it is assumed a > Q so that pQ > 0.

A similar line of reasoning can be followed to derive the demand functions in Sectors Rn.

A.1.4 Emissions tax

Assume the government aims to implement a socially optimal emissions tax assuming firms

are short-term profit maximizers (i.e., in the benchmark model. See Appendix A.2.1). To find

the socially optimal tax, we find the socially optimal market quantity that maximizes welfare
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in the absence of taxes, then equate the socially optimal market quantity to the total market

quantity with taxes. Since welfare is maximized when prices equal marginal costs, it follows

that:

p∗Q = c+ δγ =⇒ Q∗ = a− c− δγ. (A.11)

Thus, to derive the socially optimal tax:

Q∗ = Q∗
BM =⇒ t∗ =

1

2
(3δγ − (a− c)), (A.12)

where Q∗
BM = 2q∗i . Note that t∗ can be negative or positive. A negative t∗ indicates a subsidy.

This arises because there are two distortions in the market; imperfect competition and the

negative externality. To ensure t∗ > 0 assume:

a < c+ 3δγ. (A.13)
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A.2 Models for Section 2.2

A.2.1 The benchmark model

A Nash equilibrium is found by firm i choosing quantities, qi, taking the other firm’s quantities,

q−i, as given to maximise:

ϕSTP = πQ,i

= (pQ − c)qi − tei (A.14)

= (a− qi − q−i − c− t)qi (A.15)

since pQ = a−Q = a− qi− q−i and a > Q so that pQ > 0, and qi = ei. The first order condition

is given by:
∂ϕSTP

∂qi
= a− 2qi − q−i − c− t = 0 (A.16)

and thus, whilst noting ∂2ϕSTP

∂q2i
= −2 < 0 so that the solution is a maximum, the best response

function is given by:

Ri(q−i) = qi =
a− q−i − c− t

2
. (A.17)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c− t

3
, (A.18)

where it is assumed a > c+ t so that q∗i > 0.

A.2.2 Long-term profit maximizer

A Nash equilibrium is found by firm i choosing quantities, qi, taking the other firm’s quantities,

q−i, as given to maximise:

ϕLTP = π̃Q,i

= πQ,i − δγfE

= (a− qi − q−i − c− t− δγf )qi − δγf (E0 + q−i)

= (a− qi − q−i − c̃)qi − δγf (E0 + q−i), (A.19)

where c̃ = c + t + δγf , and since pQ = a − Q = a − qi − q−i and a > Q so that pQ > 0,

E = E0 + ei + e−i, and qi = ei. The first order condition is given by:

∂ϕLTP

∂qi
= a− 2qi − q−i − c̃ = 0 (A.20)
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and thus, whilst noting ∂2ϕLTP

∂q2i
= −2 < 0 so that the solution is a maximum, the best response

function is given by:

Ri(q−i) = qi =
a− q−i − c̃

2
. (A.21)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c̃

3
=
a− c− t− δγf

3
, (A.22)

where it is assumed a > c+ t+ δγf so that q∗i > 0.

A.2.3 Short-term common owner

A Nash equilibrium is found by firm i choosing quantities, qi, taking the other firm’s quantities,

q−i, as given to maximise:

ϕ̃STCO = πQ,i + λINTRA,QπQ,−i +
∑
n

λINTER,Rn(πRn,kn + λINTRA,RnπRn,−kn)

= (a− qi − q−i − c− t)(qi + λINTRA,Qq−i)

+
∑
n

λINTER,Rn(πRn,kn + λINTRA,RnπRn,−kn)
(A.23)

since pQ = a−Q = a− qi− q−i and a > Q so that pQ > 0, and qi = ei. The first order condition

is given by:
∂ϕ̃STCO

∂qi
= a− 2qi − q−i − c− t− λINTRAq−i = 0 (A.24)

and thus, whilst noting ∂2ϕ̃STCO

∂q2i
= −2 < 0 so that the solution is a maximum, the best response

function is given by:

Ri(q−i) = qi =
a− (1 + λINTRA)q−i − c− t

2
. (A.25)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c− t

3 + λINTRA
, (A.26)

where it is assumed a > c+ t so that q∗i > 0.
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A.2.4 Long-term common owner

A Nash equilibrium is found by firm i choosing quantities, qi, taking the other firm’s quantities,

q−i, as given to maximise:

ϕ̃LTCO = πQ,i + λINTRA,QπQ,−i +
∑
n

λINTER,Rn(πRn,kn + λINTRA,RnπRn,−kn)− δγCOE

= (a− qi − q−i − c− t)(qi + λINTRA,Qq−i)− δγCOqi

+
∑
n

λINTER,Rn(πRn,kn + λINTRA,RnπRn,−kn)

− δγCO(E0 + q−i)

(A.27)

since pQ = a−Q = a− qi − q−i and a > Q so that pQ > 0, E = E0 + ei + e−i, and qi = ei. The

first order condition is given by:

∂ϕ̃LTCO

∂qi
= a− 2qi − q−i − c− t− λINTRAq−i − δγCO = 0 (A.28)

and thus, whilst noting ∂2ϕ̃LTCO

∂q2i
= −2 < 0 so that the solution is a maximum, the best response

function is given by:

Ri(q−i) = qi =
a− (1 + λINTRA)q−i − c− t− δγCO

2
. (A.29)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c− t− δγCO

3 + λINTRA
, (A.30)

where it is assumed a > c+ t+ δγCO so that q∗i > 0.

A.2.5 SRI

A Nash equilibrium is found by firm i choosing quantities, qi, taking the other firm’s quantities,

q−i, as given to maximise:

ϕSRI = πQ,i − δγSRIE

= (a− qi − q−i − c̃)qi − δγf (E0 + q−i),

where c̃ = c + t + δγSRI , and since pQ = a − Q = a − qi − q−i and a > Q so that pQ > 0,

E = E0 + ei + e−i, and qi = ei. The first order condition is given by:

∂ϕSRI

∂qi
= a− 2qi − q−i − c̃ = 0 (A.31)
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and thus, whilst noting ∂2ϕSRI

∂q2i
= −2 < 0 so that the solution is a maximum, the best response

function is given by:

Ri(q−i) = qi =
a− q−i − c̃

2
. (A.32)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c̃

3
=
a− c− t− δγSRI

3
, (A.33)

where it is assumed a > c+ t+ δγSRI so that q∗i > 0.

A.2.6 Stakeholder-oriented shareholder

A.2.6.1 Equilibrium quantities

A Nash equilibrium is found by firm i choosing quantities, qi, taking the other firm’s quantities,

q−i, as given to maximise:

ϕS = πQ,i + θUcw(Q,Rn, y)− δγSE

= (a− qi − q−i − c)qi − tei

+ θ(y + aQ− Q2

2
+
∑
n

aRn − R2
n

2
)

− δγSE

= (a− qi − q−i − c̃)qi

+ θ(wL− pQQ−
∑
n

pRnRn + aQ− Q2

2
+
∑
n

aRn − R2
n

2
)

− δγS(E0 + q−i)

= (a− qi − q−i − c̃)qi + θ
(qi + q−i)

2

2

+ θ(wL+
∑
n

R2
n

2
)

− δγS(E0 + q−i),

(A.34)

where c̃ = c + t + δγS , assuming the budget constraint binds such that y = wL − pQQ −∑
n pRnRn, and since pQ = a−Q = a− qi − q−i and a > Q so that pQ > 0, E = E0 + ei + e−i,

and qi = ei. The first order condition is given by:

∂ϕS
∂qi

= a− 2qi − q−i − c̃+ θ(qi + q−i) = 0 (A.35)
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and thus, whilst noting ∂2ϕSRI

∂q2i
= −2 + θ < 0 for any 0 < θ ≤ 1 so that the solution is a

maximum, the best response function is given by:

Ri(q−i) = qi =
a− (1− θ)q−i − c̃

2− θ
. (A.36)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c̃

3− 2θ
=
a− c− t− δγS

3− 2θ
, (A.37)

where it is assumed a > c+ t+δγS so that q∗i > 0. Note that 0 < θ ≤ 1 implies the denominator

is always positive.

A.2.6.2 Conditions that ensure the quantity choice by the stakeholder-oriented shareholder

is less than the quantity choice in the benchmark model

The following condition must be satisfied:

q∗i,S < q∗i,BM =⇒ a− c− t− δγS
3− 2θ

<
a− c− t

3
. (A.38)

Rearranging:

3(a−c−t−δγS) < (3−2θ)(a−c−t) =⇒ δγS > θQ∗
BM =⇒ δγf > θ(Q∗

BM−δ(γ−γf )), (A.39)

where Q∗
BM = 2q∗BM , δγS = δγf + δθ(γ − γf ) and γ = NIγf + γcw. Now this condition will

always be true if Q∗
BM − δ(γ − γf ) < 0 since γf > 0. Assuming Q∗

BM − δ(γ − γf ) > 0 and

rearranging for θ:

θ <
δγf

Q∗
BM − δ(γ − γf )

. (A.40)

Since 0 < θ ≤ 1, this condition is always true if the right-hand side is greater than or equal to

1:
δγf

Q∗
BM − δ(γ − γf )

≥ 1 =⇒ Q∗
BM ≤ δγ, (A.41)

noting that the implication follows only if Q∗
BM − δ(γ − γf ) > 0, which was assumed at the

outset.

A.2.6.3 No conditions that ensure the quantity choice by the stakeholder-oriented share-

holder is greater than the quantity choice in the benchmark model

The following condition must be satisfied:

q∗i,S > q∗i,BM =⇒ a− c− t− δγS
3− 2θ

>
a− c− t

3
. (A.42)
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Rearranging:

3(a−c−t−δγS) > (3−2θ)(a−c−t) =⇒ δγS < θQ∗
BM =⇒ δγf < θ(Q∗

BM−δ(γ−γf )), (A.43)

where Q∗
BM = 2q∗BM , δγS = δγf + δθ(γ − γf ) and γ = NIγf + γcw. Now this condition will

cannot be true if Q∗
BM − δ(γ − γf ) < 0 since γf > 0. Assuming Q∗

BM − δ(γ − γf ) > 0 and

rearranging for θ:

θ >
δγf

Q∗
BM − δ(γ − γf )

. (A.44)

Since 0 < θ ≤ 1, this condition is always true if the right-hand side is less than or equal to 0:

δγf
Q∗

BM − δ(γ − γf )
≤ 0 =⇒ δγf ≤ 0, (A.45)

which contradicts γf > 0. Thus there are no conditions that guarantee the stakeholder-oriented

shareholder chooses a higher level of quantities than the choice in the benchmark model.
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A.3 Models for Section 2.3

A.3.1 The benchmark mitigation-adaptation model

A Nash equilibrium is found by firm i choosing quantities, qi, mitigation, mi, and adaptation,

ai, taking the other firm’s quantities, q−i, as given to maximise:

ϕSTP = πQ,i

= (pQ − c)qi − tei −
ρm2

i

2
− νa2i

2

= (a− qi − q−i − c− t)qi + tmi −
ρm2

i

2
− νa2i

2
(A.46)

since pQ = a − Q = a − qi − q−i and a > Q so that pQ > 0, and ei = qi −mi. The first order

condition with respect to qi is given by:

∂ϕSTP

∂qi
= a− 2qi − q−i − c− t = 0 (A.47)

and thus the best response function is given by:

Ri(q−i) = qi =
a− q−i − c− t

2
. (A.48)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c− t

3
, (A.49)

where it is assumed a > c + t so that q∗i > 0. The first order condition with respect to mi is

given by:
∂ϕSTP

∂mi
= t− ρmi = 0 (A.50)

and thus equilibrium mitigation is given by:

m∗
i =

t

ρ
. (A.51)

The first order condition with respect to ai is given by:

∂ϕSTP

∂mi
= −νai = 0 (A.52)

and thus equilibrium adaptation is given by:

a∗i = 0. (A.53)
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Finally, note that the Hessian matrix is given by:

H(qi,mi, ai) =


−2 0 0

0 −ρ 0

0 0 −ν

 , (A.54)

which is negative definite at (q∗i ,m
∗
i , a

∗
i ). Therefore (q∗i ,m

∗
i , a

∗
i ) is a maximum. Since it is unique

and the objective function is concave, it is the global maximum.

A.3.2 Long-term profit maximizer with mitigation and adaptation

A Nash equilibrium is found by firm i choosing quantities, qi, mitigation, mi, and adaptation,

ai, taking the other firm’s quantities, q−i, as given to maximise:

ϕLTP = π̃Q,i

= πQ,i − δγf (E − ai)

= (pQ − c)qi − tei −
ρm2

i

2
− νa2i

2
− δγf (E − ai)

= (a− qi − q−i − c̃)qi + (t+ δγf )mi + δγfai −
ρm2

i

2
− νa2i

2
− δγf (E0 + q−i), (A.55)

where c̃ = c + t + δγf , and since pQ = a − Q = a − qi − q−i and a > Q so that pQ > 0,

E = E0 + ei + e−i, and ei = qi −mi. The first order condition for quantities is given by:

∂ϕLTP

∂qi
= a− 2qi − q−i − c̃ = 0 (A.56)

and thus the best response function is given by:

Ri(q−i) = qi =
a− q−i − c̃

2
. (A.57)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c̃

3
=
a− c− t− δγf

3
, (A.58)

where it is assumed a > c+ t+ δγf so that q∗i > 0. The first order condition with respect to mi

is given by:
∂ϕLTP

∂mi
= t+ δγf − ρmi = 0 (A.59)

and thus equilibrium mitigation is given by:

m∗
i =

t+ δγf
ρ

. (A.60)
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The first order condition with respect to ai is given by:

∂ϕLTP

∂mi
= δγf − νai = 0 (A.61)

and thus equilibrium adaptation is given by:

a∗i =
δγf
ν
. (A.62)

Finally, note that the Hessian matrix is given by:

H(qi,mi, ai) =


−2 0 0

0 −ρ 0

0 0 −ν

 , (A.63)

which is negative definite at (q∗i ,m
∗
i , a

∗
i ). Therefore (q∗i ,m

∗
i , a

∗
i ) is a maximum. Since it is unique

and the objective function is concave, it is the global maximum.

A.3.3 Short-term common owner with mitigation and adaptation

A Nash equilibrium is found by firm i choosing quantities, qi, mitigation, mi, and adaptation,

ai, taking the other firm’s quantities, q−i, as given to maximise:

ϕ̃STCO = πQ,i + λINTRA,QπQ,−i

+
∑
n

λINTER,Rn(πRn,i + λINTRA,RnπRn,−i)

− ρm2
i

2
− νa2i

2

= (a− qi − q−i − c− t)(qi + λINTRA,Qq−i) + tmi

+
∑
n

λINTER,Rn(πRn,i + λINTRA,RnπRn,−i)

− ρm2
i

2
− νa2i

2

(A.64)

since pQ = a − Q = a − qi − q−i and a > Q so that pQ > 0, and ei = qi −mi. The first order

condition is given by:

∂ϕ̃STCO

∂qi
= a− 2qi − q−i − c− t− λINTRAq−i = 0 (A.65)

and thus the best response function is given by:

Ri(q−i) = qi =
a− (1 + λINTRA)q−i − c− t

2
. (A.66)
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By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c− t

3 + λINTRA
, (A.67)

where it is assumed a > c + t so that q∗i > 0. The first order condition with respect to mi is

given by:
∂ϕ̃STCO

∂mi
= t− ρmi = 0 (A.68)

and thus equilibrium mitigation is given by:

m∗
i =

t

ρ
. (A.69)

The first order condition with respect to ai is given by:

∂ϕ̃STCO

∂mi
= −νai = 0 (A.70)

and thus equilibrium adaptation is given by:

a∗i = 0. (A.71)

Finally, note that the Hessian matrix is given by:

H(qi,mi, ai) =


−2 0 0

0 −ρ 0

0 0 −ν

 , (A.72)

which is negative definite at (q∗i ,m
∗
i , a

∗
i ). Therefore (q∗i ,m

∗
i , a

∗
i ) is a maximum. Since it is unique

and the objective function is concave, it is the global maximum.
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A.3.4 Long-term common owner with mitigation and adaptation

A Nash equilibrium is found by firm i choosing quantities, qi, mitigation, mi, and adaptation,

ai, taking the other firm’s quantities, q−i, as given to maximise:

ϕ̃LTCO = πQ,i + λINTRA,QπQ,−i +
∑
n

λINTER,Rn(πRn,i + λINTRA,RnπRn,−i)

− δγf (E − ai)− δ(γCO − γf )E

= (a− qi − q−i − c)qi − tei −
ρm2

i

2
− νa2i

2

+ λINTRA,Q((a− qi − q−i − c)q−i − te−i −
ρm2

−i

2
−
νa2−i

2
)

+
∑
n

λINTER,Rn(πRn,i + λINTRA,RnπRn,−i)

− δγf (E − ai)− δ(γCO − γf )E

= (a− qi − q−i − c− t)(qi + λINTRA,Qq−i)− δγCOqi

+ (t+ δγCO)mi + δγfai −
ρm2

i

2
− νa2i

2

+ λINTRA,Q(tm−i −
ρm2

−i

2
−
νa2−i

2
)

+
∑
n

λINTER,Rn(πRn,i + λINTRA,RnπRn,−i)

− δγf (E0 + q−i)− δ(γCO − γf )(E0 + q−i)

(A.73)

since pQ = a−Q = a− qi − q−i and a > Q so that pQ > 0, E = E0 + ei + e−i, and ei = qi −mi.

The first order condition is given by:

∂ϕ̃LTCO

∂qi
= a− 2qi − q−i − c− t− λINTRAq−i − δγCO = 0 (A.74)

and thus the best response function is given by:

Ri(q−i) = qi =
a− (1 + λINTRA)q−i − c− t− δγCO

2
. (A.75)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c− t− δγCO

3 + λINTRA
. (A.76)

where it is assumed a > c + t + δγCO so that q∗i > 0. The first order condition with respect to

mi is given by:
∂ϕ̃LTCO

∂mi
= t+ δγCO − ρmi = 0 (A.77)
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and thus equilibrium mitigation is given by:

m∗
i =

t+ δγCO

ρ
. (A.78)

The first order condition with respect to ai is given by:

∂ϕ̃LTP

∂mi
= δγf − νai = 0 (A.79)

and thus equilibrium adaptation is given by:

a∗i =
δγf
ν
. (A.80)

Finally, note that the Hessian matrix is given by:

H(qi,mi, ai) =


−2 0 0

0 −ρ 0

0 0 −ν

 , (A.81)

which is negative definite at (q∗i ,m
∗
i , a

∗
i ). Therefore (q∗i ,m

∗
i , a

∗
i ) is a maximum. Since it is unique

and the objective function is concave, it is the global maximum.

A.3.5 SRI with mitigation and adaptation

A Nash equilibrium is found by firm i choosing quantities, qi, mitigation, mi, and adaptation,

ai, taking the other firm’s quantities, q−i, as given to maximise:

ϕSRI = πQ,i − δγf (E − ai)− δ(γSRI − γf )E

= (a− qi − q−i − c̃)qi + (t+ δγSRI)mi + δγfai −
ρm2

i

2
− νa2i

2

− δγf (E0 + q−i)− δ(γSRI − γf )(E0 + q−i),
(A.82)

where c̃ = c + t + δγSRI , and since pQ = a − Q = a − qi − q−i and a > Q so that pQ > 0,

E = E0 + ei + e−i, and qi = ei −mi. The first order condition is given by:

∂ϕSRI

∂qi
= a− 2qi − q−i − c̃ = 0 (A.83)

and thus the best response function is given by:

Ri(q−i) = qi =
a− q−i − c̃

2
. (A.84)
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By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c̃

3
=
a− c− t− δγSRI

3
, (A.85)

where it is assumed a > c+ t+ δγSRI so that q∗i > 0. The first order condition with respect to

mi is given by:
∂ϕSRI

∂mi
= t+ δγSRI − ρmi = 0 (A.86)

and thus equilibrium mitigation is given by:

m∗
i =

t+ δγSRI

ρ
. (A.87)

The first order condition with respect to ai is given by:

∂ϕSRI

∂mi
= δγf − νai = 0 (A.88)

and thus equilibrium adaptation is given by:

a∗i =
δγf
ν
. (A.89)

Finally, note that the Hessian matrix is given by:

H(qi,mi, ai) =


−2 0 0

0 −ρ 0

0 0 −ν

 , (A.90)

which is negative definite at (q∗i ,m
∗
i , a

∗
i ). Therefore (q∗i ,m

∗
i , a

∗
i ) is a maximum. Since it is unique

and the objective function is concave, it is the global maximum.
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A.3.6 Stakeholder-oriented shareholder

A.3.6.1 Equilibrium quantities, mitigation and adaptation

A Nash equilibrium is found by firm i choosing quantities, qi, mitigation, mi, and adaptation,

ai, taking the other firm’s quantities, q−i, as given to maximise:

ϕS = πQ,i + θUcw(Q,Rn, y)− δγf (E − ai)− δ(γS − γf )E

= (a− qi − q−i − c)qi − tei −
ρm2

i

2
− νa2i

2

+ θ(y + aQ− Q2

2
+
∑
n

aRn − R2
n

2
)

− δγf (E − ai)− δ(γS − γf )E

= (a− qi − q−i − c̃)qi + (t+ δγS)mi + δγfai −
ρm2

i

2
− νa2i

2

+ θ(wL− pQQ−
∑
n

pRnRn + aQ− Q2

2
+
∑
n

aRn − R2
n

2
)

− δγf (E0 + q−i)− δ(γS − γf )(E0 + q−i)

= (a− qi − q−i − c̃)qi + θ
(qi + q−i)

2

2
+ (t+ δγS)mi + δγfai −

ρm2
i

2
− νa2i

2

+ θ(wL+
∑
n

R2
n

2
)

− δγf (E0 + q−i)− δ(γS − γf )(E0 + q−i),

(A.91)

where c̃ = c + t + δγS , assuming the budget constraint binds such that y = wL − pQQ −∑
n pRnRn, and since pQ = a−Q = a− qi − q−i and a > Q so that pQ > 0, E = E0 + ei + e−i,

and ei = qi −mi. The first order condition for quantities is given by:

∂ϕS
∂qi

= a− 2qi − q−i − c̃+ θ(qi + q−i) = 0 (A.92)

and thus the best response function is given by:

Ri(q−i) = qi =
a− (1− θ)q−i − c̃

2− θ
. (A.93)

By noting the symmetry of firms implies q∗i = q∗−i, equilibrium quantity is given by:

q∗i =
a− c̃

3− 2θ
=
a− c− t− δγS

3− 2θ
, (A.94)
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where it is assumed a > c+ t+δγS so that q∗i > 0. Note that 0 < θ ≤ 1 implies the denominator

is always positive. The first order condition with respect to mi is given by:

∂ϕS
∂mi

= t+ δγS − ρmi = 0 (A.95)

and thus equilibrium mitigation is given by:

m∗
i =

t+ δγS
ρ

. (A.96)

The first order condition with respect to ai is given by:

∂ϕS
∂mi

= δγf − νai = 0 (A.97)

and thus equilibrium adaptation is given by:

a∗i =
δγf
ν
. (A.98)

Finally, note that the Hessian matrix is given by:

H(qi,mi, ai) =


−2 + θ 0 0

0 −ρ 0

0 0 −ν

 , (A.99)

which is negative definite at (q∗i ,m
∗
i , a

∗
i ). Therefore (q∗i ,m

∗
i , a

∗
i ) is a maximum. Since it is unique

and the objective function is concave, it is the global maximum.

A.3.6.2 Conditions that ensure the emissions by the stakeholder-oriented shareholder are

less than the emissions in the benchmark model

The following condition must be satisfied:

q∗i,S −m∗
i,S < q∗i,BMAM −m∗

i,BMAM =⇒ q∗i,S − q∗i,BMAM < m∗
i,S −m∗

i,BMAM . (A.100)

Substituting and rearranging:

a− c− t− δγS
3− 2θ

− a− c− t

3
<
t+ δγS

ρ
− t

ρ

=⇒ 3(a− c− t− δγS)− (3− 2θ)(a− c− t)

3(3− 2θ)
<
δγS
ρ
. (A.101)
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Thus:
θ(Q∗

BMAM − δ(γ − γf ))− δγf
3− 2θ

<
δγS
ρ
, (A.102)

where Q∗
BMAM = 2q∗BMAM , δγS = δγf + δθ(γ − γf ) and γ = NIγf + γcw.

The condition to ensure emissions for the stakeholder-oriented shareholder are higher than in

the benchmark model is then the converse of the above condition.

A.3.6.3 Conditions that ensure the emissions by the stakeholder-oriented shareholder are

less than the emissions in the benchmark model when firms are not exposed to

damage from emissions

The following condition must be satisfied for a decrease in emissions:

q∗i,S −m∗
i,S < q∗i,BMAM −m∗

i,BMAM =⇒ q∗i,S − q∗i,BMAM < m∗
i,S −m∗

i,BMAM , (A.103)

which is the same as Appendix A.3.6.2. Substituting δγQ = 0:

θ(Q∗
BMAM − δγ))

3− 2θ
<
θδγ

ρ
=⇒ θ

(
Q∗

BMAM − δγ

3− 2θ
− δγ

ρ

)
< 0, (A.104)

where Q∗
BMAM = 2q∗BMAM , δγS = δγf + δθ(γ − γf ) and γ = NIγf + γcw. Since θ > 0, for the

condition to hold it must be that:

Q∗
BMAM − δγ

3− 2θ
− δγ

ρ
< 0 =⇒ θ <

3

2
−
Q∗

BMAM − δγ

2 δγ
ρ

. (A.105)

Since 0 < θ ≤ 1, this is always true if the right-side is greater than or equal to 1:

3

2
−
Q∗

BMAM − δγ

2 δγ
ρ

≥ 1 =⇒ Q∗
BMAM − δγ <

δγ

ρ
. (A.106)

Thus, if this condition holds, then the stakeholder-oriented shareholder is guaranteed to re-

duce emissions. Following similar lines of reasoning, the following condition must hold for an

increase in emissions:

θ >
3

2
−
Q∗

BMAM − δγ

2 δγ
ρ

. (A.107)

Since 0 < θ ≤ 1, this is always true if the right-side is less than 0:

3

2
−
Q∗

BMAM − δγ

2 δγ
ρ

< 0 =⇒ Q∗
BMAM − δγ > 3

δγ

ρ
. (A.108)

Thus, if this condition holds, then the stakeholder-oriented shareholder is guaranteed to in-

crease emissions.
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A.3.7 Separating the long-term common owner and the SRI

A.3.7.1 The equilibrium revenue maximization point and conditions under which the point

is less than the equilibrium quantities in the benchmark model

Equilibrium revenue for firm i in the benchmark mitigation-adaptation model is given by:

p∗Qq
∗
i = (a− 2q∗i )q

∗
i (A.109)

since q∗i = q∗−i. The first-order condition for the equilibrium quantity that maximises equilib-

rium revenue (the ’equilibrium revenue maximization point’) is given by:

a− 4q∗i = 0 =⇒ q∗i,RevMax =
a

4
, (A.110)

noting that the second derivative is negative so q∗i,RevMax is indeed a maximum. Now, the

equilibrium quantities from the benchmark model, qi,BMAM , will be greater than the amount

that maximises revenue, qi,RevMax, if:

q∗i,RevMax < q∗i,BMAM =⇒ a

4
<
a− c− t

3
=⇒ a > 4(c+ t). (A.111)

Thus, if a > 4(c + t), then equilibrium quantities in the benchmark model will be to the right

of the equilibrium quantity that maximises revenue..

A.3.7.2 The benchmark-model-equivalent revenue point

Assuming a > 4(c + t), the benchmark-model-equivalent revenue point can be found by not-

ing that the revenue curve is symmetric, and therefore the distance between the benchmark-

model-equivalent revenue point and the equilibrium revenue maximization point must be

equal to the distance between the equilibrium revenue maximization point and the benchmark

model equilibrium firm-level quantities. The distance between benchmark model equilibrium

firm-level quantities and the equilibrium revenue maximization point is given by:

a− c− t

3
− a

4
=
a− 4(c+ t)

12
. (A.112)

Therefore, the equivalent revenue point is given by:

q∗i,ERP =
a

4
− a− 4(c+ t)

12
=
a+ 2(c+ t)

6
. (A.113)
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A.3.7.3 No decrease in revenue for the SRI

The SRI will not decrease revenue if the SRI’s equilibrium quantities are greater than or equal

to the equivalent equilibrium revenue point:

q∗i,SRI ≥ q∗i,ERP =⇒ a− c− t− δγSRI

3
≥ a+ 2(c+ t)

6
=⇒ β ≤

a− 2δγf − 4(c+ t)

2δ(γ − γf )
. (A.114)

Since 0 < β ≤ 1, the latter condition always holds if the right hand side is greater than or equal

to 1:
a− 2δγf − 4(c+ t)

2δ(γ − γf )
≥ 1 =⇒ a ≥ 4(c+ t) + 2δγ. (A.115)

Thus, the SRI will not decrease revenue if a ≥ 4(c+ t) + 2δγ.

A.3.7.4 Decrease in revenue for the LTCO in terms of inter-industry common ownership

The long-term common owner will decrease revenue if the long-term common owner’s equi-

librium quantities are less than the equivalent equilibrium revenue point:

q∗i,LTCO < q∗i,ERP =⇒ a− c− t− δγCO

3 + λINTRA
<
a+ 2(c+ t)

6
, (A.116)

which implies:

λINTRA >
3a− 12(c+ t)− 6δγf (1 + λINTER)

a+ 2(c+ t) + 6δγf (1 + λINTER)
. (A.117)

Since 0 < λINTRA < 1, the latter condition always holds if the right hand side is less than or

equal to 0:

3a− 12(c+ t)− 6δγf (1 + λINTER)

a+ 2(c+ t) + 6δγf (1 + λINTER)
≤ 0 =⇒ a ≤ 4(c+ t) + 2δγf (1 + λINTER). (A.118)

A.3.7.5 Conditions separating the long-term common owner and SRI in terms of inter-

industry common ownership

The SRI will not decrease revenue if a ≥ 4(c+ t) + 2δSRIγ. The long-term common owner will

decrease revenue if a ≤ 4(c+ t) + 2δLTCOγf (1 + λINTER) for any 0 < λINTRA < 1. Therefore,

the SRI will not decrease revenue and the long-term common owner will decrease revenue if:

4(c+t)+2δSRIγ ≤ a ≤ 4(c+t)+2δLTCOγf (1+λINTER) =⇒ λINTER ≥ δSRI

δLTCO

γ

γf
−1. (A.119)

Thus, if a ≥ 4(c + t) + 2δSRIγ and λINTER ≥ δSRIγ
δLTCOγf

− 1, then the SRI does not decrease

revenue and the long-term common owner with any 0 < λINTRA < 1 does decrease revenue.
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A.3.7.6 Decrease in revenue for the LTCO in terms of intra-industry common ownership

The long-term common owner will decrease revenue if the long-term common owner’s equi-

librium quantities are less than the equivalent equilibrium revenue point:

q∗i,LTCO < q∗i,ERP =⇒ a− c− t− δγCO

3 + λINTRA
<
a+ 2(c+ t)

6
, (A.120)

which implies:

λINTER >
3a− 12(c+ t)− 6δγf (1 + λINTRA)− λINTRA(a+ 2(c+ t))

6δγf (1 + λINTRA)
. (A.121)

Since λINTER > 0, this condition is always true if the right hand side is less than or equal to 0:

3a− 12(c+ t)− 6δγf (1 + λINTRA)− λINTRA(a+ 2(c+ t))

6δγf (1 + λINTRA)
≤ 0, (A.122)

which implies:

3a− 12(c+ t)− 6δγf (1 + λINTRA)− λINTRA(a+ 2(c+ t)) ≤ 0 (A.123)

=⇒ (3− λINTRA)a− 2(6 + λINTRA)(c+ t)− 6δγf (1 + λINTRA) ≤ 0 (A.124)

=⇒ a ≤
2(6 + λINTRA)(c+ t) + 6δγf (1 + λINTRA)

3− λINTRA
. (A.125)

A.3.7.7 Conditions separating the long-term common owner and SRI in terms of intra-

industry common ownership

The SRI will not decrease revenue if a ≥ 4(c+ t) + 2δSRIγ. The long-term common owner will

decrease revenue if a ≤ 2(6+λINTRA)(c+t)+6δγf (1+λINTRA)
3−λINTRA

for any λINTER > 0. Therefore, the

SRI will not decrease revenue and the long-term common owner will decrease revenue if:

4(c+ t) + 2δSRIγ ≤ a ≤
2(6 + λINTRA)(c+ t) + 6δγf (1 + λINTRA)

3− λINTRA
, (A.126)

which implies:

λINTRA ≥
3(δSRIγ − δLTCOγf )

3(c+ t) + 3δLTCOγf + δSRIγ
(A.127)

=
3(δSRIγ − δLTCOγf )

3(δSRIγ − δLTCOγf ) + 3(c+ t) + 6δLTCOγf − 2δSRIγ
. (A.128)

Thus, if a ≥ 4(c+ t) + 2δSRIγ and λINTRA ≥ 3(δSRIγ−δLTCOγf )
3(δSRIγ−δLTCOγf )+3(c+t)+6δLTCOγf−2δSRIγ

, then the

SRI does not decrease revenue and the long-term common owner with any λINTER > 0 does

decrease revenue.



A.3. MODELS FOR SECTION 2.3 132

A.3.7.8 Decrease in revenue for the LTCO in terms of intra- and inter-industry common

ownership

The long-term common owner will decrease revenue if the long-term common owner’s equi-

librium quantities are less than the equivalent equilibrium revenue point:

q∗i,LTCO < q∗i,ERP =⇒ a− c− t− δγCO

3 + λINTRA
<
a+ 2(c+ t)

6
, (A.129)

which implies:

a <
2(6 + λINTRA)(c+ t) + 6δγCO

3− λINTRA
. (A.130)

A.3.7.9 Conditions separating the long-term common owner and SRI in terms of intra- and

inter-industry common ownership

The SRI will not decrease revenue if a ≥ 4(c+ t) + 2δSRIγ. The long-term common owner will

decrease revenue if a < 2(6+λINTRA)(c+t)+6δγCO

3−λINTRA
. Therefore, the SRI will not decrease revenue

and the long-term common owner will decrease revenue if:

4(c+ t) + 2δSRIγ ≤ a <
2(6 + λINTRA)(c+ t) + 6δγCO

3− λINTRA
(A.131)

=⇒ 3(λINTRA(c+ t) + δLTCOγCO)

3− λINTRA
> δSRIγ. (A.132)

Thus, if a ≥ 4(c + t) + 2δSRIγ and 3(λINTRA(c+t)+δLTCOγCO)
3−λINTRA

> δSRIγ, then the SRI does not

decrease revenue and the long-term common owner does decrease revenue.

A.3.7.10 Decrease in revenue for the LTCO for any level of common ownership

The long-term common owner will decrease revenue if the long-term common owner’s equi-

librium quantities are less than the equivalent equilibrium revenue point:

q∗i,LTCO < q∗i,ERP =⇒ a− c− t− δγCO

3 + λINTRA
<
a+ 2(c+ t)

6
, (A.133)

which implies:

λINTRA >
3a− 12(c+ t)− 6δγf (1 + λINTER)

a+ 2(c+ t) + 6δγf (1 + λINTER)
(A.134)

Since 0 < λINTRA < 1, the latter condition always holds if the right hand side is less than or

equal to 0:

3a− 12(c+ t)− 6δγf (1 + λINTER)

a+ 2(c+ t) + 6δγf (1 + λINTER)
≤ 0 =⇒ a ≤ 4(c+ t) + 2δγf (1 + λINTER). (A.135)
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Thus, the long-term common owner will decrease revenue if a ≤ 4(c+ t) + 2δγf (1 + λINTER).

That is, if:

λINTER ≥
a− 4(c+ t)− 2δγf

2δγf
. (A.136)

Since λINTER > 0, this condition always holds if the right hand side is less than or equal to

zero:
a− 4(c+ t)− 2δγf

2δγf
≤ 0 =⇒ a ≤ 4(c+ t)− 2δγf . (A.137)

A.3.7.11 Conditions separating the long-term common owner and SRI for any level of com-

mon ownership

The SRI will not decrease revenue if a ≥ 4(c+ t) + 2δSRIγ. The long-term common owner will

decrease revenue if a ≤ 4(c + t) + 2δLTCOγf for any 0 < λINTRA < 1 and any λINTER > 0.

Therefore, the SRI will not decrease revenue and the long-term common owner will decrease

revenue if:

4(c+ t) + 2δSRIγ ≤ a ≤ 4(c+ t) + 2δLTCOγf =⇒ δSRI

δLTCO

γ

γf
≤ 1. (A.138)

Thus, if a ≥ 4(c + t) + 2δSRIγ and δSRI
δLTCO

γ
γf

≤ 1, then the SRI does not decrease revenue and

the long-term common owner with any 0 < λINTRA < 1 and any λINTER > 0 does decrease

revenue.

A.3.8 Models and results for imperfectly competitive, commonly owned, exclusive
suppliers

A.3.8.1 Best responses given prices from suppliers

Below we provide the working only for short-term profit maximizers, short-term common

owners, long-term common owners and stakeholder-oriented shareholders since we only pro-

vide formal results for these types. To recover results for the long-term profit maximizer and

socially responsible investor, simply adjust the marginal costs of the short-term profit maxi-

mizer and conduct similar working.

A.3.8.1.1 Short-term profit maximizers

Firms in the final goods sector take prices of intermediate goods set by suppliers as given and

choose their supply of final goods and demand for intermediate goods such that constraint

qi = sj . The objective of the short-term profit maximizer is given by:

ϕSTP = πQ,i = (a− qi − q−i − cF − t− pj)qi = (a− qi − q−i − c̃F,STP − pj)qi
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where c̃F,STP = cF + t. The first order condition is given by:

∂ϕSTP

∂qi
= a− 2qi − q−i − c̃F,STP − pj = 0 (A.139)

and thus, whilst noting ∂2ϕSTP

∂q2i
= −2 < 0 so that the solution is a maximum, the best response

function is given by:

Ri(q−i) = qi =
a− q−i − c̃F,STP − pj

2
. (A.140)

Through similar steps, the best response function for firm −i is given by:

Ri(qi) = q−i =
a− qi − c̃F,STP − p−j

2
. (A.141)

It then follows that the best responses of firm i in Section Q given the prices of the supplying

firms in Sector j is given by:

q∗i = ASTP −BSTP pj + CSTP p−j (A.142)

where ASTP =
a−c̃F,STP

3 , BSTP = 2
3 and CSTP = 1

3 .

A.3.8.1.2 Short-term common owners

Firms in the final goods sector take prices of intermediate goods set by suppliers as given and

choose their supply of final goods and demand for intermediate goods such that constraint

qi = sj . The objective of the short-term profit maximizer is given by:

ϕ̃STCO = πQ,i + λINTRA,QπQ,−i + λINTER,SπS,j + λINTER,SλINTRA,SπS,−j +R (A.143)

= (a− qi − q−i − c̃λINTER,SQ
− p̃j)qi + λINTRA(a− qi − q−i − c̃λINTER,SQ

− p̃−j)q−i +R

(A.144)

where c̃F,STP = cF + t, c̃I,STP = cI + t, c̃λINTER,SQ
= c̃F,STP + λINTER,SQ

c̃I,STP , p̃j = (1 −
λINTER,SQ

)pj , λINTRA = λINTRA,Q = λINTRA,SQ
. Solving the first order conditions for both

firms, whilst noting ∂ϕ̃STCO
∂qi

= −2 < 0 so that the solution is indeed a maximum, yields:

q∗i = ASTCO −BSTCOpj + CSTCOp−j (A.145)

whereASTCO =
(a−c̃INTER,S)
3+λINTRA ,BSTCO =

2(1−λINTER,S)
(3+λINTRA)(1−λINTRA) ,CSTCO =

(1+λINTRA)(1−λINTER,S)
(3+λINTRA)(1−λINTRA) .
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A.3.8.1.3 Long-term common owners

Firms in the final goods sector take prices of intermediate goods set by suppliers as given and

choose their supply of final goods and demand for intermediate goods such that constraint

qi = sj . The objective of the short-term profit maximizer is given by:

ϕ̃LTCO = ϕ̃STCO − δγLTCOE (A.146)

= (a− qi − q−i − c̃LTCO − p̃j)qi + λINTRA(a− qi − q−i − c̃LTCO − p̃−j)q−i (A.147)

+ δγCO(E0 + 2(1− λINTRA)q−i) +R (A.148)

where c̃F,STP = cF + t, c̃I,STP = cI + t, c̃λINTER,SQ
= c̃F,STP + λINTER,SQ

c̃I,STP , c̃LTCO =

c̃λINTER,SQ
+ 2δγCO, p̃j = (1 − λINTER,SQ

)pj , λINTRA = λINTRA,Q = λINTRA,SQ
. Solving the

first order conditions for both firms, whilst noting ∂ϕ̃STCO
∂qi

= −2 < 0 so that the solution is

indeed a maximum, yields:

q∗i = ALTCO −BLTCOpj + CLTCOp−j (A.149)

whereALTCO = a−c̃LTCO
3+λINTRA ,BLTCO =

2(1−λINTER,S)
(3+λINTRA)(1−λINTRA) ,CLTCO =

(1+λINTRA)(1−λINTER,S)
(3+λINTRA)(1−λINTRA) .

A.3.8.1.4 Stakeholder-oriented shareholders

Firms in the final goods sector take prices of intermediate goods set by suppliers as given and

choose their supply of final goods and demand for intermediate goods such that constraint

qi = sj . The objective of the short-term profit maximizer is given by:

ϕS = πQ,i + θπS,j + θUcw(Q,Rn, y)− δγSE (A.150)

= (a− qi − q−i − c̃F,S − p̃j) + θ

(
(qi + q−i)

2

2
+ wL+

∑
n

aRn − R2
n

2
− pRnR

)
+ δγSE0 + 2q−i

(A.151)

where c̃F,S = c̃F,STP + θc̃I,STP + 2δγS and p̃j = (1 − θ)pj . Solving the first order conditions

for both firms, whilst noting ∂ϕ̃STCO
∂qi

= −2 + θ < 0 so that the solution is indeed a maximum,

yields:

q∗i = AS −BSpj + CSp−j (A.152)

where AS =
(a−c̃F,S)
3−2θ , BS = (2−θ)(1−θ)

3−2θ , CS = (1−θ)2

3−2θ .
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A.3.8.2 Comparison to STP

A.3.8.2.1 Short-term common owners

Given the results in Appendices A.3.8.1.1 and A.3.8.1.2, short-term common owner i reduces

quantities relative to short-term profit maximizer i if and only if:

ASTCO −BSTCOpj + CSTCOp−j < ASTP −BSTP pj + CSTP p−j (A.153)

It can then be shown that if λINTRA > λ∗INTRA :=
2pj−p−j−c̃I,STP

p−j−c̃I,STP
, then above condition holds

if and only if:

λINTER,S < λ∗INTER,S(λINTRA) (A.154)

:=
λINTRA(1− λINTRA)(a− c̃F,STP ) + λINTRA(4 + λINTRA)pj + (3− 7λINTRA − λ2INTRA)p−j

3(2pj − (1 + λINTRA)p−j − (1− λINTRA)c̃I,STP )

(A.155)

Now note that λ∗INTER,S(λINTRA) > 0 would imply that the above condition is not necessarily

satisfied for all λINTER,S > 0. We now show that λ∗INTER,S(λINTRA) > 0 by showing that,

if λINTRA > λ∗INTRA, it is not the case that λ∗INTER,S(λINTRA) < 0. So suppose λINTRA >

λ∗INTRA and λ∗INTER,S(λINTRA) < 0. λ∗INTER,S(λINTRA) < 0 implies that:

pj <
(3− 7λINTRA − λ2INTRA)p−j − λINTRA(1− λINTRA)(a− c̃F,STP )

λINTRA(4 + λINTRA)
(A.156)

Note, since a − c̃F,STP > 0 and λINTRA > 0, if 3 − 7λINTRA − λ2INTRA ≤ 0, which is true for

λINTRA ≤ −7+
√
61

2 ≈ 0.4, the above cannot hold since the numerator is negative, the denomi-

nator is positive and pj > 0. Now consider the remaining region 1 > λINTRA > −7+
√
61

2 and

note that λINTRA > λ∗INTRA implies

pj >
(1 + λINTRA)p−j + (1− λINTRA)c̃F,STP

2
. (A.157)

Combining this with the condition on pj derived from λ∗INTER,S(λINTRA) < 0 implies that:

(3− 7λINTRA − λ2INTRA)p−j − λINTRA(1− λINTRA)(a− c̃F,STP )

λINTRA(4 + λINTRA)
(A.158)

>
(1 + λINTRA)p−j + (1− λINTRA)c̃F,STP

2
. (A.159)

Since a− c̃F,STP > 0 and c̃F,STP > 0, it follows that it must be that

(3− 7λINTRA − λ2INTRA)p−j

λINTRA(4 + λINTRA)
>

(1 + λINTRA)p−j

2
. (A.160)
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From which it can be shown that the following must be satisfied:

−λ3INTRA − 3λ2INTRA + 10λINTRA − 6 > 0 (A.161)

which does not hold in the region 1 > λINTRA > −7+
√
61

2 . Therefore, if λINTRA > λ∗INTRA,

then there is no λINTRA for which λ∗INTER,S(λINTRA) < 0. Therefore, if λINTRA > λ∗INTRA,

λ∗INTER,S > 0. Therefore, if λINTRA > λ∗INTRA, there is no result that applies for all λ∗INTER,S(λINTRA) >

0.

Now suppose λINTRA < λ∗INTRA, then the short-term common owner i reduces quantities rela-

tive to short-term profit maximizer i if and only if λINTER,S > λ∗INTER,S(λINTRA). λINTER,S >

λ∗INTER,S(λINTRA) will always hold if λ∗INTER,S(λINTRA) < 0. Through similar working to

above, however, now noting λINTRA < λ∗INTRA, it can be shown that the following must

therefore hold:

pj >
(3− 7λINTRA − λ2INTRA)p−j − λINTRA(1− λINTRA)(a− c̃F,STP )

λINTRA(4 + λINTRA)
(A.162)

If 3− 7λINTRA − λ2INTRA ≤ 0, which is true for λ ≤ −7+
√
61

2 ≈ 0.4, for similar reasons to those

given above, the left side of the above inequality is less than zero, and, therefore, since pj > 0,

the above inequality holds. Now consider the case where 1 > λ > −7+
√
61

2 . By following

previous steps to those in the proof for λINTRA > λ∗INTRA, it can be shown that the following

must hold:

(3− 7λINTRA − λ2INTRA)p−j − λINTRA(1− λINTRA)(a− c̃F,STP )

λINTRA(4 + λINTRA)
(A.163)

<
(1 + λINTRA)p−j + (1− λINTRA)c̃F,STP

2
, (A.164)

which can be more helpfully re-arranged to:

−
λINTRA(1− λINTRA)(a− c̃F,STP )

λINTRA(4 + λINTRA)
−

(1− λINTRA)c̃F,STP

2
(A.165)

<
(1 + λINTRA)p−j

2
−

(3− 7λINTRA − λ2INTRA)p−j

λINTRA(4 + λINTRA)
(A.166)

Note that, for 1 > λINTRA > 0, the left-hand side takes its maximum value where a− c̃F,STP =

0 and c̃F,STP = 0. Therefore, if the above condition holds for a − c̃F,STP = 0 and c̃F,STP = 0,

then it must hold for all a − c̃F,STP > 0 and c̃F,STP > 0. Substituting a − c̃F,STP = 0 and

c̃F,STP = 0 into the above condition and rearranging yields:

−λ3INTRA − 3λ2INTRA + 10λINTRA − 6 < 0, (A.167)

which is true for all 1 > λ > −7+
√
61

2 . Therefore, if λINTRA < λ∗INTRA, then λ∗INTER,S(λINTRA) <
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0. Therefore, if λINTRA < λ∗INTRA, the short-term common owner always reduces quantities

relative to the short-term profit maximizer.

A.3.8.2.2 Long-term common owners

Given the results in Appendices A.3.8.1.1 and A.3.8.1.3, long-term common owner i reduces

quantities relative to short-term profit maximizer i if and only if:

ALTCO −BLTCOpj + CLTCOp−j < ASTP −BSTP pj + CSTP p−j . (A.168)

If λINTRA < λ∗INTRA(δ, λINTRA), the above condition holds when λINTER,S < λ∗INTER,S(λINTRA, δ, λINTER),

where:

λ∗INTRA(δ, λINTRA) :=
2pj − p−j − c̃I,STP − 2λ2INTRAδγf

p−j − c̃I,STP
(A.169)

λ∗INTER,S(λINTRA, δ, λINTER) (A.170)

:=
λINTRA(1− λINTRA)(a− c̃F,STP ) + λINTRA(4 + λINTRA)pj + (3− 7λINTRA − λ2INTRA)p−j

3(2pj − (1 + λINTRA)p−j − (1− λINTRA)c̃I,STP − 2δγf (1 + λINTRA)(1− λINTRA))

(A.171)

+
6(1− λINTRA)δ(γCO − λINTER,S(1 + λINTRA)γf )

3(2pj − (1 + λINTRA)p−j − (1− λINTRA)c̃I,STP − 2δγf (1 + λINTRA)(1− λINTRA))

(A.172)

If λINTRA < λ∗INTRA(δ, λINTRA), then by similar arguments to the short term common owner,

the first term in λ∗INTER,S(λINTRA, δ, λINTER) is greater than zero. Also, the second term in in

λ∗INTER,S(λINTRA, δ, λINTER) is greater than zero. Therefore, if λINTRA < λ∗INTRA(δ, λINTRA),

then the long-term common owner i reduces quantities relative to short-term profit maximizer

i if and only if λINTER,S < λ∗INTER,S(λINTRA, δ, λINTER).

If λINTRA < λ∗INTRA(δ, λINTRA), then the long-term common owner i reduces quantities rela-

tive to short-term profit maximizer i if and only if λINTER,S > λ∗INTER,S(λINTRA, δ, λINTER).

In this, case both terms in λ∗INTER,S(λINTRA, δ, λINTER) are negative since the numerators

have changed sign. Therefore λINTRA < λ∗INTRA(δ, λINTRA), then the long-term common

owner i reduces quantities relative to short-term profit maximizer.

A.3.8.2.3 Stakeholder-oriented shareholders

Given the results in Appendices A.3.8.1.1 and A.3.8.1.4, stakeholder-oriented shareholder i

reduces quantities relative to short-term profit maximizer i if and only if:

AS −BSpj + CSp−j < ASTP −BSTP pj + CSTP p−j . (A.173)
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From this condition it can be shown that the following must hold:

2δγf > θ(Q∗
BM − 2δ(γ − γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j)) (A.174)

Now, if Q∗
BM − 2δ(γ − γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j) < 0, then above condition must

hold since 2δγf > 0. If Q∗
BM − 2δ(γ − γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j) > 0, then:

θ < θ∗(δ, θ) :=
2δγf

Q∗
BM − 2δ(γ − γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j)

(A.175)

Now where Q∗
BM − 2δ(γ − γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j) > 0, the above is always true

if θ∗(δ, θ) ≥ 1, which implies:

Q∗
BM − 2δγ + (pj − cI,STP ) + (2− θ)(pj − p−j) < 0 (A.176)

For emissions to fall, the following condition must be satisfied:

q∗i,S −m∗
i,S < q∗i,BMAM −m∗

i,BMAM =⇒ q∗i,S − q∗i,BMAM < m∗
i,S −m∗

i,BMAM . (A.177)

Substituting and rearranging:

AS −BSpj + CSp−j −ASTP −BSTP pj + CSTP p−j . <
t+ δγS

ρ
− t

ρ

Thus:

θ(Q∗
BM − 2δ(γ − γf ) + (pj − cI,STP ) + (2− θ)(pj − p−j))− 2δγf

3− 2θ
<
δγS
ρ
, (A.178)

where Q∗
BMAM = 2q∗BMAM and δγS = δγf + δθ(γ − γf ).

The condition to ensure emissions for the stakeholder-oriented shareholder are higher than in

the benchmark model is then the converse of the above condition.
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A.4 Discussion and limitations

A.4.1 Further results assuming a common discount factor or common intra-industry
incentive

Since some active ownership objectives contain more than one of the incentives above, if it is

assumed that these incentives are identical across objectives, the following results also arise:

Proposition 18. Assuming a common time discount factor, δ,quantities and emissions relative to
the alternative where firms are long-term profit maximizers are:

i. Lower for the long-term common owner for all intra-industry incentives 0 < λINTRA < 1

and inter-industry incentives λINTER > 0; and

ii. Lower for the SRI for all SRI discount factors 0 < β ≤ 1.

Proposition 19. Assuming a common intra-industry incentive, λINTRA, quantities and emis-
sions relative to the alternative model where firms have a short-term common owner objective are
lower for the long-term common owner for all time discount factors 0 < δ ≤ 1 inter-industry
incentives λINTER > 0.

Proposition 20. Assuming a common time discount factor, δ, mitigation relative to the alternative
mitigation-adaptation model where firms have a long-term profit objective are:

i. Higher for the long-term common owner for all intra-industry incentives 0 < λINTRA < 1

and inter-industry incentives λINTER > 0; and

ii. Higher for the SRI for all SRI discount factors 0 < β ≤ 1.

iii. Higher for the stakeholder-oriented shareholder for all stakeholder discount factors 0 < θ ≤ 1.

Proposition 21. Assuming a common time discount factor, δ, all active owners that invest in
adaptation invest identical amounts.

Propositions 10 and 12 arises from the long-term common owner and SRI having the addi-

tional incentive related to damage to other agents in the model, and the long-term common

owner also having the intra-industry incentive. Proposition 11 arises from the long-term com-

mon owner having the additional incentives related to the long-term and to damage to other

agents in the model. Proposition 13 arises because adaptation is a private good benefiting only

the firm. Thus if the incentive to address long-term damage to the firm is embedded in the ob-

jective and δ, the parameter driving the incentive, is identical across objectives, then all active

owner types with the incentive to address long-term damage to the firm will invest identical

amounts in adaptation.
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A.4.2 Corporate governance process

Suppose there are two shareholders, m = 1, 2, of some firm, say firm i, and firm i’s choices and

outcomes are determined by management combining the recommendations of shareholders.

Further suppose each shareholder’s control over management and thus also the firm’s final

choice or outcome is represented by a control weight, wi,m, where
∑

mwi,m = 1, and share-

holders provide their recommendations truthfully (so do not strategically choose what they

recommend to management) and in accordance with a model where they are in full control.

The firm’s choices, ci, and outcomes, oi, are therefore given by:

ci =
∑
m

wi,mci,m = ci,m + wi,−m(ci,−m − ci,m), (A.179)

oi =
∑
m

wi,moi,m = oi,m + wi,−m(oi,−m − oi,m), (A.180)

where ci,m and oi,m are the choices and outcomes recommended by shareholder m. Therefore,

the impact of increasing the control, as represented by the control weights, of shareholder −m
is:

∂ci
∂wi,−m

= ci,−m − ci,m, (A.181)

∂oi
∂wi,−m

= oi,−m − oi,m. (A.182)

Thus, if shareholder m is taken to be the short-term profit maximizer and shareholder −m
is taken to be an owner with any other active ownership objective, then the impact on firm-

level choices and outcomes of increasing the control weight of the owner with the other active

ownership objective is the difference between those choices and outcomes recommended by

the owner with the other active ownership objective and those choices and outcomes recom-

mended by the short-term profit maximizer.
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Appendices for Chapter 3

B.1 Robustness tests for Section 3.3.2 and Section 3.3.3

In this section, I present the results of robustness tests for statements made in Sections 3.3.2 and

3.3.3. These robustness tests rely on the replication package provided by Ashraf, Field, and Lee

(2019). These robustness tests confirm that, under the assumptions I derive from AFL, the in-

terpretations I reach through use of the power-based framework developed in this paper are

robust; that is, application of the framework developed in Section 3.2 given AFL’s assumptions

indicates that only a minority of wives were disempowered by treatment, while a majority

were (weakly) empowered by (Couple) treatment. However, under alternative assumptions,

some of which drive the robustness tests, the conclusions are more complex. Specifically, these

robustness tests appear to indicate that at least 23% of households were households in which

wives were disempowered by (Couple vs Individual) treatment (i.e., the households identified

as Responders by AFL), whilst at least 21% of households were households in which the "dom-

inant effect" was to empower wives (this 21% is a group which I identify as Nonresponders

in the robustness tests below). By "dominant effect", I mean there is evidence to suggest that

some wives in the 21% of households were disempowered by treatment, however, the over-

all effect indicates wives in this 21% were empowered "as a whole." Furthermore, conditional

on voucher use, wives in the 23% were, as expected given the results above under alterna-

tive assumptions to AFL, disempowered by treatment with respect to receiving the injectable.

However, in contrast to the above results under alternative assumptions to AFL, the dominant

effect of treatment on the power of wives in the 21% with respect to receiving the injectable

conditional on voucher use was disempowerment. Furthermore, I present results indicating

that the nurse or clinic may also have played an important role in the prescription of injecta-

bles, conditional on voucher use, among these groups. For the remaining 61%, among whom,

on average, approximately 5% have a missing responder indicator, I present evidence consis-

tent with households being drawn from the above two groups and a third group consisting of

142
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households in which there is no conflict of preferences.

The robustness tests relate to four potential issues with AFL’s analysis, and a fifth potential

issue with the application of Proposition 16 to (the robustness test) results. There is also an

important limitation, which I do not resolve. First, as discussed in footnote 44, it appears that,

in order to "capture as many conflicts as possible", it may have been more appropriate to use

an ‘or’, not ‘and’, in the classification approach for Responders. This is because, by using an

‘and’, the amount of conflicts captured must be weakly less than those if ‘and’ were not used,

and, by using an ’or’, weakly more conflicts must be captured. Second, as noted in footnote

45, using strict inequalities for classification in the Responder group implies weak inequalities

in the Nonresponder group, which, assuming AFL’s classification approach is correct, would

shrink the average treatment effect estimates for the Nonresponders towards zero relative to

the average treatment effect estimates for Responders. This is because households for which

there is no conflict of preferences are classified as Nonresponders. Third, as discussed in Sec-

tion 3.3.3, footnote 45 and footnote 53, the effect of treatment on power alone, βA, is likely

overestimated due to treatment affecting both power and preferences. Fourth, as mentioned

in footnote 45, the qualitative statements made with respect to the study are directional and,

therefore, statistical significance should be assessed using one-sided hypothesis tests. Fifth, in

Proposition 16 it is assumed that the effect on power is uniform for all agents (i.e., assumption

iii.). However, this need not be the case; either sign of βA can be generated without a uniform

effect on power depending on the distribution of variables, and the magnitude and signs of

effects on power. Finally, the classification scheme for Responders and Nonresponders relies

on characteristics at baseline, whilst the treatment effect is assessed after wives received the

voucher. To the best of my knowledge, there is no information with which I can resolve this

issue, so I simply assume that the characteristics at baseline not only reflect preferences for

contraception at baseline, but also reflect the preferences of wives after receiving the voucher,

which is a limitation of my analysis.

Given the first two potential issues relate to classification, are consequential for assessing the

third and fourth potential issues and provide an example of the fifth potential issue relevant

to drawing accurate conclusions from AFL’s experiment, I begin by discussing the robustness

tests for the first two potential issues, where the effect of each adjustment on the overall size of

the Responders can be seen in Table B.1.1 To investigate the robustness of these results to the

potential issues with classification identified above, I generate results using the AFL dataset

under the various classification alternatives suggested. The results can be seen in Table B.2

below. As expected, replacing the ‘and’ with the ’or’ reduces the estimates of the average

treatment effects in both samples, particularly in the Nonresponder sample. For Nonrespon-

ders the average treatment effect is still negative and insignificant for voucher use. However,

1In Table B.1, note that the percentage of the sample with missing Responder indicators varies by sample. I have
not addressed this variation and, therefore, it is a limitation of this additional analysis.
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Responders

(% of sample)

AFL’s classification 23

‘Or’ instead of ’and’ 44

Equalities in inequalities 64

‘Or’ instead of ’and’, and
69

equalities in inequalities

Table B.1: Percentage of sample in Responders. Note that, on average, approximately 5%
of the sample have a missing Responder indicator across all approaches to classification as
Responders. The exact percentages vary by sample.

Responders Non-Responder

Voucher Received Voucher Received

Redeemed Injectable Redeemed Injectable

AFL’s classification
-0.159** -0.136** -0.070 -0.029

(0.076) (0.064) (0.043) (0.035)

‘Or’ instead of ’and’
-0.133** -0.089** -0.024 0.009

(0.056) (0.044) (0.055) (0.045)

Equalities in inequalities
-0.112** -0.089** -0.074 0.011

(0.045) (0.038) (0.062) (0.050)

‘Or’ instead of ’and’, and -0.104** -0.088** -0.062 0.024

equalities in inequalities (0.044) (0.036) (0.070) (0.056)

Table B.2: Average treatment effect estimates using different Responder classifications relative
to the classification used by AFL. ‘Or’ instead of ’and’ corresponds to a Responder classifica-
tion in which households are classified as Responders if the wife does not want to have a child
in the next two years, in which the wife believes the husband’s ideal number of children is
larger than the households current number of children or in which the wives believe the hus-
band wants more children than the household currently has, and or in which the wife believes
the husband has a higher maximum, ideal or minimum number of desired children than she
does. Equalities instead of inequalities shifts the statements, other than the desirability of chil-
dren in the next two years, from statements corresponding to strict to weak inequalities. For
example, ’larger than’ becomes ’larger than or equal to.’ Statistical significance is assessed using
the usual two-sided test and indicated as follows: *** significant at the 1% level, ** significant
at the 5% level, *significant at the 10% level.
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the average treatment effect for receiving injectables becomes positive whilst still being sta-

tistically insignificant. When equalities instead of inequalities are used in the classification

for Responders, the average treatment effect in Responders decreases by approximately 30%

for voucher use and approximately 35% for receiving injectables, in line with expectations.

However, for Nonresponders, the average treatment effect for voucher use, but not receiving

injectables, remains virtually unchanged despite a 61% reduction in the number of the Non-

responders (see Table B.1). Whilst this may appear to imply that the conjecture that replacing

strict inequalities with weak inequalities would identify the households in which there are no

conflicts of preferences, if however viewed in combination with the changes observed when

both changes to the classification approach are applied, it may instead serve as further evi-

dence that using ‘and’ instead of ‘or’ was initially less correct. This is for two reasons. First,

the changes in average treatment effects from introducing equality signs into the Responder

condition was based on the assumption that ‘and’ was correct to begin with. Thus, receiving

unexpected results may serve as further evidence against the assumption. Second, as can be

seen in Table B.2, the average treatment effects all exhibit non-negligible changes when the

strict inequalities are replaced with weak inequalities after replacing ‘and’ with ‘or’. Finally,

I note a result from addressing these two potential issues that has important implications for

drawing later conclusions; when (approximately) shifting the households for which there are

no conflicts in preferences by moving the equality signs after changing ‘and’ to ‘or’, for Nonre-

sponders the average treatment effect on voucher use decreases whilst the average treatment

effect on receiving the injectable increases. This appears to imply that the effect on power for

Nonresponders is not uniform, at least across the difference outcomes, potentially rendering

Proposition 16 inapplicable. Results addressing this issue, which also provide further sup-

porting evidence that the adjustments to classification scheme are accurate, will be provided

further below. However, before doing so, I next investigate the effects of addressing the third

and fourth potential issues identified above.

Since addressing the fourth issue requires little further explanation (i.e., adjusting to a one-

sided hypothesis test is relatively straightforward), I focus here on addressing the third issue.

To do so, I use results from Ashraf, Field, and Leight (2013), who implement a similar treatment

to AFL in an almost identical sample, however, the household receives a voucher or does not

(handed to the wife in the presence of the husband if treated), rather than the wife receiving

the voucher in secret or not. In Table 2 of their paper, Ashraf, Field, and Leight (2013) provide

two estimates of the average treatment effect on reported usage of injectables over the past

two years (thus, the outcome variable does not exactly match the outcome in AFL, which is

usage of injectables due to redemption of the voucher) corresponding to different subsamples;

0.073 and 0.105. Now, if it is assumed that the husband has complete control of the household

decision, as AFL appear to imply ("[t]he Couple treatment, by essentially giving husbands veto

power over contraceptives provided throughout the study, approximates the spousal consent
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rules governing many family planning services offered through public and private clinics in

much of the developing world") since veto power over a binary decision implies the ability to

determine that decision, then the average treatment effects in Ashraf, Field, and Leight (2013)

can be taken as approximations of the average treatment effects of the voucher on husbands’

preferences for receiving the injectable, E[Yi,B(1) − Yi,B(0)].2 Furthermore, since the voucher

must be redeemed in order to receive the injectable, but one does not necessarily receive the

injectable by using the voucher, then the effects from Ashraf, Field, and Leight (2013) can be

considered lower bounds on the effect on voucher use.3

In Tables B.3 and B.4 below, I provide results with the average treatment effect estimates ad-

justed by either 0.073 and 0.105, and from using one-sided instead of two-sided hypothesis

tests.4. As can be seen, the results for Nonresponders mostly become statistically significant,

particularly for voucher use. In both tables, I adjust the average treatment effects for Respon-

ders by 0.073 only, whilst, for Nonresponders, in Table B.3 the average treatment effects are

adjusted by 0.105 and in Table B.4 the average treatment effects are adjusted by 0.073. The rea-

son for the asymmetry is that it seems reasonable to assume that the effect of the voucher

on receiving injectables would be larger for Nonresponders. This is because husbands in

Nonresponder households are more inclined to want their wives to be on contraception rel-

ative to husbands in households classified as Responders, that is, it seems reasonable that

E[Yi,B(1)−Yi,B(0)|Nonresponder] ≥ E[Yi,B(1)−Yi,B(0)|Responder]. Furthermore, conclusions

for Responders would be largely unaffected by using a larger adjustment.

It is, however, the case that some results for Nonresponders in Table B.4, whilst still negative

and therefore indicating at least some degree of empowerment among wives in these house-

holds, are not statistically significant. Given i) this negative but statistically insignificant result

is consistent with the indication above that some wives were disempowered by treatment with

respect to receiving injectables, and ii) that there appears to be a clear negative effect of treat-

ment with respect to voucher use for Nonresponders, I now present evidence that some wives

in the Nonresponder households indeed were, conditional on using the voucher, disempow-

ered by treatment with respect to receiving injectables. Furthermore, this evidence also appears

to suggest, but not necessarily causally, that nurses or the clinic played an important role in

households receiving injectables and that this role depended largely on the relative preferences

between the wife and husband.

2This result also follows using the weaker assumptions in Lemma 3. Assuming wives have relatively low power,
it is also approximately true for Nonresponders based on similar points to those in footnote 52 of Section 3.3.3.

3Since the outcome variable in Ashraf, Field, and Leight (2013) potentially includes receiving the injectable via
means other than using the voucher, the effect measured in Ashraf, Field, and Leight (2013) may be considered
an overestimate. However, given the difficulty of receiving injectables outlined in Ashraf, Field, and Leight (2013)
and AFL, and the ease with which they could be sourced with the voucher, I assume the impact of such effects are
negligible.

4Results from other combinations of these adjustments can be seen in Tables B.6 and B.7 in Appendix B.2.
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Responders Non-Responder

Voucher Received Voucher Received

Redeemed Injectable Redeemed Injectable

AFL’s classification
-0.232*** -0.209*** -0.175*** -0.134***

(0.076) (0.064) (0.043) (0.035)

‘Or’ instead of ’and’
-0.206*** -0.162*** -0.129*** -0.096**

(0.056) (0.044) (0.055) (0.045)

Equalities in inequalities
-0.185*** -0.162*** -0.179*** -0.094**

(0.045) (0.038) (0.062) (0.050)

‘Or’ instead of ’and’, and -0.177*** -0.161*** -0.167*** -0.081*

equalities in inequalities (0.044) (0.036) (0.070) (0.056)

Table B.3: Adjusted average treatment effect estimates using different Responder classifica-
tions relative to the classification used by AFL. For the Responders, average treatment effects
from Table B.2 are reduced by 0.073. For the Nonresponders, average treatment effects from
Table B.2 are reduced by 0.105. Standard errors are identical to Table B.2.‘Or’ instead of ’and’
corresponds to a Responder classification in which households are classified as Responders if
the wife does not want to have a child in the next two years, in which the wife believes the hus-
band’s ideal number of children is larger than the households current number of children or in
which the wives believe the husband wants more children than the household currently has,
and or in which the wife believes the husband has a higher maximum, ideal or minimum num-
ber of desired children than she does. Equalities instead of inequalities shifts the statements,
other than the desirability of children in the next two years, from statements corresponding to
strict to weak inequalities. For example, ’larger than’ becomes ’larger than or equal to.’ Statisti-
cal significance is assessed using a one-sided test, where the null hypothesis is an effect greater
than or equal to zero. Statistical significance is indicated as follows: *** significant at the 1%
level, ** significant at the 5% level, *significant at the 10% level.
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Responders Non-Responder

Voucher Received Voucher Received

Redeemed Injectable Redeemed Injectable

AFL’s classification
-0.232*** -0.209*** -0.143*** -0.102***

(0.076) (0.064) (0.043) (0.035)

‘Or’ instead of ’and’
-0.206*** -0.162*** -0.097** -0.064*

(0.056) (0.044) (0.055) (0.045)

Equalities in inequalities
-0.185*** -0.162*** -0.147*** -0.062

(0.045) (0.038) (0.062) (0.050)

‘Or’ instead of ’and’, and -0.177*** -0.161*** -0.135** -0.049

equalities in inequalities (0.044) (0.036) (0.070) (0.056)

Table B.4: Adjusted average treatment effect estimates using different Responder classifica-
tions relative to the classification used by AFL. For both Responders and Nonresponders, av-
erage treatment effects from Table B.2 are reduced by 0.073. Standard errors are identical to
Table B.2.‘Or’ instead of ’and’ corresponds to a Responder classification in which households
are classified as Responders if the wife does not want to have a child in the next two years, in
which the wife believes the husband’s ideal number of children is larger than the households
current number of children or in which the wives believe the husband wants more children
than the household currently has, and or in which the wife believes the husband has a higher
maximum, ideal or minimum number of desired children than she does. Equalities instead of
inequalities shifts the statements, other than the desirability of children in the next two years,
from statements corresponding to strict to weak inequalities. For example, ’larger than’ be-
comes ’larger than or equal to.’ Statistical significance is assessed using a one-sided test, where
the null hypothesis is an effect greater than or equal to zero. Statistical significance is indicated
as follows: *** significant at the 1% level, ** significant at the 5% level, *significant at the 10%
level.



B.1. ROBUSTNESS TESTS FOR SECTION 3.3.2 AND SECTION 3.3.3 149

To do so, I add voucher use, responder classification and various interaction terms into a single

econometric specification for receiving injectables. The results of this analysis can be seen in

Table B.5, from which the following two results are important. First, given the voucher is used,

the effect of treatment is positive and economically significant, but not statistically significant

for Nonresponders. This indicates that some wives in the Nonresponder sample were disem-

powered with respect to receiving the injectable (i.e., they received it when they did not want

to). Furthermore, this effect does not change signs using the adjustments above sourced from

Ashraf, Field, and Leight (2013).5 Second, it appears the nurse or clinic may have played an

important role for the following reasons, and that an important aspect of this role appears to

be have been to resist the preferences of the husband in favor of the wife. First, the treatment

effect is zero. This confirms the intuition that the effect of receiving injectables is only through

redeeming the voucher with the nurse at the clinic, and does not have a direct effect. Second,

the effect of voucher use on receiving injectables is positive, economically large, and highly

statically significant. Furthermore, it is, arguably, difficult to explain as entirely due to base-

line demand for contraception or the effect of preference treatment sourced from Ashraf, Field,

and Leight (2013) on the households preference for receiving injectables.6 Finally, there is a

negative, economically large and statistically significant difference between the effects of treat-

ment conditional on voucher use and responder classification, which also implies that among

Nonresponders treatment had an economically significant, positive effect on the effect of us-

ing the voucher whilst among Responders treatment had an economically significant, negative

effect on the effect of using the voucher (each of these effects are, however, statistically insignif-

icant on their own). Given this statistically significant difference across samples, the difference

in signs of effects across samples and the relative preferences across samples, it appears the

nurses or clinic were been able to significantly, but not entirely, resist the preferences of the

husband (from the perspective of the husband having veto power or general decision-making

rights in the household). Interestingly, this resistance appears to have been stronger for Non-

responders. Too see how, first suppose the household is a Responder, where the husband

prefers no injectables and the wife prefers injectables. If the husband were to always get his

way, then the probability of receiving injectables given treatment (where the husband has full

information about the voucher), voucher use and being a responder should be 0 but it is 0.384.

5Also note that the effect of treatment conditional on voucher use remains negative under AFL’s Responder
classification scheme, implying that the interpretation I suggest under AFL’s assumptions is robust to this analysis
(even if only marginally given the very small coefficient).

6Using the statistics in Table 1 of AFL, the rate of injectable usage conditional on using a contraception method
at baseline (which may be taken as an indication of demand for contraception in the household, which may then
be captured in voucher usage), is approximately 24%. Given this initial approximation, approximately 16% to
22% remains unexplained in the effects observed in Table B.5. It may be suggested that some of this remaining
unexplained effect is attributable to the preference effect of the voucher on receiving the injectable, which may be
approximated using the results from Ashraf, Field, and Leight (2013) as either 7.3% or 10.5%. Whilst attributing this
effect to voucher use still leaves approximately 6% to 15% unexplained, this effect is perhaps more appropriately
attributed to the effect of treatment conditional on voucher use (i.e., the interaction term between treatment and
voucher use) since the treatment variable carries the effect of the preference treatment.
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AFL’s classification ‘Or’ instead of ’and’ ‘Or’ instead of ’and’, and

equalities in inequalities

Treatment
0.000 0.000 0.000

(0.040) (0.052) (0.064)

Voucher use
0.459*** 0.444*** 0.400***

(0.042) (0.053) (0.070)

Responder
0.000 0.000 0.000

(0.066) (0.055) (0.056)

Treatment x Voucher use
-0.001 0.042 0.125

(0.059) (0.076) (0.099)

Treatment x Responder
0.000 0.000 0.000

(0.090) (0.076) (0.077)

Voucher use x Responder
-0.009 -0.016 0.070

(0.085) (0.076) (0.081)

Treatment

x

Voucher use -0.126 -0.114 -0.211*

x (0.125) 0.109 (0.116)

Responder

Table B.5: Effects of treatment on receiving injectables conditional on voucher use. Statistical
significance is assessed using a two-sided test and indicated as follows: *** significant at the
1% level, ** significant at the 5% level, *significant at the 10% level. Intercept terms are close to
zero.
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For a similar circumstance among Nonresponders, the probability should be 1 and it is 0.525.

In both cases, the differences from the husbands’ assumed preferences are economically and

statistically significant, however, the difference is noticeably larger for Nonresponders than

Responders. These results appear to indicate the nurse or clinic played an important, but com-

plex role, in the provision of injectables; despite the nurse or clinic apearing to exhibit a pref-

erence for prescribing injectables7 and treatment given voucher use generally disempowering

wives, it appears the nurse or clinic was able to resist the preferences of husbands in favor of

wives to a considerable degree and, perhaps surprisingly, this degree of resistance was larger

where the husband preferred injectable use despite the nurse’s or clinic’s apparent preference

for prescribing injectables.

Collectively, these results appear to indicate that there is a group, at least as large as the Re-

sponders identified by AFL, for whom treatment was disempowering. Given the observed

pattern of results among various classification schemes for Nonresponders, there also appears

to be a group, at least as large as the Nonresponders under the ‘or’ instead of ‘and’ and equal-

ities in inequalities group, for whom the "dominant effect" of treatment was empowering; this

is because the observed effects of treatment are generally negative. However, among this latter

group, the effect of treatment conditional on using the voucher was indeed disempowering.

Given this set of results, a valid question is what was the effect on the remaining households?

Since these households are either drawn from the above two groups, I show that the effect

for the remaining households is at least consistent with households being drawn from these

two types of households, or a household in which there is no conflict of preferences as also

postulated above. If households are drawn from any of these three types of households, then

the treatment effect should be negative. This is because the effect is negative for Responders,

the dominant effect for Nonresponders is negative, and the effect where there is no conflict

should be zero. Indeed, the effect is negative in this remaining group; the effect on voucher

use is -0.079 with a standard error of 0.056 and the effect on receiving injectables is -0.067 with

a standard error of 0.046. Neither are statistically significant based on a two-sided test, how-

ever both are statistically significant at the 10% level based on a one-sided test where the null

hypothesis is that the effects are greater than or equal to zero.

7This is exhibited by the nurse or clinic prescribing injectables above baseline demand within the sample.
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B.2 Additional results for robustness tests in Appendix B.1

Responders Non-Responder

Voucher Received Voucher Received

Redeemed Injectable Redeemed Injectable

AFL’s classification
-0.232*** -0.209*** -0.143*** -0.102***

(0.076) (0.064) (0.043) (0.035)

‘Or’ instead of ’and’
-0.206*** -0.162*** -0.097* -0.064

(0.056) (0.044) (0.055) (0.045)

Equalities in inequalities
-0.185*** -0.162*** -0.147** -0.062

(0.045) (0.038) (0.062) (0.050)

‘Or’ instead of ’and’, and -0.177*** -0.161*** -0.135* -0.049

equalities in inequalities (0.044) (0.036) (0.070) (0.056)

Table B.6: Adjusted average treatment effect estimates using different Responder classifica-
tions relative to the classification used by AFL. For both Responders and Nonresponders, av-
erage treatment effects from Table B.2 are reduced by 0.073. Standard errors are identical to
Table B.2.‘Or’ instead of ’and’ corresponds to a Responder classification in which households
are classified as Responders if the wife does not want to have a child in the next two years, in
which the wife believes the husband’s ideal number of children is larger than the households
current number of children or in which the wives believe the husband wants more children
than the household currently has, and or in which the wife believes the husband has a higher
maximum, ideal or minimum number of desired children than she does. Equalities instead of
inequalities shifts the statements, other than the desirability of children in the next two years,
from statements corresponding to strict to weak inequalities. For example, ’larger than’ be-
comes ’larger than or equal to.’ Statistical significance is assessed using the usual two-sided
test and is indicated as follows: *** significant at the 1% level, ** significant at the 5% level,
*significant at the 10% level.
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Responders Non-Responder

Voucher Received Voucher Received

Redeemed Injectable Redeemed Injectable

AFL’s classification
-0.159** -0.136** -0.070* -0.029

(0.076) (0.064) (0.043) (0.035)

‘Or’ instead of ’and’
-0.133*** -0.089** -0.024 0.009

(0.056) (0.044) (0.055) (0.045)

Equalities in inequalities
-0.112*** -0.089*** -0.074 0.011

(0.045) (0.038) (0.062) (0.050)

‘Or’ instead of ’and’, and -0.104*** -0.088*** -0.062 0.024

equalities in inequalities (0.044) (0.036) (0.070) (0.056)

Table B.7: Average treatment effect estimates using different Responder classifications relative
to the classification used by AFL. ‘Or’ instead of ’and’ corresponds to a Responder classifica-
tion in which households are classified as Responders if the wife does not want to have a child
in the next two years, in which the wife believes the husband’s ideal number of children is
larger than the households current number of children or in which the wives believe the hus-
band wants more children than the household currently has, and or in which the wife believes
the husband has a higher maximum, ideal or minimum number of desired children than she
does. Equalities instead of inequalities shifts the statements, other than the desirability of chil-
dren in the next two years, from statements corresponding to strict to weak inequalities. For
example, ’larger than’ becomes ’larger than or equal to.’ Statistical significance is assessed using
a one-sided test, where the null hypothesis is an effect greater than or equal to zero. Statistical
significance is indicated as follows: *** significant at the 1% level, ** significant at the 5% level,
*significant at the 10% level.



Appendix C

Appendices for Chapter 4

C.1 Extended taxonomy

In this section, we list and briefly describe maximization problems not included in Section 4.2.

Similar to those maximization problems presented in Section 4.2, many of these maximization

problems are drawn from various theories of the firm. In some cases, they are elaborations of

these theories that we believe to be reasonable. For practical reasons, we do not cover maxi-

mization problems for every possible theory; we focus on those that were either very promi-

nent and have been less studied recently, those that have had recent theoretical development,

or are important in practice. The maximization problems we cover in this section include

financial wealth maximization, long-term, broad, financial wealth common ownership, uni-

versal ownership, team production theory, and corporate purpose.

Financial wealth maximization expands beyond profits to include other financial interests in

the firm. Under financial wealth maximization (‘FW’), the objective function is given by:

φFW = φLTP +
∑
t

δtπ3,t

where those with financial claims other than shareholders’ are assumed to be the stakeholder

group for which j = 3, π3,t represents payoffs to this group in period t, δt is the discount factor

applied to these payoffs in period t and δ1 = 1.

For financial wealth maximization, the only constraints we suggest are participation con-

straints and production technology constraints. Thus, the maximization problem for financial

wealth maximization is given by:

154
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max
ai

φFW

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{ai ∈ Aj,cp} −∞× (1− 1{ai ∈ Aj,cp}) for all j ̸= 1,

ai ∈ At(F ) for all i.

Financial wealth maximization is intended to represent shareholder wealth maximization,1

which was a common objective function proposed in the economics and finance literature on

firm objectives throughout the 20th century DeAngelo (for an older, but also very useful com-

mentary on this literature, see 1981). It is also an objective function which forms the basis

of much of the theory of financial economics (Schmalz, 2018). In this literature, which was

largely positive rather than normative, it was generally concluded that firms would maximize

the financial wealth of owners, where the owners of firms were almost always considered to be

shareholders. To the best of our knowledge, the most recent normative argument for financial

wealth maximization was put forward by Jensen (2001a) and Jensen (2001b, 2002), who sug-

gests that, under some assumptions, firms acting according to financial wealth maximization

"makes society better off" by maximizing welfare.

In the maximization problem for financial wealth maximization, we do not include legal and

ethical constraints. This is because the connection to these constraints in the literature on fi-

nancial wealth maximization seemed relatively weak, which we pursued by following cita-

tions on Jensen (2001a) and Jensen (2001b, 2002) and through other references. For example,

Jensen (2001a) is cited by Wallace (2003). Wallace (2003) then cites Hayek (2022), who is very

clear about conforming to "legal and moral rules." However, both Jensen (2001a) and Jensen

(2001b, 2002) and Wallace (2003) do not discuss this conformism, and, upon further reading,

Hayek (2022) seems to mix references to profit maximization and financial wealth maximiza-

tion. Furthermore, Zingales (2000), a highly cited finance paper on the theory of the firm,2

whilst mentioning the law governing corporations, does not seem to emphasize moral con-

straints on firm behavior.3 Finally, in his commentary on the positive theories mentioned in

the previous paragraph, DeAngelo (1981) does not specifically mention legal and ethical con-

1We use the term financial wealth maximization rather than shareholder wealth maximization for clarity and to
clearly delineate financial wealth maximization from profit maximization. We note also that the objective function
of financial wealth maximization is also sometimes referred to as ’firm value’, particularly in the finance literature.
For clarity, we also do not use label this maximization problem firm value maximization as, arguably, the value
created by a firm includes more than the value the firm creates for financial claimants.

2Note, however, that Zingales (2000) does not appear to address firm objective functions and maximization
problems, although Zingales (2000) does address the "value of the firm", governance and how surplus is allocated
"among its members".

3We acknowledge this is in stark contrast to more recent work by Professor Zingales. See, for example, Hart and
Zingales (2017), Zingales (2017), Broccardo, Hart, and Zingales (2022)
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straints.4

The next maximization problem we present is long-term, broad, financial wealth common

ownership (‘LTBFWCO’). This form of common ownership is similar to long-term, broad com-

mon ownership, except financial wealth, not only profits, appears in a firm’s objective function.

Therefore, the objective function and maximization problem are given by:

φLTBFWCO = φFW +
∑

j ∈ INTRA

λjφFW ,j +
∑

k ∈ V INTER

λkφFW ,k +
∑

l ∈ HINTER

λlφFW ,l

max
ai

φLTBFWCO

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{ai ∈ Aj,cp} −∞× (1− 1{ai ∈ Aj,cp}) for all j ̸= 1,

ai ∈ At(F ) for all i.

The primary reason for including this maximization problem is that it represents the portfolio

interests of institutional investors more accurately than the forms of common ownership pre-

sented in Section 4.2. In Section 4.2, we argued for the appropriateness of the maximization

problem for long-term, broad common ownership on the basis of its objective function accu-

rately representing the equity portfolio of institutional investors. However, an institutional

investor’s investment portfolio may include other financial claims on firms, such as a firm’s

debts. Therefore, for the same legal and economic reasons given in Section 4.2, the objective

function pursued by institutional investors may be to maximize their assets under manage-

ment, or financial wealth, which, under the usual assumptions used to aggregate investors’

objective functions in the common ownership literature, may lead to firms solving the maxi-

mization problem presented for long-term, broad, financial wealth common ownership.

A notion related to, but somewhat different from, common ownership is universal owner-

ship. We propose two types of universal ownership; macro universal ownership and micro

universal ownership. For macro universal ownership (‘Macro-UO’), we adopt the objective

function for socially responsible investors where, however, instead of considering the inter-

ests of ‘society’, the macro universal owner considers the interests of the ’economy’. That is,

φMacro−UO = φSRI , however, the group for which j = 2 is the ‘economy’ rather than ‘society’.

For micro universal ownership (‘Micro-UO’), we adopt the objective function of long-term,

broad financial wealth common ownership. That is, φMicro−UO = φLTBFWCO. In addition

to participation constraints, we include constraints for both types of universal ownership, de-

noted Auo. The maximization problem for each type of universal ownership is therefore given

4DeAngelo (1981) does restrict firm decisions to a feasible set. However, what determines feasibility does not
appear to be specified. The example given by DeAngelo (1981) is "firms’ possibilities set", which we believe to be
referring to the production possibility set of a firm.
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by:
max
ai

φMacro−UO

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{ai ∈ Aj,cp} −∞× (1− 1{ai ∈ Aj,cp}) for all j ̸= 1,

ai ∈ At(F ) for all i.

ai ∈ Auo for all i,

max
ai

φMicro−UO

s.t. π̃1 ≥ w1,

π̃j ≥ wj1{ai ∈ Aj,cp} −∞× (1− 1{ai ∈ Aj,cp}) for all j ̸= 1,

ai ∈ At(F ) for all i.

ai ∈ Auo for all i,

We justify these maximization problems for universal ownership as follows. First, we believe

macro universal ownership accurately represents the objective function of universal ownership

as initially outlined by Monks (1996) and further developed by Hawley and Williams (2000a)

and Hawley and Williams (2000b). This is because these papers primarily focus on institu-

tional investors as ‘owners’ only and, arguably, from a quasi-policy perspective. The focus of

Monks (1996) and Hawley and Williams (2000a) and Hawley and Williams (2000b) on institu-

tional investors’ role as ‘owners’ only is captured by only including profits, and not cash flows

from any other financial claims of institutional investors’, in the objective function. The focus

from a quasi-policy perspective is captured by giving weight to the interests of the ‘economy’.

This quasi-policy perspective may be seen in Monks (1996) and Hawley and Williams (2000a)

and Hawley and Williams (2000b). For example, it is suggested by Monks (1996) that "[t]heir

holdings are so diversified that they have the incentive to represent the ownership sector (and

the economy) generally rather than any specific industries or companies. This endows them

with a breadth of concern that naturally aligns with the public interest." Furthermore, Hawley

and Williams (2000a) suggest that "a universal owner ... cares not only about the governance

and performance of the individual companies that compose its investment portfolio, but ...

also cares about the performance of the economy as a whole." Finally, taking a quasi-policy-

level perspective by focusing on the "economy as a whole", rather than micro-level interactions

between firms, is further exemplified by the policy-like approaches to universal ownership

suggested by Hawley and Williams (2000b).

Second, we believe that micro universal ownership is an accurate representation of more re-

cent developments in universal ownership theory. Recent developments in universal owner-

ship theory have tended to focus on the actual portfolio of institutional investors, including

all of the financial interests of universal owners, and has tended to shy away from claims
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of suggesting universal owners have an interest in the "economy as a whole" (Hawley and

Williams, 2000a). For example, the "[f]ormal description of universal owner theory" presented

by Gosling (2024) clearly focuses on portfolio-level returns to the institutional investor; "[a]sset

owners should use their influence to reduce market-wide risks where they can, even if in so-

doing they reduce long-term returns of particular companies or sectors within their portfolio,

provided this reduction, plus the cost of taking action, is outweighed by the positive long-

term return or risk-reduction impact on the remainder of the portfolio." Contrary to the ob-

jective function for macro universal ownership, this definition also addresses criticisms that

universal owners do not in fact ‘own the economy’ (see, for example, Condon, 2020; Kahan

and Rock, 2022; Tallarita, 2023) and is in line with a recent shift in describing universal owners

as ‘asset owners’, where, to avoid confusion, ‘asset owners’ refers to the ownership of financial

assets by institutional investors rather than the assets of firms (see, for example, Gosling, 2024;

Quigley, 2020).

Finally, we include the constraints outlined in each maximization problem for the following

reasons. First, if micro universal ownership is to differ from long-term, broad, financial wealth

common ownership, then the universal owner constraints, ai ∈ Auo, must be restrictive in

some sense. To the best of our knowledge, these constraints are yet to be clearly articulated,

however, given the recent concern about the anti-competitive effects of common ownership, it

seems reasonable that universal ownership constraints should at least restrict firms from taking

actions that are anti-competitive. Second, legal constraints are omitted since encouraging firms

to follow the law does not appear to be emphasized in universal ownership theory. Rather,

much of the focus appears to be on influencing the law through policy advocacy (see, for

example, Gosling, 2024; Hawley and Williams, 2000b).

We next address team production theory (Blair and Stout, 1999). For team production theory

(‘TP’), we suggest the narrow stakeholder maximization problem from Section 4.2 but with-

out purpose constraints. Specifically, φTP = φSN
. Then, the maximization problem for team

production theory may be given by:

max
ai

φTP

s.t. π̃j ≥ wj for all j ∈ SN ,

π̃j ≥ wj1{ai ∈ Aj,cp} −∞× (1− 1{ai ∈ Aj,cp}) for all j /∈ SN ,

ai ∈ At(F ) for all i.

ai ∈ Al for all i,

We believe this is an adequate representation for the following reasons. Team production the-

ory suggests that directors of public corporations mediate between the individuals or groups

necessary for production in order to ensure their participation and are responsible for the di-
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vision of surplus among these individuals and groups. Whilst directors may consider any

group that contributes to the success of the corporation (Stout, 2017), those included in the nar-

row stakeholder group may be an adequate approximation. Thus, the objective function and

participation constraints from narrow stakeholder maximization likely apply to team produc-

tion theory. Furthermore, legal constraints likely apply; whilst Blair and Stout (1999) suggest

that decisions "within" the corporation ultimately lie with directors, they also suggest that this

claim should not be "read too broadly" as courts will intervene in some circumstances.5 Fi-

nally, the purpose constraints likely do not apply since (Stout, 2017) proposes team production

theory as a corporate purpose.

Finally, we address corporate purpose (see, for example, Mayer, 2021). For corporate pur-

pose, we suggest two maximization problems; constraint-based purpose maximization (‘CP’)

and objective-based purpose maximization (‘OP’). Constraint-based purpose maximization is

equivalent to the wide stakeholder maximization problem, where φCP = φSB
. For objective-

based purpose maximization, we suggest the same constraints as the wide stakeholder maxi-

mization problem and, for the reasons given further below, simply denote the objective func-

tion as φOP where φOP is a non-binary measure of performance that reflects how well a firm

achieves its corporate purpose. Since the maximization problem for constraint-based purpose

maximization is equivalent to the wide stakeholder maximization problem, we only state the

maximization problem for objective-based purpose maximization, which is given by:

max
ai

φOP

s.t. π̃j ≥ wj for all j ∈ SW ,

π̃j ≥ wj1{ai ∈ Aj,cp} −∞× (1− 1{ai ∈ Aj,cp}) for all j /∈ SW ,

ai ∈ At(F ) for all i.

ai ∈ Al for all i,

ai ∈ Ap for all i.

We believe these maximization problems may be appropriate for corporate purpose for the fol-

lowing reasons. First, including the participation, legal and purpose constraints may address

the requirement that firms are "not profiting from producing problems" Mayer (2021) since

these constraints may exclude actions by firms that negatively impact others. Second, the

two maximization problems allow two different interpretations of corporate purpose. First,

purpose may be seen as binary as in constraint-based purpose maximization; the firm either

5Blair and Stout (1999) also suggest that corporations have a "fundamentally political nature" and that the
groups within corporations "will inevitably use political tools, in addition to economic and legal tools, to try to
capture a larger share of the rents produced by team production." Such a statement may somewhat undercut the
application of legal constraints since following legal constraints is then subject to politics. Nonetheless, those indi-
viduals or groups with sufficient power may impose legal constraints on the firm.
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achieves its purpose or does not. Examples of binary purposes can be seen in the examples

given for Novo Nordisks corporate purpose by Mayer (2021). Over time, Novo Nordisk’s pur-

pose evolved from being "to produce insulin", to "to help people treat Type 2 diabetes", then

finally to "to help people avoid getting diabetes." Each of these purposes can be seen as binary;

Novo Nordisk either did them or did not.6 Second, a firm may be interested not only in achiev-

ing its purpose but also in how well it achieves its purpose. This is captured by objective-based

purpose maximization since φOP is a measure of the firm’s performance according to its cor-

porate purpose. This also reflects the proposal that corporate law "make purpose the firm’s

objective" (Mayer, 2021).

C.2 Objective functions and product market competition

Here, we consider the possible co-existence of firms with different objectives. One might ex-

pect that free entry of profit-maximizing firms drives others with non-profit objectives out of

the market.7 We find that is not necessarily the case. For a meaningful distinction between

profit and non-profit objectives, we consider an environment with externalities. In particular,

we consider an environment where production generates negative externalities that do not

affect profits or profit-maximizers’ choices. However, disutility arising from such negative

externalities are often taken into consideration by firms with non-profit objectives. Irrespec-

tive of the maximands, we assume that all firms have to be viable—i.e., satisfy a non-negative

profit constraint. We demonstrate that, indeed, in an environment with free entry of profit-

maximizing firms, there is always a Nash equilibrium where only profit-maximizing firms

produce a strictly positive amount of output. However, that is not necessarily the only Nash

equilibrium. We present an illustrative example that shows the existence of a Nash equilib-

rium where a firm maximizing welfare co-exists with profit maximizers despite the free entry

of the latter group.8

Consider a Cournot oligopoly with N (potential) profit-maximizing firms that can produce a

homogeneous good. We assume that N is sufficiently large but finite. In addition, there is

a firm 0 which maximizes a different objective function which we specify later. The inverse

demand for the homogeneous good is given by:

P = z −Q

6Of course, this leaves open the question of the distribution of surplus, which will be determined by φCP . Since
this distribution may occur in many forms (Mayer, 2021), we simply adopt the wide stakeholder objective function
as it seems most aligned with looking after "people and planet."

7See for example ’Profit Selection Theorem’ of Fleurbaey and Ponthière (2023) [emphasis added] for an argument
along this line.

8Naturally, whether such an equilibrium with non-profit maximizers exists or not depends on the specification
of the objective function and the extent of externalities.
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where z > 0, and P and Q denote price and aggregate output respectively. All firms have

identical costs. Cost of producing q units is:

C(q) =
q2

2
+ k

where q > 0 and 0 otherwise. Producing q units of output emits pollution creates disutility eq

to consumers where e > 0. Profit-maximizing firms do not take that into account.

First, we characterize the Nash equilibrium where only profit-maximizing firms produce a

strictly positive amount of output. Let qi denote the output produced by firm i(= 0, 1, 2, ..., N).

For the time being, we assume q0 = 0. Each profit-maximizing firm i chooses qi to maximize

its profits:

πi ≡ (z − (qi +
∑
j ̸=i,0

qj))qi −
q2i
2

− k

subject to the constraint πi ≥ 0. Solving the first-order conditions for profit-maximization, i.e.

∂πi
∂qi

= z − 2qi −
∑
j ̸=i

qj − qi ≤ 0,= 0 if qi > 0

we find that, in an equilibrium where n ≤ N firms are active (i.e., produce strictly positive

amount), each active firm produces

qi =
z

n+ 2
= q(n)

In a free-entry equilibrium, n∗ firms are active where n = n∗ is the largest positive integer that

satisfies

P (nq(n))q(n)− C(q(n)) ≥ 0

Ignoring the integer constraint and assuming that z and K are suitably large we find

n∗ =

√
3z2

2K
− 2, and q∗ =

√
2K

3

Check that

P ∗ =

√
8K

3
, Q∗ = z −

√
8K

3

For a concrete example, consider z = 72, K = 54. Then

q∗ = 6, n∗ = 10

If there are N(> 10) profit-maximizing firms with production capability, any 10 firms produc-

ing 6 units each and the remaining firms producing zero units is a unique candidate for Nash



C.2. OBJECTIVE FUNCTIONS AND PRODUCT MARKET COMPETITION 162

equilibrium. To prove that indeed it is, we have to show that firm 0 (or for that matter any in-

active profit-maximizing firm) does not have an incentive to choose a strictly positive amount

of output. Note that

Q∗ = 60, P ∗ = 72− 60 = 12

If firm 0 chooses q0(> 0) units of output while 10 profit-maximizers choose 6 units each, we

get P = 12− q0 and

π0 = (12− q0)q0 −
q20
2

− k = 12q0 −
3q20
2

− 54 < 0

for all q0 > 0.

Now let us turn to firm 0. Assume that it chooses q0 to maximize welfare which is consumer

surplus plus profits less eQ. We continue with the same numbers in the previous example (i.e.

z = 72,K = 54). When e ≤ 3,

q∗0 = 6, q∗1 = ... = q∗9 = 6,

and the remaining firms choosing zero units of output constitute a Nash equilibrium. We have

replaced a profit-maximizing firm with a welfare-maximizing firm. Observe that the number

of active firms and output per firm is same as before. Thus, aggregate outcomes are the same

as before, i.e., Q∗ = 60 and P ∗ = 72 − 60 = 12. Since P ∗ and q∗ remain the same as before,

active profit maximizers earn zero profits as before. So does firm 0 since it also faces the same

price and chooses the same level of output as other profit-maximizing firms. Note that, at

this configuration, profits are zero, consumer surplus (CS) is Q∗2

2 = 1800 and disutility due to

negative externality is −eQ∗ = −60e. Welfare when q0 = 6 is given

W |q0=6 = 1800− 60e.

Can firm 0 achieve higher welfare by choosing q0 ̸= 6 and yet maintain π0 ≥ 0. Suppose

q1 = q2 = ... = q9 = 6. For q0 > 0, firm 0’s profit is

π0 = (18− q0)q0 −
q20
2

− 54

which is strictly negative for all q0 > 0 unless q0 = 6. Thus, firm 0’s choice is effectively

between q0 = 0 and q0 = 6. When q0 = 0 and qi = 9 for i ∈ {1, 2, ..., 9} we have Q = 54 and

P = 72− 54 = 18. Consumer surplus decreases from 1800 to 1458. Aggregate profits however

increases from zero to 324. Welfare when q0 = 0 is given

W |q0=0 = 1782− 54e.

Observe that W |q0=6 ≥ W |q0=0 whenever e ≤ 3. Thus, for all e ≤ 3, q0 = q1 = ... = q9 = 6,
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constitute a Nash equilibrium.

Two remarks are in order. First, in the example described above, there are other Nash equi-

libria where q∗0 /∈ {0, 6} and n∗ /∈ {9, 10}. Stackelberg environment narrows down the set

of equilibria. Our preliminary finding suggests that firm 0 can enjoy strictly positive profits

as a Stackelberg leader despite free entry of profit-maximizers. Second, the line of argument

presented here—replacing a profit maximizer with a welfare maximizer—does not necessarily

work for all objective functions. Suppose firm 0 chooses q0 to maximize π̃0 = π0 − eq0 subject

π0 ≥ 0. The term −eq0 in the objective function reflects social responsibility. Note q0 = 0

ensures π0 = 0 as well as π̃0 = 0. Alternatively, assuming q1 = q2 = ... = q9 = 6, firm 0 can

choose q0 = 6 as that is the only strictly positive quantity level that yields non-negative profits.

However

π̃0|q0=6 = π0 − eq0 = −6e < 0

which is strictly lower than π̃0|q0=0 = 0. Unless the firm is legally required to choose q0 > 0, it

would rather choose q0 = 0 as it feels socially responsible for its action.

In ongoing work, we are extending the analysis to accommodate a larger class of demand and

cost functions, general objective functions and alternative market environment (e.g., differen-

tiated Bertrand) 9

C.3 Ongoing survey of the empirical literature

In this section, we outline the empirical methods and results used to classify firms, investors or

managers as acting according to the objective functions from the maximization problems out-

lined in Section 4.2. We consider four empirical methods, which we outline in their respective

sections below: reduced-form power-based approaches, reduced-form incentive-parameter-

based approaches, structural models and case studies. For each method, we assess whether

alternative objective functions are considered as alternative explanations for the results. Our

approach to this assessment is method-dependent and, therefore, will be outlined for each

method further below. From our empirical survey, we highlight the following three results.

First, similar to the theoretical literature, papers almost always compare their objective of in-

terest to profit maximization without considering alternative objective functions, or, where

alternative objective functions are considered as alternative explanations, do not perform tests

to separate these alternative objective functions. Second, in light of this and since, as we will

show, there are mixed results in the empirical literature for every objective function, the only

objective function that may be rejected is short-term profit maximization. Third, it does not

appear any objective function could explain all of the results. Given these three results, the

classification problem appears to remain largely an open theoretical and empirical problem.

9Details are available on request.
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C.3.1 Reduced-form approaches

There is a considerable number of empirical papers that are reduced-form. To effectively deal

with this amount of literature in the space we have, we split reduced-form empirics into two

common approaches we observed in the literature; power-based and incentive-parameter-

based approaches. Within these approaches, we then focus on highly-cited, recent papers from

the literature for each objective function.

C.3.1.1 Power-based approaches

In the reduced-form empirical literature adopting power-based approaches, the key relation-

ship of interest is between firm, f , behavior, Y , at time t, Yft, and the power (or control or

influence), ρ, of an agent or agents of interest, usually an investor or group of investors, A, at

the firm at time t, ρAft. The typical econometric specification is given by:

Yft = βρAft +Xβ + ϵft,

where X is a vector of controls, including fixed effects, ϵft is the error term, and β is the coef-

ficient of interest. Papers then draw conclusions about the objective function of the agent of

interest based on the sign and statistical significance of β and a predicted sign for β based on

the objective function of interest in the paper.

As an example, consider Dyck, Lins, Roth, and Wagner (2019), who study the effects of insti-

tutional investors on firm-level corporate social responsibility through institutional investor

ownership. The core econometric specification in Dyck, Lins, Roth, and Wagner (2019) is given

by:

Log(Scoreit) = α+ βXit−1 + γ
′
Yit−1 + εit

where i indexes firms, t indexes years, Log(Scoreit) is the firm-level CSR score as measured by

environmental (‘E’) and social (‘S’) scores, α is an intercept term, Xit−1 is institutional investor

ownership, Yit−1 is a set of control variables and εit is the error term. Based on estimates

of β that are positive and statistically significant, Dyck, Lins, Roth, and Wagner (2019) then

conclude “we provide new evidence that institutional investors push for stronger firm-level

E&S performance around the world. That is, firms are stepping up their E&S performance

because investors are asking for it."

The intuition of the power-based method appears to be that β carries information about the

preferences of the agent of interest and, that, as ρAft increases, the agent of interest should

get more of what they want (and vice versa). To accommodate more concrete discussion of

the results from studies using the power-based approach, we follow the model presented in
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Chapter 3 for this approach, which implies that:

β = E[YAft − YBft]

where YAft is the most-preferred firm choice of the agent of interest, A, at firm f at time t, and

YBft is the most-preferred firm choice of a benchmark agent, B, at firm f at time t. Based on

our reading of the literature, it seems most common for YBft to be assumed to be a (short-term)

profit maximizer. We therefore also make this assumption.

We now provide results from each of the literatures.10 In the literature on social responsibility,

two highly cited papers are Dyck, Lins, Roth, and Wagner (2019) and Chen, Dong, and Lin

(2020). Both Dyck, Lins, Roth, and Wagner (2019) and Chen, Dong, and Lin (2020) investi-

gate the effect of institutional investors on investees’ corporate social responsibility. In both

papers, the ability of institutional investors to influence firm behavior is proxied by institu-

tional investor ownership11 and corporate social responsibility is measured by CSR scores12.

Both studies use the the econometric specification in Equation C.3.1.1 and neither explore the

possibility of objectives other than social responsibility for their results, which could plausi-

bly be explained by long-term profit maximization, stakeholder theory or, to the extent that

CSR scores are linked to the reduction of negative spillovers from production, common own-

ership.13

Recent examples from the literature on long-term profit maximization include Gloßner (2019),

Kim, Kim, Kim, and Park (2019) and Dimson, Karakaş, and Li (2023).14. Gloßner (2019), Kim,

Kim, Kim, and Park (2019) and Dimson, Karakaş, and Li (2023) all investigate the effects of

long-term investors on firms’ CSR (or E&S) performance, generally finding that long-term in-

vestors encourage CSR. Surprisingly, Gloßner (2019) and Kim, Kim, Kim, and Park (2019) do

10We are unaware of any papers that investigate stakeholder theory for shareholders or managers using power-
based approaches. Empirical papers on stakeholder theory are, therefore, not covered in this section. For a related
literature, see the literature on stakeholder salience (for a recent review, see Wood, Mitchell, Agle, and Bryan, 2021).
Stakeholder salience appears to focus on managers’ perceived importance of stakeholders other than investors,
where importance is based on the power, legitimacy and urgency of a stakeholder.

11Chen, Dong, and Lin (2020) also use measures of shareholder attention.
12Dyck, Lins, Roth, and Wagner (2019) use environmental and social scores from the Thomson Reuters AS-

SET4 ESG database and Chen, Dong, and Lin (2020) use CSR strengths and weaknesses from the MSCI ESG KLD
database

13A more recent paper that is also subject to these issues is Hwang, Titman, and Wang (2022).
14It is not entirely clear in Dimson, Karakaş, and Li (2023) which objective is being tested. On the one hand, Dim-

son, Karakaş, and Li (2023) claim in their abstract to be studying "long-term shareholders", whilst on the other, they
claim to be studying "universal owners", and "responsible" owners and investors in various other sections of their
paper. Strictly speaking, they study coordinated engagements by signatories of the United-Nations-supported
Principles for Responsible Investment (‘PRI’). Signatories of the PRI agree to six principles, including to "incor-
porate ESG issues into their investment analysis and decision-making", and the statement that "we believe that
environmental, social, and corporate governance (ESG) issues can affect the performance of investment portfo-
lios (to varying degrees across companies, sectors, regions, asset classes and through time)" PRI (2024). Given the
mention of investment portfolios, it may also be that signatories of the PRI act as common owners in so far it is
consistent with their "fiduciary responsibilities".
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not appear to recognize that their results are potentially attributable to social responsibility,

stakeholder theory, or common ownership, whilst Dimson, Karakaş, and Li (2023) could be

seen as implicitly recognizing the potential for their results to be attributed to universal own-

ership.

Finally, we discuss the results for common ownership. Since common ownership appears to be

dominated by incentive-parameter-based approach, the only papers that use the power-based

approach, to the best of our knowledge, and might be considered part of the common own-

ership literature are He and Huang (2017) and Azar, Duro, Kadach, and Ormazabal (2021).

He and Huang (2017) investigate the effect of within-industry cross-ownership on the product

market behavior and performance of firms. The results of He and Huang (2017) for market

share growth, improved profitability, explicit coordination and innovation productivity could

be explained by socially responsible investment, long-term profit maximization or stakeholder

theory (as outlined in Section 4.3.1). Azar, Duro, Kadach, and Ormazabal (2021) examine the

relationship between the institutional ownership of the "Big 3" asset managers (BlackRock,

StateStreet and Vanguard) and firm-level greenhouse gas emissions. Overall, they find that

the Big 3 ownership has a negative association with firm-level emissions, which is consistent

with the incentives, including common ownership, they observe in their dataset. Azar, Duro,

Kadach, and Ormazabal (2021) do potentially recognize social responsibility as an alternative

motivation, albeit through the attraction of investment clients with such motivations. How-

ever, Azar, Duro, Kadach, and Ormazabal (2021) do not provide empirical evidence that dif-

ferentiates between these motivations, nor do they explore the possibility of long-term profit

maximization or stakeholder theory.

C.3.1.2 Incentive-parameter-based approaches

In the reduced-form empirical literature adopting the incentive-parameter-based approach, the

key relationship of interest is between firm behaviour at time t, Yft, and firm-level or agent-

level,A, incentive parameters, δAjft, where j indexes incentive parameters. Theoretically, these

incentive parameters are typically applied to future payoffs or stakeholder group A’s payoffs

and are what we call discount factors in Section 4.2.15 The typical econometric specification is

given by:

Yft = βδAjft +Xβ + ϵft, (C.1)

where X and ϵft are as defined in Section C.3.1.1, and δAjft is usually calculated as a weighted,

wi, function of individual agent, i, incentive parameters, δijft:

δAjft =
∑
i∈A

wiδijft, (C.2)

15In applied empirics, however, proxies for these incentive parameters are often used, which implies measure-
ment error. Whilst measurement error may be an important consideration in weighting the validity of applied
empirical work, we, for simplicity, assume it is not an issue for our purposes.
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Conclusions about the relevance of the incentive parameter to, and, therefore, the objective

function of, the agents of interest are then made based on the sign and statistical significance

of β.

As an example, consider Antón, Ederer, Giné, and Schmalz (2023), who study the effects of

common ownership incentives on the wealth-performance sensitivity of compensation schemes

for CEOs. The core econometric specification in Antón, Ederer, Giné, and Schmalz (2023) is

given by:

WPSijzt = θCOit + ξXijz4t + ηz2t + νi + ϵijzt

where i indexes firms, j indexes managers, z2 represents industries at the two-digit level, z4
represents industries at the four-digit level, WPSijzt is a measure of the wealth-performance

sensitivity of CEO compensation, COit is a measure of common ownership incentives,16 Xijz4t

is a vector of control variables, ηz2t are industry-year fixed effects, νi are firm fixed effects

and ϵijzt is the error term. Based on estimates of θ that are negative and statistically significant,

Antón, Ederer, Giné, and Schmalz (2023) conclude "[f]irm-level common ownership has a large

negative effect on the performance sensitivity of managerial incentives."

Assuming β is consistently estimated, the classification problem may not arise. This is because

the incentive parameters may characterize particularly types of objective functions. However,

if the incentive parameters of other objective functions that could potentially explain the results

are omitted, then the classification problem may arise. When assessing the literature applying

the incentive-parameter-based approach, we therefore assess whether measures of the incen-

tive parameters from other objective functions are included in the econometric specification.

To see how this problem may arise, suppose there is an omitted incentive parameter that con-

tributes to omitted variable bias. Specifically, suppose there is another incentive parameter

δAj′ft calculated as:

δAj′ft =
∑
i∈A

wiδAj′ft (C.3)

that also affects firm behavior, Yft. To capture this in Equation C.1, suppose ϵft = γδAj′ft + ϵ
′
ft

where γ ̸= 0 and E[ϵ
′
ft|δAjft,X] = 0. Since δAjft δAj′ft use the same set of weights, it seems

reasonable to assume that E[δAj′ft|δAjft,X] ̸= 0. Thus, in Equation C.1, E[ϵft|δAjft,X] ̸= 0 so

that β is no longer consistently estimated.

In response to this argument, it might be suggested that instrumental variables (or difference-

in-differences) could be and are (is) used in the literature to address this problem. We, how-

ever, believe that finding valid instrumental variables is unlikely. We present our argument

from two different perspectives on the incentive parameters and weights. First, suppose the

16Antón, Ederer, Giné, and Schmalz (2023) use many measures of common ownership, including measures that
correspond to the discount factors in Section 4.2.
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incentive parameters and weights are "exogenously" given variables that are latent but real.

Since δAjft and δAj′ft are both functions of the weights, wi, the instrumental variables must

affect the exogenously given incentive parameters and not the weights. However, it is often

shocks to weights (or incentive parameters that are functions of the weights as in common

ownership) that are used as instrumental variables. Thus, unobserved incentive parameters,

or the error terms for the proxies for these omitted incentive parameters, are likely affected

by the instrumental variables used, rendering the instrumental variables invalid. Second, if

instead the incentive parameters and weights are seen as measurements, or statistics, derived

from a structural model using observables that act as summary descriptions of the observed

phenomena, then incentive parameters and weights may be functions of all observables, in-

cluding the instrumental variables. Thus, the instrumental variables would affect the omitted

incentive parameters for the agent of interest, and, therefore, β would not be consistently esti-

mated in Equation C.1 when potentially important incentive parameters are omitted.

We now turn to some examples from the literatures for each objective function, beginning with

stakeholder theory.17 These papers include Flammer and Kacperczyk (2016), Bettinazzi and

Zollo (2017) and Bettinazzi and Feldman (2021). In these papers, the authors investigate the

effect of stakeholder orientation18 on firm’s acquisition performance, divestiture choices and

innovation levels. For each of these papers, the incentive parameters of other objective func-

tions are not considered as alternative explanations for the results. Furthermore, Bettinazzi

and Zollo (2017) and Bettinazzi and Feldman (2021) do not include measures of incentive pa-

rameters from alternative objective functions in their econometric specifications, whilst the

constituency statutes used for differences-in-differences in Flammer and Kacperczyk (2016)

would affect every firm incentive parameter, not only stakeholder orientation.

Next is common ownership. Recent, highly cited empirical papers in the common owner-

ship literature that utilize the incentive-parameter-based approach include Gilje, Gormley, and

Levit (2020), Boller and Scott Morton (2020) and Antón, Ederer, Giné, and Schmalz (2023). Sim-

ilar to the papers in the previous section, none consider whether their results could be driven

by alternative objective functions, such as a combination of negative externalities and socially

17To the best of our knowledge, there have been no studies for social responsibility that follow the incentive-
parameter-based approach other than Cheng, (Helen) Wang, and Wang (2022), who we discuss further below as an
example where multiple incentive parameters are included in the econometric specification. We therefore do not
include a section on social responsibility. For a potentially related literature, see, for example, the literature using
CSR scores as independent variables in Gillan, Koch, and Starks (2021). Using behavioral proxies, such as CSR
scores, for incentive parameters is the approach taken in the stakeholder theory and long-term profit maximization
literatures.

18Whilst those in the stakeholder orientation literature do not appear to use the concepts of discount factors or
incentive parameters in relation to stakeholder orientation, we classify this approach following as an incentive-
parameter-based approach because stakeholder orientation appears to reflect a similar concept to incentive pa-
rameters and discount factors. For example, Bettinazzi and Feldman (2021) define stakeholder orientation as "the
extent to which a firm’s management focuses attention on and integrates the interests of multiple stakeholders in
its decision-making," which can be measured using discount factors and incentive parameters.
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responsible investors. Furthermore, none of these papers include measures of incentive pa-

rameters from alternative objective functions in their econometric specifications.

Finally, in the case of long-term profit maximization, there is Gloßner (2019) and Kim, Kim,

Kim, and Park (2019), both cited in Section C.3.1.1, also use measures of incentive parame-

ters for long-term profit maximizers. Specifically, Gloßner (2019) and Kim, Kim, Kim, and

Park (2019) both use investor’s portfolio turnover (i.e. trading behaviour) as a measure of

an investor’s investment horizon and regress firm-level CSR behaviours on investor portfo-

lio turnover. For similar reasons to those given in the previous section, however, their results

could be attributable to social responsibility, stakeholder theory, or common ownership. Fur-

thermore, they do not include incentive parameters from alternative objective functions in

their econometric specifications.

It should be noted, however, that some papers take steps in addressing our criticism of the

incentive-parameter-based approach by including more than one incentive parameter in their

analysis. These include Azar and Vives (2021b) and Cheng, (Helen) Wang, and Wang (2022).

Azar and Vives (2021b) include both intra- and inter-industry common ownership incentive

parameters in their regressions. Thus, Azar and Vives (2021b) results, which are in the airline

industry, may still be driven by incentive parameters from other objective functions. Cheng,

(Helen) Wang, and Wang (2022) measure common ownership incentives, long-term profit max-

imizer incentives and social responsibility incentives through various measures. However,

Cheng, (Helen) Wang, and Wang (2022) do not include these incentives in a single specifi-

cation and the specifications they do use essentially involve interaction terms with common

ownership.19,20 Thus, despite constructing a wide array of measures, Cheng, (Helen) Wang,

and Wang (2022) also do not test multiple theories. Furthermore, it is also possible that their

results are attributable to stakeholder theory (which would involve a set of incentive parame-

ters for which they do not appear to have measures).

C.3.2 Structural approaches

To the best of our knowledge, the recent empirical papers applying a structural approach are

from the common ownership literature only. These papers include Kennedy, O’Brien, Song,

19Cheng, (Helen) Wang, and Wang (2022) use measures of common ownership, investment horizons and an
investor’s portfolio-level CSR behavior to sort firms into high and low categories for each measure. The categories
for investment horizon and CSR are not regressed separately from the categories for common ownership; that is,
they are interaction terms. See Table 11 in Cheng, (Helen) Wang, and Wang (2022) for more detail.

20Whilst outside the scope of our argument it is also the case that the approach of Cheng, (Helen) Wang, and
Wang (2022) may be subject to an important source of measurement error. This measurement error arises from
explaining firm-level CSR behaviour as a function of common ownership incentives and investment horizon, then
using aggregated firm-level CSR behaviour as a proxy for investor’s social responsibility. Presumably, such a proxy
for investor’s social responsibility is also driven by common ownership incentives and investment horizons. There-
fore, it seems plausible that the mesaurement error in this proxy is correlated with common ownership incentives
and investment horizons.
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and Waehrer (2017), Park and Seo (2019), Backus, Conlon, and Sinkinson (2021) and Azar and

Ribeiro (2022).21 Each approach involves estimation of a conduct parameter which captures

the degree to which common ownership incentives, which are measured using ownership

data, are internalized in firm behavior. Park and Seo (2019) and Azar and Ribeiro (2022) find

supporting evidence for firms internalizing common ownership incentives, whilst Kennedy,

O’Brien, Song, and Waehrer (2017) and Backus, Conlon, and Sinkinson (2021) do not.22

Since, for similar reasons given for the common ownership theory papers in Section 4.3.1,

much of the behavior could be explained by incentive parameters that remain unmeasured

or untested, the behavior could be explained by investors following other objective functions.

For concreteness, we briefly outline how this could be so for each paper. To do so, we group

papers into those that focus on the airline industry and those that do not. Those that focus on

the airline industry include Kennedy, O’Brien, Song, and Waehrer (2017), Park and Seo (2019)

and Azar and Ribeiro (2022). Since the airline industry’s contributions to greenhouse amount

to total greenhouse gas emissions and the airline industry’s opportunities to mitigate emis-

sions is limited, much of the anti-competitive incentive captured by Kennedy, O’Brien, Song,

and Waehrer (2017), Park and Seo (2019) and Azar and Ribeiro (2022) could be attributable

to, for example, socially responsible investors encouraging airlines to reduce emissions. Since

airlines’ opportunities to mitigate emissions were almost non-existent during the time peri-

ods studied in these papers, the only way airlines could reduce emissions was to increase

flight prices and reduce the number of flights. For similar reasons, long-term profit maxi-

mizers and thosing following stakeholder theory may encourage firms to act in a similar way.

Backus, Conlon, and Sinkinson (2021), in contrast, model the ready-to-eat cereal industry, find-

ing that their results are most consist with, what is in our framework, short-profit maximiza-

tion (Backus, Conlon, and Sinkinson (2021) refer to short-profit maximization as own-profit

maximization). Arguably, the results of this paper could be replicated by long-term profit

maximization, long-term, broad common ownership or stakeholder theory.23

C.3.3 Case studies

To close the section on empirics, we present some brief results on case studies, which are a

particularly prominent method in the law and management literatures. This component of

21We do not include Asai and Charoenwong (2022) in this section since their structural model does not include
a conduct parameter related to common ownership incentives. Rather, Asai and Charoenwong (2022) rely on a
reduced-form analysis to identify behavior that they attribute to common ownership incentives.

22It should be noted that the results of Kennedy, O’Brien, Song, and Waehrer (2017) are contested by Azar,
Schmalz, and Tecu (2018) and, whilst their evidence is in favor of own-profit maximization, Backus, Conlon, and
Sinkinson (2021) cannot reject low levels of internalization of common ownership incentives.

23Given the results of Backus, Conlon, and Sinkinson (2021) suggest that medium to high levels of internalization
of common ownership can be rejected, it seems that their results are less able to be explained by the presence of
negative externalities and socially responsible owners. However, it may also be that the negative externalities are
relatively negligible in the ready to eat cereal industry.
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the empirical survey is the least developed. Therefore, we present only the set of results that

permit our conclusion that no maximization problem or objective function can fully explain

the set of results presented. Given that papers in Sections C.3.1 and C.3.2 provide evidence for

rejecting short-term profit maximization and common ownership, the remaining maximization

problems and objective functions relate to social responsibility, long-term profit maximization

and stakeholder theory.

Each of these maximization problems and objective functions are rejected by the results of

Bebchuk, Kastiel, and Tallarita (2020), Bebchuk and Tallarita (2022), Bebchuk, Kastiel, and To-

niolo (2023) and Bebchuk, Kastiel, and Tallarita (2023). This series of papers investigates the

benefits and costs of acquisitions for stakeholders. A primary result from these papers are that

stakeholders were generally "pushed ... under the bus" (Bebchuk, Kastiel, and Toniolo, 2023).

It should also be noted, however, that directors also sometimes received unusual benefits, in-

dicating that, whilst profit maximization may require that directors participation constraints

must be satisfied in this case, profit was not maximized. Therefore, profit maximization is

also invalidated. Finally, many of the pledges that directors were considered to have violated

(Bebchuk, Kastiel, and Toniolo, 2023) could also be perceived as commitments to social respon-

sibility, therefore invalidating social responsibility.
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Dimson, Elroy; Karakaş, Oğuzhan; and Li, Xi (2023). Coordinated Engagements. en. SSRN Schol-

arly Paper. Rochester, NY. DOI: 10.2139/ssrn.3209072. URL: https://papers.ssrn.com/

abstract=3209072 (visited on 09/24/2023) (cit. on pp. 2, 165, 166).

Dmytriyev, Sergiy D.; Freeman, R. Edward; and Hörisch, Jacob (2021). “The Relationship be-

tween Stakeholder Theory and Corporate Social Responsibility: Differences, Similarities,

and Implications for Social Issues in Management”. en. In: Journal of Management Studies
58.6, pp. 1441–1470. ISSN: 1467-6486. DOI: 10.1111/joms.12684. URL: https://onlinelibrary.

wiley.com/doi/abs/10.1111/joms.12684 (visited on 11/28/2024) (cit. on pp. 80, 83, 87–92).

Doepke, Matthias; Hannusch, Anne; Kindermann, Fabian; and Tertilt, Michèle (2023). “The

economics of fertility: a new era”. In: Handbook of the Economics of the Family. Ed. by Shelly

Lundberg; and Alessandra Voena. Vol. 1. Handbook of the Economics of the Family, Vol-

ume 1. North-Holland, pp. 151–254. DOI: 10.1016/bs.hefam.2023.01.003. URL: https://

www.sciencedirect.com/science/article/pii/S2949835X23000034 (visited on 11/20/2024)

(cit. on p. 46).

Doepke, Matthias; and Kindermann, Fabian (2019). “Bargaining over Babies: Theory, Evidence,

and Policy Implications”. In: The American Economic Review 109.9, pp. 3264–3306. ISSN: 0002-

8282. URL: https://www.jstor.org/stable/26773264 (visited on 11/20/2024) (cit. on pp. 44,

46).

Donald, Aletheia; Koolwal, Gayatri; Annan, Jeannie; Falb, Kathryn; and Goldstein, Markus

(2020). “Measuring Women’s Agency”. In: Feminist Economics 26.3, pp. 200–226. ISSN: 1354-

https://papers.ssrn.com/abstract=1280505
https://heinonline.org/HOL/P?h=hein.journals/washlr95&i=1
https://heinonline.org/HOL/P?h=hein.journals/washlr95&i=1
https://doi.org/10.1093/rcfs/cfaa021
https://doi.org/10.1093/rcfs/cfaa021
https://doi.org/10.2307/255331
https://doi.org/10.2307/255331
https://www.jstor.org/stable/255331
https://www.jstor.org/stable/1805036
https://doi.org/10.1177/01492063221126707
https://doi.org/10.1177/01492063221126707
https://doi.org/10.1177/01492063221126707
https://doi.org/10.2139/ssrn.3209072
https://papers.ssrn.com/abstract=3209072
https://papers.ssrn.com/abstract=3209072
https://doi.org/10.1111/joms.12684
https://onlinelibrary.wiley.com/doi/abs/10.1111/joms.12684
https://onlinelibrary.wiley.com/doi/abs/10.1111/joms.12684
https://doi.org/10.1016/bs.hefam.2023.01.003
https://www.sciencedirect.com/science/article/pii/S2949835X23000034
https://www.sciencedirect.com/science/article/pii/S2949835X23000034
https://www.jstor.org/stable/26773264


BIBLIOGRAPHY 179

5701. DOI: 10.1080/13545701.2019.1683757. URL: https://doi.org/10.1080/13545701.2019.

1683757 (visited on 11/20/2024) (cit. on p. 51).

Donaldson, Thomas; and Preston, Lee E. (1995). “The Stakeholder Theory of the Corporation:

Concepts, Evidence, and Implications”. In: The Academy of Management Review 20.1, pp. 65–

91. ISSN: 0363-7425. DOI: 10 .2307/258887. URL: https ://www. jstor.org/stable/258887

(visited on 10/30/2021) (cit. on p. 85).

Dyck, Alexander; Lins, Karl V.; Roth, Lukas; and Wagner, Hannes F. (2019). “Do institutional

investors drive corporate social responsibility? International evidence”. en. In: Journal of
Financial Economics 131.3, pp. 693–714. ISSN: 0304-405X. DOI: 10.1016/j.jfineco.2018.08.013.

URL: https://www.sciencedirect .com/science/article/pii/S0304405X18302381 (cit. on

pp. 1, 78, 164, 165).

Edmans, Alex (2014). “Blockholders and Corporate Governance”. en. In: Annual Review of Fi-
nancial Economics 6.Volume 6, 2014, pp. 23–50. ISSN: 1941-1367, 1941-1375. DOI: 10.1146/

annurev - financial - 110613 - 034455. URL: https : / / www. annualreviews . org / content /

journals/10.1146/annurev-financial-110613-034455 (visited on 11/12/2024) (cit. on pp. 1,

43).

— (2020). “Company purpose and profit need not be in conflict if we ‘grow the pie’”. In:

Economic Affairs 40.2, pp. 287–294. URL: http://lbsresearch.london.edu/id/eprint/1476/

(visited on 10/09/2023) (cit. on p. 85).

Edmans, Alex; Levit, Doron; and Schneemeier, Jan (2023). “Socially Responsible Divestment”.

In: URL: https://www.ecgi .global/sites/default/files/working_papers/documents/

sociallyresponsibledivestment.pdf (visited on 12/11/2024) (cit. on pp. 96, 98).

Fershtman, Chaim; and Judd, Kenneth L. (1987). “Equilibrium Incentives in Oligopoly”. In:

The American Economic Review 77.5, pp. 927–940. ISSN: 0002-8282. URL: https://www.jstor.

org/stable/1810218 (visited on 12/04/2024) (cit. on pp. 85, 101).

Figueiredo, John M. de; and Richter, Brian Kelleher (2014). “Advancing the Empirical Research

on Lobbying”. en. In: Annual Review of Political Science 17.Volume 17, 2014, pp. 163–185.

ISSN: 1094-2939, 1545-1577. DOI: 10 . 1146 / annurev - polisci - 100711 - 135308. URL: https :

//www.annualreviews.org/content/journals/10.1146/annurev-polisci-100711-135308

(visited on 11/12/2024) (cit. on p. 43).

Flammer, Caroline; and Kacperczyk, Aleksandra (2016). “The Impact of Stakeholder Orien-

tation on Innovation: Evidence from a Natural Experiment”. In: Management Science 62.7,

pp. 1982–2001. ISSN: 0025-1909. URL: https://www.jstor.org/stable/24740345 (visited on

01/14/2025) (cit. on p. 168).

Fleurbaey, Marc; and Ponthière, Grégory (2023). “The Stakeholder Corporation and Social Wel-

fare”. In: Journal of Political Economy 131.9, pp. 2556–2594. ISSN: 0022-3808. DOI: 10.1086/

724318. URL: https://www.journals.uchicago.edu/doi/abs/10.1086/724318 (visited on

12/11/2024) (cit. on pp. 83, 99, 100, 102, 160).

https://doi.org/10.1080/13545701.2019.1683757
https://doi.org/10.1080/13545701.2019.1683757
https://doi.org/10.1080/13545701.2019.1683757
https://doi.org/10.2307/258887
https://www.jstor.org/stable/258887
https://doi.org/10.1016/j.jfineco.2018.08.013
https://www.sciencedirect.com/science/article/pii/S0304405X18302381
https://doi.org/10.1146/annurev-financial-110613-034455
https://doi.org/10.1146/annurev-financial-110613-034455
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-110613-034455
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-110613-034455
http://lbsresearch.london.edu/id/eprint/1476/
https://www.ecgi.global/sites/default/files/working_papers/documents/sociallyresponsibledivestment.pdf
https://www.ecgi.global/sites/default/files/working_papers/documents/sociallyresponsibledivestment.pdf
https://www.jstor.org/stable/1810218
https://www.jstor.org/stable/1810218
https://doi.org/10.1146/annurev-polisci-100711-135308
https://www.annualreviews.org/content/journals/10.1146/annurev-polisci-100711-135308
https://www.annualreviews.org/content/journals/10.1146/annurev-polisci-100711-135308
https://www.jstor.org/stable/24740345
https://doi.org/10.1086/724318
https://doi.org/10.1086/724318
https://www.journals.uchicago.edu/doi/abs/10.1086/724318


BIBLIOGRAPHY 180

Fong, Christian; and Tyler, Matthew (2021). “Machine Learning Predictions as Regression Co-

variates”. en. In: Political Analysis 29.4, pp. 467–484. ISSN: 1047-1987, 1476-4989. DOI: 10 .

1017/pan.2020.38. URL: https://www.cambridge.org/core/journals/political-analysis/

article/abs/machine-learning-predictions-as-regression-covariates/462A74A46A97C20A17CF640BDA72B826

(visited on 11/19/2024) (cit. on pp. 46, 47, 70).

Freeman, R. Edward (1984). Strategic management: A stakeholder approach. Cambridge university

press (cit. on p. 89).

Freeman, R. Edward; and Dmytriyev, Sergiy (2017). “Corporate social responsibility and stake-

holder theory: Learning from each other”. In: Symphonya. Emerging Issues in Management 1,

pp. 7–15 (cit. on pp. 14, 92).

Freeman, R. Edward; Harrison, Jeffrey S.; and Wicks, Andrew C. (2007). Managing for Stakehold-
ers: Survival, Reputation, and Success. Yale University Press. ISBN: 978-0-300-12528-3. URL:

https://www.jstor.org/stable/j.ctt1npxrg (visited on 12/02/2024) (cit. on p. 91).

Freeman, R. Edward; Phillips, Robert; and Sisodia, Rajendra (2020). “Tensions in stakeholder

theory”. en. In: Business & Society 59.2, p. 000765031877375. ISSN: 0007-6503. DOI: 10.1177/

0007650318773750. URL: https://doi.org/10.1177/0007650318773750 (cit. on pp. 7, 14, 90).

Freeman, R. Edward; Wicks, Andrew C.; and Parmar, Bidhan (2004). “Stakeholder Theory and

“The Corporate Objective Revisited””. In: Organization Science 15.3, pp. 364–369. ISSN: 1047-

7039. DOI: 10.1287/orsc.1040.0066. URL: https://pubsonline.informs.org/doi/abs/10.

1287/orsc.1040.0066 (visited on 11/28/2024) (cit. on pp. 84, 91).

Friedman, Milton (1962). Capitalism and Freedom. First Edition (cit. on pp. 79, 84).

— (1970). “The social responsibility of business is to increase its profits”. In: Corporate ethics
and corporate governance. Springer, pp. 173–178 (cit. on pp. 79, 82–84, 90).

— (2002). Capitalism and Freedom. Third Edition (cit. on pp. 79, 84, 85).

FTC (2018). FTC Hearing #8: Common Ownership. en. URL: https://www.ftc.gov/news-events/

events- calendar/ftc- hearing- 8- competition- consumer- protection- 21st- century (cit. on

pp. 1, 78).

— (2023). Federal Trade Commission and Justice Department Release 2023 Merger Guidelines | Fed-
eral Trade Commission. URL: https://www.ftc.gov/news- events/news/press- releases/

2023/12/federal-trade-commission- justice-department-release-2023-merger-guidelines

(visited on 01/07/2025) (cit. on pp. 1, 78).

Fumas, Vicente Salas (1992). “Relative performance evaluation of management: The effects on

industrial competition and risk sharing”. In: International Journal of Industrial Organization
10.3, pp. 473–489. ISSN: 0167-7187. DOI: 10 .1016/0167- 7187(92)90008- M. URL: https ://

www.sciencedirect.com/science/article/pii/016771879290008M (visited on 12/04/2024)

(cit. on p. 85).

Gammage, Sarah; Kabeer, Naila; and Meulen Rodgers, Yana van der (2016). “Voice and Agency:

Where Are We Now?” In: Feminist Economics 22.1, pp. 1–29. ISSN: 1354-5701. DOI: 10.1080/

https://doi.org/10.1017/pan.2020.38
https://doi.org/10.1017/pan.2020.38
https://www.cambridge.org/core/journals/political-analysis/article/abs/machine-learning-predictions-as-regression-covariates/462A74A46A97C20A17CF640BDA72B826
https://www.cambridge.org/core/journals/political-analysis/article/abs/machine-learning-predictions-as-regression-covariates/462A74A46A97C20A17CF640BDA72B826
https://www.jstor.org/stable/j.ctt1npxrg
https://doi.org/10.1177/0007650318773750
https://doi.org/10.1177/0007650318773750
https://doi.org/10.1177/0007650318773750
https://doi.org/10.1287/orsc.1040.0066
https://pubsonline.informs.org/doi/abs/10.1287/orsc.1040.0066
https://pubsonline.informs.org/doi/abs/10.1287/orsc.1040.0066
https://www.ftc.gov/news-events/events-calendar/ftc-hearing-8-competition-consumer-protection-21st-century
https://www.ftc.gov/news-events/events-calendar/ftc-hearing-8-competition-consumer-protection-21st-century
https://www.ftc.gov/news-events/news/press-releases/2023/12/federal-trade-commission-justice-department-release-2023-merger-guidelines
https://www.ftc.gov/news-events/news/press-releases/2023/12/federal-trade-commission-justice-department-release-2023-merger-guidelines
https://doi.org/10.1016/0167-7187(92)90008-M
https://www.sciencedirect.com/science/article/pii/016771879290008M
https://www.sciencedirect.com/science/article/pii/016771879290008M
https://doi.org/10.1080/13545701.2015.1101308


BIBLIOGRAPHY 181

13545701.2015.1101308. URL: https://doi.org/10.1080/13545701.2015.1101308 (visited on

11/20/2024) (cit. on p. 51).

Gans, Joshua; Leigh, Andrew; Schmalz, Martin; and Triggs, Adam (2019). “Inequality and

market concentration, when shareholding is more skewed than consumption”. en. In: Ox-
ford Review of Economic Policy 35.3, pp. 550–563. ISSN: 0266-903X, 1460-2121. DOI: 10.1093/

oxrep/grz011. URL: https://academic.oup.com/oxrep/article/35/3/550/5531390 (cit. on

pp. 9, 41).

Gardner, John (2023). “Structural bounds on group differences in treatment effects”. In: URL:

https://jrgcmu.github.io/StructuralBounds2.pdf (visited on 11/19/2024) (cit. on p. 46).

Gardner, John R (2020). “Roy-model bounds on the wage effects of the Great Migration”. In:

The Econometrics Journal 23.1, pp. 68–87. ISSN: 1368-4221. DOI: 10.1093/ectj/utz014. URL:

https://doi.org/10.1093/ectj/utz014 (visited on 11/19/2024) (cit. on p. 46).

Gazeaud, Jules; Khan, Nausheen; Mvukiyehe, Eric; and Sterck, Olivier (2023). “With or with-

out him? Experimental evidence on cash grants and gender-sensitive trainings in Tunisia”.

In: Journal of Development Economics 165, p. 103169. ISSN: 0304-3878. DOI: 10.1016/j.jdeveco.

2023.103169. URL: https://www.sciencedirect.com/science/article/pii/S0304387823001256

(visited on 11/20/2024) (cit. on pp. 64, 67).

Gerardi, Kristopher; Lowry, Michelle; and Schenone, Carola (2024). “A Critical Review of the

Common Ownership Literature”. en. In: Annual Review of Financial Economics 16.Volume

16, 2024, pp. 89–114. ISSN: 1941-1367, 1941-1375. DOI: 10.1146/annurev-financial-082123-

105841. URL: https : / / www. annualreviews . org / content / journals / 10 . 1146 / annurev -

financial-082123-105841 (visited on 11/12/2024) (cit. on pp. 1, 2, 79, 93).

Gibbons, Robert (2005). “Four formal(izable) theories of the firm?” In: Journal of Economic Be-
havior & Organization. Theories of the Firm 58.2, pp. 200–245. ISSN: 0167-2681. DOI: 10 .

1016/ j . jebo .2004 .09 .010. URL: https ://www.sciencedirect . com/science/article/pii/

S0167268105001502 (visited on 01/21/2025) (cit. on p. 80).

Gilje, Erik P.; Gormley, Todd A.; and Levit, Doron (2020). “Who’s paying attention? Measuring

common ownership and its impact on managerial incentives”. en. In: Journal of Financial
Economics 137.1, pp. 152–178. ISSN: 0304-405X. DOI: 10 .1016/j . jfineco.2019.12 .006. URL:

http://www.sciencedirect.com/science/article/pii/S0304405X19302934 (cit. on p. 168).

Gillan, Stuart L.; Koch, Andrew; and Starks, Laura T. (2021). “Firms and social responsibility:

A review of ESG and CSR research in corporate finance”. en. In: Journal of Corporate Finance
66, p. 101889. ISSN: 0929-1199. DOI: 10.1016/j.jcorpfin.2021.101889. URL: https://www.

sciencedirect.com/science/article/pii/S0929119921000092 (visited on 06/24/2021) (cit. on

pp. 1, 2, 7, 14, 40, 43, 79, 168).

Gloßner, Simon (2019). “Investor horizons, long-term blockholders, and corporate social re-

sponsibility”. In: Journal of Banking & Finance 103, pp. 78–97. ISSN: 0378-4266. DOI: 10.1016/

j . jbankfin . 2019 . 03 . 020. URL: https : / / www. sciencedirect . com / science / article / pii /

S0378426619300755 (visited on 09/21/2023) (cit. on pp. 2, 165, 169).

https://doi.org/10.1080/13545701.2015.1101308
https://doi.org/10.1080/13545701.2015.1101308
https://doi.org/10.1080/13545701.2015.1101308
https://doi.org/10.1080/13545701.2015.1101308
https://doi.org/10.1093/oxrep/grz011
https://doi.org/10.1093/oxrep/grz011
https://academic.oup.com/oxrep/article/35/3/550/5531390
https://jrgcmu.github.io/StructuralBounds2.pdf
https://doi.org/10.1093/ectj/utz014
https://doi.org/10.1093/ectj/utz014
https://doi.org/10.1016/j.jdeveco.2023.103169
https://doi.org/10.1016/j.jdeveco.2023.103169
https://www.sciencedirect.com/science/article/pii/S0304387823001256
https://doi.org/10.1146/annurev-financial-082123-105841
https://doi.org/10.1146/annurev-financial-082123-105841
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-082123-105841
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-082123-105841
https://doi.org/10.1016/j.jebo.2004.09.010
https://doi.org/10.1016/j.jebo.2004.09.010
https://www.sciencedirect.com/science/article/pii/S0167268105001502
https://www.sciencedirect.com/science/article/pii/S0167268105001502
https://doi.org/10.1016/j.jfineco.2019.12.006
http://www.sciencedirect.com/science/article/pii/S0304405X19302934
https://doi.org/10.1016/j.jcorpfin.2021.101889
https://www.sciencedirect.com/science/article/pii/S0929119921000092
https://www.sciencedirect.com/science/article/pii/S0929119921000092
https://doi.org/10.1016/j.jbankfin.2019.03.020
https://doi.org/10.1016/j.jbankfin.2019.03.020
https://www.sciencedirect.com/science/article/pii/S0378426619300755
https://www.sciencedirect.com/science/article/pii/S0378426619300755


BIBLIOGRAPHY 182

Gomes, Francisco; Haliassos, Michael; and Ramadorai, Tarun (2021). “Household finance”. In:

Journal of Economic Literature 59.3, pp. 919–1000. URL: https://www.aeaweb.org/articles?

id=10.1257/jel.20201461 (visited on 11/12/2024) (cit. on p. 43).

Gomez-Mejia, Luis R.; Larraza-Kintana, Martin; and Makri, Marianna (2003). “The Determi-

nants of Executive Compensation in Family-Controlled Public Corporations”. In: The Academy
of Management Journal 46.2, pp. 226–237. ISSN: 0001-4273. DOI: 10.2307/30040616. URL: https:

//www.jstor.org/stable/30040616 (visited on 11/21/2024) (cit. on p. 51).

Gordon, Roger H. (1990). Do Publicly Traded Corporations Act in the Public Interest? Working

Paper 3303. National Bureau of Economic Research. DOI: 10.3386/w3303. URL: https://

www.nber.org/papers/w3303 (visited on 10/28/2021) (cit. on p. 87).

Gosling, Tom (2024). “Universal Owners and Climate Change”. In: Journal of Financial Regula-
tion, fjae010. ISSN: 2053-4841. DOI: 10.1093/jfr/fjae010. URL: https://doi.org/10.1093/jfr/

fjae010 (visited on 12/15/2024) (cit. on p. 158).

Green, Edward J.; and Porter, Robert H. (1984). “Noncooperative collusion under imperfect

price information”. In: Econometrica: Journal of the Econometric Society, pp. 87–100 (cit. on

p. 85).

Grossman, S. J.; and Stiglitz, J. E. (1977). “On Value Maximization and Alternative Objectives

of the Firm”. In: The Journal of Finance 32.2, pp. 389–402. ISSN: 0022-1082. DOI: 10 .2307/

2326771. URL: https ://www. jstor.org/stable/2326771 (visited on 12/05/2024) (cit. on

p. 103).

Grossman, Sanford J.; and Hart, Oliver D. (1979). “A Theory of Competitive Equilibrium in

Stock Market Economies”. In: Econometrica 47.2, pp. 293–329. ISSN: 0012-9682. DOI: 10.2307/

1914186. URL: https ://www. jstor.org/stable/1914186 (visited on 11/28/2024) (cit. on

p. 103).

— (1986). “The Costs and Benefits of Ownership: A Theory of Vertical and Lateral Integra-

tion”. In: Journal of Political Economy 94.4, pp. 691–719. ISSN: 0022-3808. DOI: 10 . 1086 /

261404. URL: https ://www. journals .uchicago .edu/doi/abs/10 .1086/261404 (visited

on 01/12/2025) (cit. on p. 101).

Hansen, Robert G.; and Lott, John R. (1996). “Externalities and Corporate Objectives in a

World with Diversified Shareholder/Consumers”. en. In: The Journal of Financial and Quan-
titative Analysis 31.1, pp. 43–68. ISSN: 1756-6916, 0022-1090. DOI: 10 . 2307 / 2331386. URL:

https : / / www. cambridge . org / core / journals / journal - of - financial - and - quantitative -

analysis/article/abs/externalities-and-corporate-objectives-in-a-world-with-diversified-

shareholderconsumers/0D8C2DBAC11EA4D30FAC751AA0EFFCF0 (visited on 10/27/2021)

(cit. on pp. 5, 8).

Harford, Jon D. (1997). “Firm ownership patterns and motives for voluntary pollution control”.

en. In: Managerial and Decision Economics 18.6, pp. 421–431. ISSN: 1099-1468. DOI: 10.1002/

(SICI)1099-1468(199709)18:6<421::AID-MDE844>3.0.CO;2-9. URL: https://onlinelibrary.

https://www.aeaweb.org/articles?id=10.1257/jel.20201461
https://www.aeaweb.org/articles?id=10.1257/jel.20201461
https://doi.org/10.2307/30040616
https://www.jstor.org/stable/30040616
https://www.jstor.org/stable/30040616
https://doi.org/10.3386/w3303
https://www.nber.org/papers/w3303
https://www.nber.org/papers/w3303
https://doi.org/10.1093/jfr/fjae010
https://doi.org/10.1093/jfr/fjae010
https://doi.org/10.1093/jfr/fjae010
https://doi.org/10.2307/2326771
https://doi.org/10.2307/2326771
https://www.jstor.org/stable/2326771
https://doi.org/10.2307/1914186
https://doi.org/10.2307/1914186
https://www.jstor.org/stable/1914186
https://doi.org/10.1086/261404
https://doi.org/10.1086/261404
https://www.journals.uchicago.edu/doi/abs/10.1086/261404
https://doi.org/10.2307/2331386
https://www.cambridge.org/core/journals/journal-of-financial-and-quantitative-analysis/article/abs/externalities-and-corporate-objectives-in-a-world-with-diversified-shareholderconsumers/0D8C2DBAC11EA4D30FAC751AA0EFFCF0
https://www.cambridge.org/core/journals/journal-of-financial-and-quantitative-analysis/article/abs/externalities-and-corporate-objectives-in-a-world-with-diversified-shareholderconsumers/0D8C2DBAC11EA4D30FAC751AA0EFFCF0
https://www.cambridge.org/core/journals/journal-of-financial-and-quantitative-analysis/article/abs/externalities-and-corporate-objectives-in-a-world-with-diversified-shareholderconsumers/0D8C2DBAC11EA4D30FAC751AA0EFFCF0
https://doi.org/10.1002/(SICI)1099-1468(199709)18:6<421::AID-MDE844>3.0.CO;2-9
https://doi.org/10.1002/(SICI)1099-1468(199709)18:6<421::AID-MDE844>3.0.CO;2-9
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1468%28199709%2918%3A6%3C421%3A%3AAID-MDE844%3E3.0.CO%3B2-9


BIBLIOGRAPHY 183

wiley.com/doi/abs/10.1002/%28SICI%291099- 1468%28199709%2918%3A6%3C421%

3A%3AAID-MDE844%3E3.0.CO%3B2-9 (visited on 09/16/2021) (cit. on pp. 5, 8).

Hart, Oliver; and Zingales, Luigi (2017). “Companies Should Maximize Shareholder Welfare

Not Market Value”. en. In: Journal of Law, Finance, and Accounting 2.521, pp. 247–275. ISSN:

2380-5013. DOI: 10.1561/108.00000022. URL: http://www.nowpublishers.com/article/

Details/LFA-0022 (cit. on pp. 7, 14, 40, 84, 96, 97, 155).

Hart, Oliver D. (1979). “On Shareholder Unanimity in Large Stock Market Economies”. In:

Econometrica 47.5, pp. 1057–1083. ISSN: 0012-9682. DOI: 10 .2307/1911950. URL: https ://

www.jstor.org/stable/1911950 (visited on 12/04/2024) (cit. on pp. 83, 84).

Hawley, James; and Williams, Andrew (2000a). “The Emergence of Universal Owners: Some

Implications of Institutional Equity Ownership”. In: Challenge 43.4, pp. 43–61. ISSN: 0577-

5132. URL: https://www.jstor.org/stable/40722019 (visited on 10/25/2023) (cit. on pp. 157,

158).

Hawley, James P.; and Williams, Andrew T. (2000b). The rise of fiduciary capitalism: How institu-
tional investors can make corporate America more democratic. University of Pennsylvania Press

(cit. on pp. 157, 158).

Hayek, F. A. (2022). Essays on Liberalism and the Economy, Volume 18. en. University of Chicago

Press. ISBN: 978-0-226-78147-1. DOI: 10.7208/chicago/9780226781471. URL: https://www.

degruyter . com / document / doi / 10 . 7208 / chicago / 9780226781471 / html (visited on

12/04/2024) (cit. on p. 155).

Hayek, Friedrich A. (1969). “The corporation in a democratic society: in whose interest ought

it and will it be run”. In: Business Strategy. Harmondsworth: Penguin Books 225 (cit. on p. 84).

He, Jie (Jack); and Huang, Jiekun (2017). “Product Market Competition in a World of Cross-

Ownership: Evidence from Institutional Blockholdings”. In: The Review of Financial Studies
30.8, pp. 2674–2718. ISSN: 0893-9454. URL: https://www.jstor.org/stable/44506812 (visited

on 01/13/2025) (cit. on p. 166).

Heckman, James; and Vytlacil, Edward (1998). “Instrumental Variables Methods for the Corre-

lated Random Coefficient Model: Estimating the Average Rate of Return to Schooling When

the Return is Correlated with Schooling”. In: The Journal of Human Resources 33.4, pp. 974–

987. ISSN: 0022-166X. DOI: 10.2307/146405. URL: https://www.jstor.org/stable/146405

(visited on 11/25/2024) (cit. on p. 71).

Ho, Virginia Harper (2010). “Enlightened Shareholder Value: Corporate Governance beyond

the Shareholder-Stakeholder Divide”. eng. In: Journal of Corporation Law 36.1, pp. 59–112.

URL: https : / / heinonline . org / HOL / P ? h = hein . journals / jcorl36 & i = 61 (visited on

10/12/2020) (cit. on pp. 83, 85).

Holderness, Clifford G. (2003). “A survey of blockholders and corporate control”. en. In: Eco-
nomic Policy Review 9.Apr, pp. 51–64. URL: https://www.fedinprint.org/item/fednep/

20156 (visited on 11/12/2024) (cit. on p. 43).

https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1468%28199709%2918%3A6%3C421%3A%3AAID-MDE844%3E3.0.CO%3B2-9
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1468%28199709%2918%3A6%3C421%3A%3AAID-MDE844%3E3.0.CO%3B2-9
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1468%28199709%2918%3A6%3C421%3A%3AAID-MDE844%3E3.0.CO%3B2-9
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1468%28199709%2918%3A6%3C421%3A%3AAID-MDE844%3E3.0.CO%3B2-9
https://doi.org/10.1561/108.00000022
http://www.nowpublishers.com/article/Details/LFA-0022
http://www.nowpublishers.com/article/Details/LFA-0022
https://doi.org/10.2307/1911950
https://www.jstor.org/stable/1911950
https://www.jstor.org/stable/1911950
https://www.jstor.org/stable/40722019
https://doi.org/10.7208/chicago/9780226781471
https://www.degruyter.com/document/doi/10.7208/chicago/9780226781471/html
https://www.degruyter.com/document/doi/10.7208/chicago/9780226781471/html
https://www.jstor.org/stable/44506812
https://doi.org/10.2307/146405
https://www.jstor.org/stable/146405
https://heinonline.org/HOL/P?h=hein.journals/jcorl36&i=61
https://www.fedinprint.org/item/fednep/20156
https://www.fedinprint.org/item/fednep/20156


BIBLIOGRAPHY 184

Hwang, Chuan Yang; Titman, Sheridan; and Wang, Ying (2022). “Investor Tastes, Corporate Be-

havior, and Stock Returns: An Analysis of Corporate Social Responsibility”. In: Management
Science 68.10, pp. 7131–7152. ISSN: 0025-1909. DOI: 10.1287/mnsc.2021.4179. URL: https:

//pubsonline.informs.org/doi/full/10.1287/mnsc.2021.4179 (visited on 09/25/2023)

(cit. on p. 165).

Jensen, Michael (2001a). “Value Maximisation, Stakeholder Theory, and the Corporate Objec-

tive Function”. en. In: European Financial Management 7.3, pp. 297–317. ISSN: 1468-036X. DOI:

10.1111/1468-036X.00158. URL: https://onlinelibrary.wiley.com/doi/abs/10.1111/1468-

036X.00158 (visited on 12/04/2024) (cit. on p. 155).

Jensen, Michael C. (2001b). “Value Maximization, Stakeholder Theory, and the Corporate Ob-

jective Function”. en. In: Journal of Applied Corporate Finance 14.3, pp. 8–21. ISSN: 1745-6622.

DOI: 10.1111/j.1745-6622.2001.tb00434.x. URL: https://onlinelibrary.wiley.com/doi/abs/

10.1111/j.1745-6622.2001.tb00434.x (visited on 10/19/2020) (cit. on p. 155).

— (2002). “Value Maximization, Stakeholder Theory, and the Corporate Objective Function”.

In: Business Ethics Quarterly 12.2, pp. 235–256. ISSN: 1052-150X. DOI: 10.2307/3857812. URL:

https://www.jstor.org/stable/3857812 (visited on 11/28/2024) (cit. on p. 155).

Jensen, Michael C.; and Meckling, William H. (1976). “Theory of the firm: Managerial behavior,

agency costs and ownership structure”. In: Journal of Financial Economics 3.4, pp. 305–360.

ISSN: 0304-405X. DOI: 10.1016/0304-405X(76)90026-X. URL: https://www.sciencedirect.

com/science/article/pii/0304405X7690026X (visited on 12/05/2024) (cit. on p. 103).

Kagel, John H.; and Roth, Alvin E. (2016). The handbook of experimental economics, volume 2.

Princeton university press. URL: https : / / books . google . com / books ? hl = en & lr = &id =

0cvADwAAQBAJ & oi = fnd & pg = PR13 & dq = handbook + of + experimental + economics +

volume + 2 & ots = v4x - W7eT7W & sig = JzGhx3FYFGXBKFqkFtmaIkAAQFY (visited on

11/20/2024) (cit. on p. 46).

Kahan, Marcel; and Rock, Edward (2022). “Systemic Stewardship with Tradeoffs”. eng. In:

Journal of Corporation Law 48.3, pp. 497–540. URL: https://heinonline.org/HOL/P?h=hein.

journals/jcorl48&i=533 (visited on 01/03/2025) (cit. on p. 158).

Kalai, E. (1977). “Nonsymmetric Nash solutions and replications of 2-person bargaining”. en.

In: International Journal of Game Theory 6.3, pp. 129–133. ISSN: 1432-1270. DOI: 10 . 1007 /

BF01774658. URL: https://doi.org/10.1007/BF01774658 (visited on 11/25/2024) (cit. on

p. 74).

Kennedy, Pauline; O’Brien, Daniel P.; Song, Minjae; and Waehrer, Keith (2017). The Competitive
Effects of Common Ownership: Economic Foundations and Empirical Evidence. en. SSRN Schol-

arly Paper. Rochester, NY. DOI: 10.2139/ssrn.3008331. URL: https://papers.ssrn.com/

abstract=3008331 (visited on 12/12/2024) (cit. on pp. 169, 170).

Kim, Hyun-Dong; Kim, Taeyeon; Kim, Yura; and Park, Kwangwoo (2019). “Do long-term insti-

tutional investors promote corporate social responsibility activities?” In: Journal of Banking
& Finance 101, pp. 256–269. ISSN: 0378-4266. DOI: 10 .1016/ j . jbankfin.2018 .11 .015. URL:

https://doi.org/10.1287/mnsc.2021.4179
https://pubsonline.informs.org/doi/full/10.1287/mnsc.2021.4179
https://pubsonline.informs.org/doi/full/10.1287/mnsc.2021.4179
https://doi.org/10.1111/1468-036X.00158
https://onlinelibrary.wiley.com/doi/abs/10.1111/1468-036X.00158
https://onlinelibrary.wiley.com/doi/abs/10.1111/1468-036X.00158
https://doi.org/10.1111/j.1745-6622.2001.tb00434.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-6622.2001.tb00434.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-6622.2001.tb00434.x
https://doi.org/10.2307/3857812
https://www.jstor.org/stable/3857812
https://doi.org/10.1016/0304-405X(76)90026-X
https://www.sciencedirect.com/science/article/pii/0304405X7690026X
https://www.sciencedirect.com/science/article/pii/0304405X7690026X
https://books.google.com/books?hl=en&lr=&id=0cvADwAAQBAJ&oi=fnd&pg=PR13&dq=handbook+of+experimental+economics+volume+2&ots=v4x-W7eT7W&sig=JzGhx3FYFGXBKFqkFtmaIkAAQFY
https://books.google.com/books?hl=en&lr=&id=0cvADwAAQBAJ&oi=fnd&pg=PR13&dq=handbook+of+experimental+economics+volume+2&ots=v4x-W7eT7W&sig=JzGhx3FYFGXBKFqkFtmaIkAAQFY
https://books.google.com/books?hl=en&lr=&id=0cvADwAAQBAJ&oi=fnd&pg=PR13&dq=handbook+of+experimental+economics+volume+2&ots=v4x-W7eT7W&sig=JzGhx3FYFGXBKFqkFtmaIkAAQFY
https://heinonline.org/HOL/P?h=hein.journals/jcorl48&i=533
https://heinonline.org/HOL/P?h=hein.journals/jcorl48&i=533
https://doi.org/10.1007/BF01774658
https://doi.org/10.1007/BF01774658
https://doi.org/10.1007/BF01774658
https://doi.org/10.2139/ssrn.3008331
https://papers.ssrn.com/abstract=3008331
https://papers.ssrn.com/abstract=3008331
https://doi.org/10.1016/j.jbankfin.2018.11.015


BIBLIOGRAPHY 185

https : / / www. sciencedirect . com / science / article / pii / S0378426618302681 (visited on

09/24/2023) (cit. on pp. 2, 165, 169).

Klettner, Alice (2021). “Stewardship Codes and the Role of Institutional Investors in Corporate

Governance: An International Comparison and Typology”. en. In: British Journal of Man-
agement 32.4, pp. 988–1006. ISSN: 1467-8551. DOI: 10 .1111/1467- 8551 .12466. URL: https :

//onlinelibrary.wiley.com/doi/abs/10.1111/1467-8551.12466 (visited on 02/03/2025)

(cit. on p. 2).

Knox, Dean; Lucas, Christopher; and Cho, Wendy K. Tam (2022). “Testing Causal Theories

with Learned Proxies”. en. In: Annual Review of Political Science 25.Volume 25, 2022, pp. 419–

441. ISSN: 1094-2939, 1545-1577. DOI: 10.1146/annurev-polisci-051120-111443. URL: https:

//www.annualreviews.org/content/journals/10.1146/annurev-polisci-051120-111443

(visited on 11/18/2024) (cit. on pp. 46, 68).

Lambertini, Luca; and Tampieri, Alessandro (2015). “Incentives, performance and desirability

of socially responsible firms in a Cournot oligopoly”. en. In: Economic Modelling 50, pp. 40–

48. ISSN: 0264-9993. DOI: 10.1016/j.econmod.2015.05.016. URL: https://www.sciencedirect.

com/science/article/pii/S0264999315001534 (visited on 11/22/2021) (cit. on p. 101).

Leland, Hayne E. (1974). “Production Theory and the Stock Market”. In: The Bell Journal of
Economics and Management Science 5.1, pp. 125–144. ISSN: 0005-8556. DOI: 10.2307/3003095.

URL: https://www.jstor.org/stable/3003095 (visited on 11/28/2024) (cit. on pp. 83, 84,

103).

Lewellen, Jonathan; and Lewellen, Katharina (2022). “Institutional Investors and Corporate

Governance: The Incentive to Be Engaged”. en. In: The Journal of Finance 77.1, pp. 213–264.

ISSN: 1540-6261. DOI: 10.1111/jofi.13085. URL: https://onlinelibrary.wiley.com/doi/abs/

10.1111/jofi.13085 (visited on 09/28/2023) (cit. on pp. 2, 86, 87).

López, Ángel L.; and Vives, Xavier (2019). “Overlapping Ownership, R&D Spillovers, and An-

titrust Policy”. In: Journal of Political Economy 127.5, pp. 2394–2437. ISSN: 0022-3808. DOI:

10.1086/701811. URL: https://www.journals.uchicago.edu/doi/full/10.1086/701811

(visited on 09/27/2023) (cit. on pp. 7, 86, 93–96, 107).

Luce, R. Duncan; and Raiffa, Howard (1957). Games and Decisions: Introduction and Critical Sur-
vey. en. Courier Corporation. ISBN: 978-0-486-13483-3 (cit. on p. 52).

Magill, Michael; Quinzii, Martine; and Rochet, Jean-Charles (2015). “A Theory of the Stake-

holder Corporation”. en. In: Econometrica 83.5, pp. 1685–1725. ISSN: 1468-0262. DOI: 10 .

3982/ECTA11455. URL: https://onlinelibrary.wiley.com/doi/abs/10.3982/ECTA11455

(cit. on pp. 7, 14, 40, 99, 100).

Mayer, Colin (2021). “The Future of the Corporation and the Economics of Purpose”. en. In:

Journal of Management Studies 58.3, pp. 887–901. ISSN: 1467-6486. DOI: 10.1111/joms.12660.

URL: https://onlinelibrary.wiley.com/doi/abs/10.1111/joms.12660 (visited on 11/28/2024)

(cit. on pp. 159, 160).

https://www.sciencedirect.com/science/article/pii/S0378426618302681
https://doi.org/10.1111/1467-8551.12466
https://onlinelibrary.wiley.com/doi/abs/10.1111/1467-8551.12466
https://onlinelibrary.wiley.com/doi/abs/10.1111/1467-8551.12466
https://doi.org/10.1146/annurev-polisci-051120-111443
https://www.annualreviews.org/content/journals/10.1146/annurev-polisci-051120-111443
https://www.annualreviews.org/content/journals/10.1146/annurev-polisci-051120-111443
https://doi.org/10.1016/j.econmod.2015.05.016
https://www.sciencedirect.com/science/article/pii/S0264999315001534
https://www.sciencedirect.com/science/article/pii/S0264999315001534
https://doi.org/10.2307/3003095
https://www.jstor.org/stable/3003095
https://doi.org/10.1111/jofi.13085
https://onlinelibrary.wiley.com/doi/abs/10.1111/jofi.13085
https://onlinelibrary.wiley.com/doi/abs/10.1111/jofi.13085
https://doi.org/10.1086/701811
https://www.journals.uchicago.edu/doi/full/10.1086/701811
https://doi.org/10.3982/ECTA11455
https://doi.org/10.3982/ECTA11455
https://onlinelibrary.wiley.com/doi/abs/10.3982/ECTA11455
https://doi.org/10.1111/joms.12660
https://onlinelibrary.wiley.com/doi/abs/10.1111/joms.12660


BIBLIOGRAPHY 186

Meagher, Kieron J; and Wait, Andrew (2020). “Worker Trust in Management and Delegation in

Organizations”. In: The Journal of Law, Economics, and Organization 36.3, pp. 495–536. ISSN:

8756-6222. DOI: 10 .1093/ jleo/ewaa008. URL: https ://doi .org/10 .1093/ jleo/ewaa008

(visited on 11/20/2024) (cit. on p. 51).

Merriam-Webster (2024). According to one’s lights Definition & Meaning - Merriam-Webster. URL:

https://www.merriam-webster.com/dictionary/according%20to%20one%27s%20lights

(visited on 12/03/2024) (cit. on p. 84).

Miles, Samantha (2017). “Stakeholder Theory Classification: A Theoretical and Empirical Eval-

uation of Definitions”. en. In: Journal of Business Ethics 142.3, pp. 437–459. ISSN: 1573-0697.

DOI: 10 .1007/s10551- 015- 2741- y. URL: https ://doi .org/10.1007/s10551- 015- 2741- y

(visited on 01/14/2025) (cit. on p. 80).

Miller, Danny; Le Breton-Miller, Isabelle; and Lester, Richard H. (2011). “Family and Lone

Founder Ownership and Strategic Behaviour: Social Context, Identity, and Institutional

Logics”. en. In: Journal of Management Studies 48.1, pp. 1–25. ISSN: 1467-6486. DOI: 10.1111/

j.1467-6486.2009.00896.x. URL: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-

6486.2009.00896.x (visited on 11/21/2024) (cit. on p. 51).

Molinari, Francesca (2020). “Microeconometrics with partial identification”. In: Handbook of
econometrics 7, pp. 355–486. URL: https://www.sciencedirect.com/science/article/pii/

S1573441220300027 (visited on 11/20/2024) (cit. on p. 46).

Monks, Robert A. G. (1996). Watching the watchers: corporate governance for the 21st century. eng.

Cambridge, Mass: Blackwell. ISBN: 978-1-55786-866-4 (cit. on p. 157).

Morgan, John; and Tumlinson, Justin (2019). “Corporate provision of public goods”. In: Man-
agement Science 65.10, pp. 4489–4504 (cit. on pp. 96, 97).

Munro, Alistair (2018). “Intra-Household Experiments: A Survey”. en. In: Journal of Economic
Surveys 32.1, pp. 134–175. ISSN: 1467-6419. DOI: 10.1111/joes.12196. URL: https://onlinelibrary.

wiley.com/doi/abs/10.1111/joes.12196 (visited on 11/12/2024) (cit. on p. 43).

Myerson, Roger B.; and Satterthwaite, Mark A. (1983). “Efficient mechanisms for bilateral trad-

ing”. In: Journal of economic theory 29.2, pp. 265–281. URL: https://www.sciencedirect.com/

science/article/pii/0022053183900480 (visited on 11/21/2024) (cit. on p. 52).

Naaraayanan, S. Lakshmi; Sachdeva, Kunal; and Sharma, Varun (2020). The Real Effects of En-
vironmental Activist Investing. en. SSRN Scholarly Paper. Rochester, NY. DOI: 10.2139/ssrn.

3483692. URL: https://papers.ssrn.com/abstract=3483692 (visited on 11/08/2021) (cit. on

pp. 7, 8, 19, 20, 38).

OECD (2017). Investing in Climate, Investing in Growth. en. URL: https://www.oecd- ilibrary.

org/economics/investing-in-climate-investing-in-growth_9789264273528-en (cit. on p. 5).

Oehmke, Martin; and Opp, Marcus M (2024). “A Theory of Socially Responsible Investment”.

In: The Review of Economic Studies, rdae048. ISSN: 0034-6527. DOI: 10.1093/restud/rdae048.

URL: https://doi.org/10.1093/restud/rdae048 (visited on 12/11/2024) (cit. on pp. 96, 98).

https://doi.org/10.1093/jleo/ewaa008
https://doi.org/10.1093/jleo/ewaa008
https://www.merriam-webster.com/dictionary/according%20to%20one%27s%20lights
https://doi.org/10.1007/s10551-015-2741-y
https://doi.org/10.1007/s10551-015-2741-y
https://doi.org/10.1111/j.1467-6486.2009.00896.x
https://doi.org/10.1111/j.1467-6486.2009.00896.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6486.2009.00896.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6486.2009.00896.x
https://www.sciencedirect.com/science/article/pii/S1573441220300027
https://www.sciencedirect.com/science/article/pii/S1573441220300027
https://doi.org/10.1111/joes.12196
https://onlinelibrary.wiley.com/doi/abs/10.1111/joes.12196
https://onlinelibrary.wiley.com/doi/abs/10.1111/joes.12196
https://www.sciencedirect.com/science/article/pii/0022053183900480
https://www.sciencedirect.com/science/article/pii/0022053183900480
https://doi.org/10.2139/ssrn.3483692
https://doi.org/10.2139/ssrn.3483692
https://papers.ssrn.com/abstract=3483692
https://www.oecd-ilibrary.org/economics/investing-in-climate-investing-in-growth_9789264273528-en
https://www.oecd-ilibrary.org/economics/investing-in-climate-investing-in-growth_9789264273528-en
https://doi.org/10.1093/restud/rdae048
https://doi.org/10.1093/restud/rdae048


BIBLIOGRAPHY 187

Park, Alex Haerang; and Seo, Kyoungwon (2019). “Common Ownership and Product Market

Competition: Evidence from the U.S. Airline Industry”. English. In: Korean Journal of Finan-
cial Studies 48.5, pp. 617–640. ISSN: 2005-8187. DOI: 10.26845/KJFS.2019.10.48.5.617. URL:

http://www.e-kjfs.org/journal/view.php?doi=10.26845/KJFS.2019.10.48.5.617 (visited on

09/27/2023) (cit. on p. 170).

PRI (2024). What are the Principles for Responsible Investment? en. URL: https://www.unpri.org/

about- us/what- are- the- principles- for- responsible- investment (visited on 12/16/2024)

(cit. on p. 165).

Quidt, Jonathan de; Haushofer, Johannes; and Roth, Christopher (2018). “Measuring and Bound-

ing Experimenter Demand”. In: The American Economic Review 108.11, pp. 3266–3302. ISSN:

0002-8282. URL: https://www.jstor.org/stable/26528328 (visited on 11/19/2024) (cit. on

p. 46).

Quigley, Ellen (2020). Universal Ownership in Practice: A Practical Investment Framework for Asset
Owners. en. SSRN Scholarly Paper. Rochester, NY. DOI: 10.2139/ssrn.3638217. URL: https:

//papers.ssrn.com/abstract=3638217 (visited on 12/30/2024) (cit. on p. 158).

Renneboog, Luc; Ter Horst, Jenke; and Zhang, Chendi (2008). “Socially responsible invest-

ments: Institutional aspects, performance, and investor behavior”. en. In: Journal of Banking
& Finance 142.9, S0304405X20300325. ISSN: 0378-4266. DOI: 10.1016/j.jbankfin.2007.12.039.

URL: https://www.sciencedirect.com/science/article/pii/S0378426607004220 (visited on

10/29/2021) (cit. on pp. 14, 88).

Reynolds, Robert J.; and Snapp, Bruce R. (1986). “The competitive effects of partial equity in-

terests and joint ventures”. en. In: International Journal of Industrial Organization 4.2, pp. 141–

153. ISSN: 0167-7187. DOI: 10.1016/0167-7187(86)90027-5. URL: https://www.sciencedirect.

com/science/article/pii/0167718786900275 (visited on 11/22/2021) (cit. on p. 87).

Riordan, Michael H. (1991). “Ownership without control: Toward a theory of backward in-

tegration”. en. In: Journal of the Japanese and International Economies 5.2, pp. 101–119. ISSN:

0889-1583. DOI: 10.1016/0889-1583(91)90017-K. URL: https://www.sciencedirect.com/

science/article/pii/088915839190017K (visited on 11/22/2021) (cit. on p. 87).

Rotemberg, Julio (1984). “Financial transaction costs and industrial performance”. In: (cit. on

pp. 86, 101).

Rubinstein, Ariel; and Yaari, Menahem E. (1983). The competitive stock market as cartel maker:
Some examples. Tech. rep. Suntory, Toyota International Centres for Economics, and Related

. . . URL: https://ideas.repec.org/p/cep/stitep/84.html (visited on 12/10/2024) (cit. on

p. 86).

Ruijven, Bas J. van; De Cian, Enrica; and Sue Wing, Ian (2019). “Amplification of future energy

demand growth due to climate change”. en. In: Nature Communications 10.1, p. 2762. ISSN:

2041-1723. DOI: 10.1038/s41467- 019- 10399- 3. URL: http://www.nature.com/articles/

s41467-019-10399-3 (visited on 07/09/2021) (cit. on p. 24).

https://doi.org/10.26845/KJFS.2019.10.48.5.617
http://www.e-kjfs.org/journal/view.php?doi=10.26845/KJFS.2019.10.48.5.617
https://www.unpri.org/about-us/what-are-the-principles-for-responsible-investment
https://www.unpri.org/about-us/what-are-the-principles-for-responsible-investment
https://www.jstor.org/stable/26528328
https://doi.org/10.2139/ssrn.3638217
https://papers.ssrn.com/abstract=3638217
https://papers.ssrn.com/abstract=3638217
https://doi.org/10.1016/j.jbankfin.2007.12.039
https://www.sciencedirect.com/science/article/pii/S0378426607004220
https://doi.org/10.1016/0167-7187(86)90027-5
https://www.sciencedirect.com/science/article/pii/0167718786900275
https://www.sciencedirect.com/science/article/pii/0167718786900275
https://doi.org/10.1016/0889-1583(91)90017-K
https://www.sciencedirect.com/science/article/pii/088915839190017K
https://www.sciencedirect.com/science/article/pii/088915839190017K
https://ideas.repec.org/p/cep/stitep/84.html
https://doi.org/10.1038/s41467-019-10399-3
http://www.nature.com/articles/s41467-019-10399-3
http://www.nature.com/articles/s41467-019-10399-3


BIBLIOGRAPHY 188

Salant, Stephen W.; Switzer, Sheldon; and Reynolds, Robert J. (1983). “Losses from horizontal

merger: the effects of an exogenous change in industry structure on Cournot-Nash equilib-

rium”. In: The Quarterly Journal of Economics 98.2, pp. 185–199 (cit. on p. 87).

Salem, Ruwaida M.; Mandal, Mahua; and Richey, C. E. (2004). “Men’s surveys: new findings.”

In: URL: https://www.cabidigitallibrary.org/doi/full/10.5555/20063239994 (visited on

11/24/2024) (cit. on p. 61).

Schanzenbach, Max M.; and Sitkoff, Robert H. (2020). “Reconciling Fiduciary Duty and Social

Conscience: The Law and Economics of ESG Investing by a Trustee”. eng. In: Stanford Law
Review 72.2, pp. 381–454. URL: https://heinonline.org/HOL/P?h=hein.journals/stflr72&

i=396 (visited on 12/23/2024) (cit. on p. 87).

Schennach, Susanne (2022). “Measurement Systems”. en. In: Journal of Economic Literature 60.4,

pp. 1223–1263. ISSN: 0022-0515. DOI: 10.1257/jel.20211355. URL: https://www.aeaweb.

org/articles?id=10.1257/jel.20211355 (visited on 11/17/2024) (cit. on pp. 46, 68).

Schmalz, Martin C. (2018). “Common-Ownership Concentration and Corporate Conduct”. In:

Annual Review of Financial Economics 10.1, pp. 413–448. DOI: 10.1146/annurev- financial-

110217-022747. URL: https://doi.org/10.1146/annurev-financial-110217-022747 (visited

on 11/07/2021) (cit. on pp. 1, 2, 7, 12, 40, 78, 79, 86, 93, 155).

— (2021). “Recent Studies on Common Ownership, Firm Behavior, and Market Outcomes”.

en. In: The Antitrust Bulletin 66.1, pp. 12–38. ISSN: 0003-603X. DOI: 10.1177/0003603X20985804.

URL: https://doi.org/10.1177/0003603X20985804 (visited on 06/07/2021) (cit. on pp. 1, 2,

7, 40, 78, 79, 86, 93).

Selten, R. (1975). “Reexamination of the perfectness concept for equilibrium points in extensive

games”. en. In: International Journal of Game Theory 4.1, pp. 25–55. ISSN: 1432-1270. DOI:

10.1007/BF01766400. URL: https://doi.org/10.1007/BF01766400 (visited on 11/21/2024)

(cit. on p. 54).

Shive, Sophie A; and Forster, Margaret M (2020). “Corporate Governance and Pollution Exter-

nalities of Public and Private Firms*”. In: The Review of Financial Studies 33.3, pp. 1296–1330.

ISSN: 0893-9454. DOI: 10.1093/rfs/hhz079. URL: https://doi.org/10.1093/rfs/hhz079

(visited on 11/08/2021) (cit. on pp. 7, 8, 38).

Shleifer, Andrei; and Vishny, Robert W. (1997). “A Survey of Corporate Governance”. en. In:

The Journal of Finance 52.2, pp. 737–783. ISSN: 1540-6261. DOI: 10.1111/j.1540- 6261.1997.

tb04820.x. URL: https://onlinelibrary.wiley.com/doi/abs/10.1111/j .1540- 6261.1997.

tb04820.x (visited on 09/22/2020) (cit. on p. 43).

Shu, Chong (2024). “The proxy advisory industry: Influencing and being influenced”. In: Jour-
nal of Financial Economics 154, p. 103810. ISSN: 0304-405X. DOI: 10.1016/j.jfineco.2024.103810.

URL: https://www.sciencedirect.com/science/article/pii/S0304405X24000333 (visited on

02/03/2025) (cit. on p. 2).

https://www.cabidigitallibrary.org/doi/full/10.5555/20063239994
https://heinonline.org/HOL/P?h=hein.journals/stflr72&i=396
https://heinonline.org/HOL/P?h=hein.journals/stflr72&i=396
https://doi.org/10.1257/jel.20211355
https://www.aeaweb.org/articles?id=10.1257/jel.20211355
https://www.aeaweb.org/articles?id=10.1257/jel.20211355
https://doi.org/10.1146/annurev-financial-110217-022747
https://doi.org/10.1146/annurev-financial-110217-022747
https://doi.org/10.1146/annurev-financial-110217-022747
https://doi.org/10.1177/0003603X20985804
https://doi.org/10.1177/0003603X20985804
https://doi.org/10.1007/BF01766400
https://doi.org/10.1007/BF01766400
https://doi.org/10.1093/rfs/hhz079
https://doi.org/10.1093/rfs/hhz079
https://doi.org/10.1111/j.1540-6261.1997.tb04820.x
https://doi.org/10.1111/j.1540-6261.1997.tb04820.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6261.1997.tb04820.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6261.1997.tb04820.x
https://doi.org/10.1016/j.jfineco.2024.103810
https://www.sciencedirect.com/science/article/pii/S0304405X24000333


BIBLIOGRAPHY 189

Sklivas, Steven D. (1987). “The Strategic Choice of Managerial Incentives”. In: The RAND Jour-
nal of Economics 18.3, pp. 452–458. ISSN: 0741-6261. DOI: 10.2307/2555609. URL: https://

www.jstor.org/stable/2555609 (visited on 12/04/2024) (cit. on p. 85).

Smith, N. Craig; and Rönnegard, David (2016). “Shareholder Primacy, Corporate Social Re-

sponsibility, and the Role of Business Schools”. en. In: Journal of Business Ethics 134.3, pp. 463–

478. ISSN: 1573-0697. DOI: 10.1007/s10551- 014- 2427- x. URL: https://doi.org/10.1007/

s10551-014-2427-x (visited on 12/04/2024) (cit. on p. 83).

Stout, Lynn (2017). “The Economic Nature of the Corporation”. In: The Oxford Handbook of Law
and Economics 2 (cit. on p. 159).

Stratmann, Thomas (2005). “Some talk: Money in politics. A (partial) review of the literature”.

en. In: Public Choice 124.1, pp. 135–156. ISSN: 1573-7101. DOI: 10.1007/s11127-005-4750-3.

URL: https://doi.org/10.1007/s11127-005-4750-3 (visited on 11/12/2024) (cit. on p. 43).

Tallarita, Roberto (2023). “The Limits of Portfolio Primacy”. eng. In: Vanderbilt Law Review 76.2,

pp. 511–570. URL: https : / / heinonline . org / HOL / P ? h = hein . journals / vanlr76 & i = 529

(visited on 01/03/2025) (cit. on p. 158).

United Nations Climate Change Conference (2021). COP26 explained. URL: https://ukcop26.

org/wp-content/uploads/2021/07/COP26-Explained.pdf (cit. on p. 5).

United Nations Principles for Responsible Investment (2025). PRI | Stewardship. en. URL: https:

//www.unpri.org/investment-tools/stewardship (visited on 02/10/2025) (cit. on p. 106).

United States House of Representatives Commercial and Administrative Law, Subcommittee

on Antitrust (2020). Investigation of Competition in Digital Markets. URL: https://democrats-

judiciary.house.gov/uploadedfiles/competition_in_digital_markets.pdf (cit. on pp. 1, 78).

Wallace, James S. (2003). “Value Maximization and Stakeholder Theory: Compatible or Not?”

en. In: Journal of Applied Corporate Finance 15.3, pp. 120–127. ISSN: 1745-6622. DOI: 10.1111/

j.1745-6622.2003.tb00466.x. URL: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-

6622.2003.tb00466.x (visited on 12/04/2024) (cit. on p. 155).

Wood, Donna J.; Mitchell, Ronald K.; Agle, Bradley R.; and Bryan, Logan M. (2021). “Stake-

holder Identification and Salience After 20 Years: Progress, Problems, and Prospects”. en.

In: Business & Society 60.1, pp. 196–245. ISSN: 0007-6503. DOI: 10.1177/0007650318816522.

URL: https://doi.org/10.1177/0007650318816522 (visited on 01/14/2025) (cit. on p. 165).

Yang, Mochen; Adomavicius, Gediminas; Burtch, Gordon; and Ren, Yuqing (2018). “Mind the

Gap: Accounting for Measurement Error and Misclassification in Variables Generated via

Data Mining”. In: Information Systems Research 29.1, pp. 4–24. ISSN: 1047-7047. DOI: 10.1287/

isre.2017.0727. URL: https://pubsonline.informs.org/doi/abs/10.1287/isre.2017.0727

(visited on 11/19/2024) (cit. on pp. 46, 68).

Yang, Mochen; McFowland, Edward; Burtch, Gordon; and Adomavicius, Gediminas (2022).

“Achieving Reliable Causal Inference with Data-Mined Variables: A Random Forest Ap-

proach to the Measurement Error Problem”. In: INFORMS Journal on Data Science 1.2, pp. 138–

https://doi.org/10.2307/2555609
https://www.jstor.org/stable/2555609
https://www.jstor.org/stable/2555609
https://doi.org/10.1007/s10551-014-2427-x
https://doi.org/10.1007/s10551-014-2427-x
https://doi.org/10.1007/s10551-014-2427-x
https://doi.org/10.1007/s11127-005-4750-3
https://doi.org/10.1007/s11127-005-4750-3
https://heinonline.org/HOL/P?h=hein.journals/vanlr76&i=529
https://ukcop26.org/wp-content/uploads/2021/07/COP26-Explained.pdf
https://ukcop26.org/wp-content/uploads/2021/07/COP26-Explained.pdf
https://www.unpri.org/investment-tools/stewardship
https://www.unpri.org/investment-tools/stewardship
https://democrats-judiciary.house.gov/uploadedfiles/competition_in_digital_markets.pdf
https://democrats-judiciary.house.gov/uploadedfiles/competition_in_digital_markets.pdf
https://doi.org/10.1111/j.1745-6622.2003.tb00466.x
https://doi.org/10.1111/j.1745-6622.2003.tb00466.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-6622.2003.tb00466.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-6622.2003.tb00466.x
https://doi.org/10.1177/0007650318816522
https://doi.org/10.1177/0007650318816522
https://doi.org/10.1287/isre.2017.0727
https://doi.org/10.1287/isre.2017.0727
https://pubsonline.informs.org/doi/abs/10.1287/isre.2017.0727


BIBLIOGRAPHY 190

155. ISSN: 2694-4022. DOI: 10.1287/ijds.2022.0019. URL: https://pubsonline.informs.org/

doi/full/10.1287/ijds.2022.0019 (visited on 11/19/2024) (cit. on pp. 46, 47).

Zingales, Luigi (2000). “In Search of New Foundations”. en. In: The Journal of Finance 55.4,

pp. 1623–1653. ISSN: 1540-6261. DOI: 10.1111/0022-1082.00262. URL: https://onlinelibrary.

wiley.com/doi/abs/10.1111/0022-1082.00262 (visited on 12/05/2024) (cit. on p. 155).

— (2017). “Towards a Political Theory of the Firm”. In: The Journal of Economic Perspectives
31.3, pp. 113–130. ISSN: 0895-3309. URL: https://www.jstor.org/stable/44321282 (visited

on 11/28/2024) (cit. on pp. 51, 155).

https://doi.org/10.1287/ijds.2022.0019
https://pubsonline.informs.org/doi/full/10.1287/ijds.2022.0019
https://pubsonline.informs.org/doi/full/10.1287/ijds.2022.0019
https://doi.org/10.1111/0022-1082.00262
https://onlinelibrary.wiley.com/doi/abs/10.1111/0022-1082.00262
https://onlinelibrary.wiley.com/doi/abs/10.1111/0022-1082.00262
https://www.jstor.org/stable/44321282

	List of Figures
	List of Tables
	Introduction
	Identifying an investor's active ownership objective when firms emit greenhouse gas emissions
	Introduction
	An example of the active ownership identification problem
	Model set-up
	Active ownership objectives
	The benchmark model
	Comparison of the results from the alternative models to the results of the benchmark model

	A solution to an active ownership identification problem
	Mitigation and adaptation
	Zero exposure to damage
	High willingness to pay and non-monotone revenue
	Imperfectly competitive, commonly owned, exclusive suppliers

	Conclusion

	A simple, power-based framework for analyzing an agent’s effect on social choices
	Introduction
	Framework: Connecting social choices to power
	The power weighted social choice function
	Micro-foundations for the power weighted social choice function
	Example

	Empirics: Implications and use with a binary treatment variable
	Preliminaries
	Interpreting results
	Bounding treatment effects and testing assumptions through experimental design
	Structural estimation and measuring power for identification

	Conclusion, discussion and suggestions for future research

	Firm, investor and manager objectives, and firm behavior
	Introduction
	Taxonomy of maximization problems
	Theory and alternative objective functions
	Common ownership
	Social responsibility
	Stakeholder theory

	Conclusion, discussion and suggestions for future research

	Conclusion and Discussion
	Appendices for Chapter 2
	Model set-up
	Profits of Sector Y and wages
	Long-term profit expressions for Sector Q and Sectors Rn
	Demand functions
	Emissions tax

	Models for Section 2.2
	The benchmark model
	Long-term profit maximizer
	Short-term common owner
	Long-term common owner
	SRI
	Stakeholder-oriented shareholder

	Models for Section 2.3
	The benchmark mitigation-adaptation model
	Long-term profit maximizer with mitigation and adaptation
	Short-term common owner with mitigation and adaptation
	Long-term common owner with mitigation and adaptation
	SRI with mitigation and adaptation
	Stakeholder-oriented shareholder
	Separating the long-term common owner and the SRI
	Models and results for imperfectly competitive, commonly owned, exclusive suppliers

	Discussion and limitations
	Further results assuming a common discount factor or common intra-industry incentive
	Corporate governance process


	Appendices for Chapter 3
	Robustness tests for Section 3.3.2 and Section 3.3.3
	Additional results for robustness tests in Appendix B.1

	Appendices for Chapter 4
	Extended taxonomy
	Objective functions and product market competition
	Ongoing survey of the empirical literature
	Reduced-form approaches
	Structural approaches
	Case studies


	Bibliography

