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a b s t r a c t

We provide a theoretical micro foundation for how much pollution (negative externalities) a firm 

will internalize based on the ownership distribution of its shareholders. Small shareholders, com-

pared to large ones, want the firm to spend more on avoiding pollution since they suffer less 

profit loss for the same environmental benefit. In particular, if a shareholder holds a share of 1∕𝑁 , 

where 𝑁 is the population in society, that shareholder’s preferences align with a social planner’s. 

Three theoretical predictions arise. First, small shareholders will systematically vote for a greener 

corporate profile. Second, firms with a smaller weighted-median shareholder will pollute less. 

Third, countries with concentrated corporate wealth holdings and/or more individualized firm 

ownership will pollute more. This implies that standard models of externalities in environmental 

economics and macroeconomics containing representative agents are either internally inconsistent 

or not fully specified.

1. Introduction

Investors increasingly include environmental and social factors in their investment decisions (Berk and van Binsbergen, 2025; 

Kräussl et al., 2024; Oehmke and Opp, 2024; Edmans et al., 2022). Besides adjusting their portfolios, investors have become more 

active through shareholder voting. This form of shareholder activism is a key strategy for shareholders to improve corporate gover-

nance and influence the firm to pursue environmental initiatives (Chuah et al., 2024; Brav et al., 2022; Dimson et al., 2015; Goranova 

and Ryan, 2015).

We provide a micro foundation for the extent to which a firm will internalize its pollution externalities, based on its distribution 

of ownership shares. We first show in Proposition 1 that small shareholders will want the firm to abate more pollution. The intuition 

for this is simple. As private citizens, shareholders experience environmental gains from the firm’s abatement (assumed equal for 

simplicity) but smaller shareholders bear a smaller share of the abatement cost. 1 We then analyze how owners’ ‘wants’ aggregate to 

firm action. Each shareholder votes for or against a green project, where votes of large shareholders carry more weight. The preference 

of the weight-adjusted median shareholder then determines the firm’s decision (Proposition 2). If all owners have the same share,
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firms with many owners have a small weighted median shareholder and thus pollute less; those with few owners pollute more. In 

other words, ownership concentration leads to more emissions.

This conclusion, however, comes with some interesting and important caveats when ownership shares are not equal. If shares 

are transferred from larger to smaller existing owners (so that ownership inequality is reduced), three effects play out. The first is 

that the transfer increases the voting weight of initially smaller owners. Since they want the firm to internalize more externalities, 

this pushes in the direction of less pollution (the distribution-of-power effect). Yet, as a second effect, these recipient owners now 

have more shares and thus prefer more pollution than before (the preference effect of the receiver), pushing in the direction of more 

pollution. Finally, the giver now has fewer shares and thus prefers less pollution than before (the preference effect of the giver). The 

total impact on the size of the new weighted median voter is ambiguous and—unlike in regular voting models—the preference of a 

median voter is here endogenous to its size. We derive conditions for when pollution rises or falls with more equalized ownership 

(Proposition 3). If the recipient initially holds no shares, we show that pollution (weakly) decreases (Corollary 4).

Our final result (Proposition 4) shows that countries with more concentrated corporate wealth will have higher pollution levels: 

inequality degrades the environment. 2 We however show that pollution is high even under complete wealth equality if each individual 

firm is owned by few people or—in the extreme case—a single person. This implies that representative-agent models containing 

environmental externalities are internally inconsistent or not fully specified. In particular, a firm owned in equal shares by the entire 

population (the representative agent) would invest in abatement like a social planner (Corollary 5).

In interpreting the model and results, two points are worth keeping in mind. The first is that the results and logic apply to any 

setting where the firm’s behavior leads to externalities—whether positive or negative—and not just pollution. This includes, for 

instance, investment in R&D and social responsibility more generally. The second is that, in an environmental setting, our model 

applies more to local air and water pollution than to climate change. For carbon dioxide, the benefits accrue to the world population, 

and individual shareholders only enjoy a minimal fraction of those. Hence, in our model, even firms with many small shareholders 

may not have strong incentives to internalize the climate externality. We discuss this further in the conclusions.

2. An owner’s abatement preferences

Consider an economy with 𝑁 individuals indexed by 𝑛. An individual’s ownership share in a firm is given by 𝛼 𝑛 

∈ [0, 1], with

𝑁
∑ 

𝑛=1
𝛼 𝑛 

= 1. (1)

𝛼 𝑛 may be zero, representing someone without shares.

The firm can choose to implement a pollution abatement project. If it does, each individual receives the same abatement benefit 

𝑏 ≥ 0. The cost of implementation 𝑐 > 0 is borne by the firm owners in proportion to their ownership share, i.e., the private cost to 

individual 𝑛 is 𝛼 𝑛 

𝑐. An abatement project is therefore categorized by total benefit 𝑁𝑏 and total cost 𝑐. Hence, it is socially optimal to 

implement the project if and only if

𝑁𝑏 > 𝑐. (2)

Since owners bear a differentiated cost, an owner supports an abatement project if and only if its private benefit is greater than its 

private cost:

𝑏∕𝑐 > 𝛼 𝑛 

. (3) 

This directly implies:

Proposition 1. A smaller owner wants the firm to pass projects with lower 𝑏∕𝑐.

≤ 1 1Corollary 1. An owner with share 𝛼  

 

wants the firm to pass all projects a social planner would pass. An𝑛   owner with share 𝛼 𝑛 

≥𝑁  𝑁
wants the firm to reject all projects a social planner would reject.

Proposition 1 states that owners with a lower ownership share will want a firm to implement more green investments and pollute 

less. The intuition is simple: all firm owners enjoy the same economy-wide benefits from abatement, but the cost of implementation 

increases with ownership share. Therefore, a small owner has less to lose from implementing a more costly abatement project. 

Accordingly, within-firm ownership differences lead to differences in willingness to abate. The corollary implies that an owner with 

share of 1∕𝑁 has preferences aligned with the social optimum. In fact, very small owners (in the extreme, those who hold no shares) 

even want the firm to implement socially suboptimal projects as they face minimal cost. Larger owners want to forego certain projects 

that a social planner would implement.

This phenomenon of small shareholders putting pressure on firms to become greener has manifested itself in recent years, including 

at ExxonMobil, Royal Dutch Shell, and Occidental Petroleum, where small environmentally-focused activist groups such as Follow This

2 This is unlike previous theories where inequality affects the environment due to its effects on household consumption choices (Heerink et al., 2001; Hausman and 

Stolper, 2021) or its effects on regulation (Boyce, 1994; Baumgärtner et al., 2017). It is also distinctly different from the recent and rapidly growing literature studying 

how environmental regulation affects inequality (e.g., Hänsel et al., 2022; Kornek et al., 2021; Zhao and Mattauch, 2022) or how environmental degradation affects 

inequality (Drupp et al., forthcoming).
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introduced a wide variety of green shareholder resolutions (Flammer et al., 2021; Reuters, 2024). A manifestation of the preferences 

of non-owners is support among the general public—the vast majority of whom hold minimal or no shares in companies—for more 

stringent environmental policy (Pew Research Center, 2025). Non-owners have also advocated for more abatement through legal 

action. For example, the Urgenda Foundation brought a landmark case against Shell to the Dutch Supreme Court, which ruled the 

company partially responsible for climate pollution (The Wall Street Journal, 2021). Other environmental NGOs such as Friends of 

the Earth are pursuing a similar path (Reuters, 2025).

3. A firm’s abatement

Proposition 1 and Corollary 1 focus on each owner’s desires. Here we analyze a firm’s decision rule. An abatement project can 

either be (𝑃 )𝑎𝑠𝑠𝑒𝑑 or (𝑅)𝑒𝑗𝑒𝑐𝑡𝑒𝑑. By Proposition 1, each owner’s preference order is:

𝑃 ≻ 𝑅 if 𝑏∕𝑐 > 𝛼 𝑛 

,

𝑃 ≺ 𝑅 if 𝑏∕𝑐 ≤ 𝛼 𝑛 

.

We consider simultaneous-move weighted voting, where owners vote between outcomes 𝑃 and 𝑅. An owner 𝑛’s vote is represented 

by an indicator function I 𝑛 

[𝑃 ] taking value 1 when the owner chooses 𝑃 , and 0 otherwise. The voting weight of an owner is equivalent 

to its ownership share 𝛼 . The project passes if and only if the weighted sum of votes exceeds a simple majority, i.e.,𝑛                  

𝑁
∑ 

𝑛=1
𝛼 𝑛 

⋅ I 𝑛 

[𝑃 ] > 

1
2 

; (4)

and is rejected otherwise.

We focus on Coalition-Proof Nash Equilibrium (CPNE) (Bernheim et al., 1987): an agreement is coalition-proof if and only if no 

subset of individuals can profitably deviate, holding the actions of the rest fixed. We use CPNE as a refinement for two reasons. First, 

this avoids unreasonable equilibria where a majority of owners act against their interests simply because none of them is individually 

pivotal. Second, this reflects corporate voting behavior as there have been cases of coalition formation by shareholders to veto business 

proposals or promote specific objectives. As discussed earlier, a common form of such coalition forming is shareholder-activism 

campaigns. Specific examples include the Church of England Pensions Board’s shareholder resolutions to disclose the clean-energy 

supply ratio by Goldman Sachs (The Wall Street Journal, 2023), and ClientEarth filing an OECD complaint against BP’s advertising 

campaign (ClientEarth, 2020).

Order owners in ascending order of ownership shares and, with some abuse of notation, denote their shares by 𝛼0 < 𝛼 1 < ⋯ < 

 

𝛼  

 

.𝐺
Each 𝑔 ∈ {0, … , 𝐺} represents a subset of one or more own

∑

ers with the same shareholdings. 𝛼0  

= 0 represents non-owners. Let 𝑚 𝑔 

denote the number of agents with share 𝛼 𝑞 

𝑔  

𝑞. Define 𝑆 ≡𝑝 𝑔=𝑝 𝑚 𝑔𝛼𝑔 as the sum of ownership shares from subset 𝑝 to 𝑞, 𝑝 ≤ 

 

𝑞. A
weighted-median owner has a share 𝛼𝜙  

, such that

3 

 

𝑆 

𝜙−1
1 ≤ 

1
2 

and 𝑆 

𝜙
1 > 1

2 

;

𝑆 

𝐺
𝜙+1 < 

1
2 

and 𝑆 

𝐺
𝜙 ≥ 1

2 

. (5)

𝑆 

𝜙−1
1 is the combined share of all owners smaller than the weighted median, while 𝑆 

𝐺
𝜙+1 is the combined share of owners above the 

weighted median. No coalition can achieve a simple majority without a weighted-median owner. Note that, technically, there may 

be more than one weighted-median owner and the above definition implies that at least one but possibly more of those owners are 

needed to achieve a winning coalition.

The next proposition (proof in appendix) outlines which projects a firm will implement: 

Proposition 2. In all CPNE the firm passes the project iff 𝑏∕𝑐 > 𝛼 𝜙 

where 𝛼 𝜙 

is the share of a weighted-median owner.

Similar to Corollary 1, the firm’s decision can coincide with the social planner’s: 

1Corollary 2. A firm will implement all socially optimal projects and reject  

 all non-socially optimal projects iff 𝛼 𝜙 

= .𝑁  

 

To conclude, Corollary 3 illustrates a specific scenario in which all owners possess equal shares, making each owner a weighted

median.

Corollary 3 (Equal Ownership). Suppose a firm has 𝐾 owners with equal shares. As 𝐾 increases, the firm will pass abatement projects 

with lower cutoff 𝑏∕𝑐.
This corollary, in the spirit of Proposition 1 in Broccardo et al. (2022), says that firms with more equally-sized shareholders will 

internalize pollution more. This holds when all owners of the firm are of the same size. We will show next that this conclusion is 

challenged by non-homogeneous ownership distributions.

To do so, we analyze how Robin-Hood transfers—an inequality-reducing redistribution of firm ownership—affect the firm’s abate-

ment decision. In a Robin-Hood transfer, a larger owner 𝑗 transfers 𝜖 > 0 shares to a smaller owner 𝑖, while keeping the ordering

3
 

𝑞
By convention, if 𝑝 > 𝑞 then 𝑆𝑝 = 0.
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between 𝑖 and 𝑗 unchanged, i.e. 𝛼 + 𝜖 ≤𝑖   

 

𝛼 − 𝜖. Thus it transforms an initial distribut𝑗  ion into another distribution that is more

equal, i.e., Lorenz dominant. In this thought experiment, the initial distribution can be thought of as one firm, and the post-transfer 

distribution can be thought of as another firm.

4 

We can immediately rule out effects on the weighted median for transfers where (𝛼𝑖 , 𝛼 𝑗 )           

 

> 𝛼 or𝜙 (𝛼𝑖 

, 𝛼
 

) < 𝛼𝜙 

. Transfers within𝑗
these groups will not change the cumulative ownership of those possessing fewer or more shares than the original weighted-median 

owners. Consequently, in what follows, we focus on cases where Robin-Hood transfers occur exclusively between one owner above 

the weighted median and another below.

Consider such a transfer of shares from an owner 𝑗 with initial share 𝛼 𝜙 

≤ 𝛼 𝑗 to an owner 𝑖 with initial share 𝛼 𝑖 

≤ 𝛼 𝜙 

. This

gives rise to three effects. The first effect is that voting power is transferred from an owner with weaker environmental preferences 

(𝑗) to an owner with stronger environmental preferences (𝑖). This distribution-of-power effect goes in the direction of increasing 

the firm’s environmental performance. The second effect is that 𝑖 now has weaker environmental preferences due to their increased 

shareholding. We call this a preference effect on the receiver side and it may worsen the firm’s environmental performance. Third, 

𝑗 now owns fewer shares and therefore cares more about the environment. We call this a preference effect on the giver side and it

may improve the firm’s environmental performance.

Which of these effects dominate? In general one might think that, since two of the three effects speak in favor of stronger inter-

nalization of externalities, more equal shareholding would improve environmental performance. But, under certain conditions, the 

preference effect of the receiver can dominate, such that the combined effect of the Robin-Hood transfer increases the shareholding of 

the new weighted-median owner and decreases the firm’s environmental performance. Proposition 3 (proof in appendix) summarizes 

the parametric conditions under which a firm passes abatement projects with a strictly lower or a strictly higher benefit-to-cost ratio 

𝑏∕𝑐 after the transfer:

Proposition 3 (Robin-Hood transfer). Consider two owners 𝑖 and 𝑗 who have shares 𝛼 ≤𝑖  𝛼 and𝜙  𝛼 ≤  Suppose𝜙  𝛼 respectively.𝑗  

  

owner

𝑗 makes a Robin-Hood transfer of 𝜖 > 0 shares to owner 𝑖 such that 𝛼 𝑖 

+ 𝜖 ≤ 𝛼𝑗  

− 𝜖:

1. 
{

𝛼 𝑖 + 𝜖 ≤ 𝛼 𝑗 − 𝜖 < 𝛼 𝜙

𝑆 

𝜙−1
1 + 𝛼 𝑗 > 1∕2,

or 

𝛼 𝑖 + 𝜖 < 𝛼 𝜙 ≤ 𝛼 𝑗 

− 𝜖 

𝑆 

𝜙−1
1 + 𝜖 > 1∕2;

(6)

{

2. The firm’s cutoff 𝑏∕𝑐 for passing a project is strictly higher iff:
{

𝛼 𝜙 

< 𝛼 𝑖 

+ 𝜖 ≤ 𝛼 𝑗 − 𝜖
𝑆 

𝐺
𝜙+1 + 𝛼 𝑖 ≥ 1∕2.

The firm’s cutoff 𝑏∕𝑐 for passing a project is strictly lower iff:

(7)

Perhaps counterintuitively, the proposition shows that more equality can lead to less abatement. We will illustrate with some 

examples how the resulting effects can either decrease, increase, or keep pollution constant.

Consider a firm with an initial ownership distribution as detailed in Panel 𝑖 in Table 1. Owners are sorted in ascending order. The 

weighted-median owner is bolded. Starting from the same initial allocation, we implement three different Robin-Hood transfers of 

shares from the largest owner 𝐹 to each of the smaller owners 𝐴, 𝐷 and 𝐸 (Panels 𝑖𝑖 - 𝑖𝑣).
In Panel 𝑖𝑖, F has transferred 6 % to 𝐴, changing the weighted-median owner from 𝐸 to 𝐷. This is visualized in the upper graph 

in Fig. 1 where the dashed line represents the initial cumulative distribution of shares (y-axis) as a function of the size of the owners

Table 1 

Robin-Hood transfers and Changes in Firm Decisions.

Owners and their Ownership Shares (%)

A B C D E F

7 10 15 15 20 33

(i) Initial Ownership Allocation

B A C D E F

10 13 15 15 20 27

(ii) 𝐹 Transfers 6 %-pt to 𝐴

A B C E D F

7 10 15 20 21 27

(iii) 𝐹 Transfers 6 %-pt to 𝐷

A B C D E F

7 10 15 15 26 27

(iv) 𝐹 Transfers 6 %-pt to 𝐸

4 Although the ordering between 𝑖 and 𝑗 does not change, their ordering with respect to other shareholders may change.
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Fig. 1. Illustration of Robin-Hood transfers. Each panel depicts how the distribution of ownership shares changes following a transfer. The horizontal axis represents 

the size of owners (thus, by Proposition 1, which 𝑏∕𝑐 an owner wants to pass) and the vertical axis shows the cumulative shares of owners. The value on the horizontal 

axis at which the cumulative share passes 50 % constitutes the firm’s cutoff 𝑏∕𝑐. Dashed lines: pre-transfer distribution of shares. Solid lines: post-transfer distribution 

of shares.
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(x-axis). The solid line is the new distribution. To see how this shift affects the environmental performance of the firm, note that 

the x-axis represents an owner’s share and therefore, by Proposition 1, its environmental preference. The ownership share at which 

the distribution passes the 50 % mark on the y-axis represents the share of the weighted-median voter. In the upper graph, the new 

distribution crosses the 50 % mark earlier, at the share of owner 𝐷 instead of 𝐸.
The same panel illustrates the three effects. The shift down on the left represents the receiver’s preference effect: 𝐴 gets weaker 

environmental interests. This downshift corresponds to 𝐴’s initial size (7 %). At the new size of the receiver (7+6=13 %), the 

distribution then shifts up above the initial one. The distance between the distributions immediately to the right of the vertical shift 

equals the size of the transfer (6 %). This represents the distribution-of-power effect in favor of more abatement. Finally, on the right, 

the new distribution jumps far above the old, as 𝐹 ’s share has decreased so its environmental preferences are stronger. This is the 

giver’s preference effect. In this example, the distribution-of-power effect is the one that matters.

Next, in Panel 𝑖𝑖𝑖 of Table 1, 𝐹 transfers 6 % to 𝐷. The middle figure illustrates that the weighted median (𝐸, who owns 20 %) 

remains unchanged. Finally, in panel 𝑖𝑣 of the table and bottom part of Fig. 1, F transfers 6 % to 𝐸. Here the receiver’s preference 

effect dominates: 𝐸 remains the weighted median but since their share increases to 26 %, abatement goes down.

The proposition and examples illustrate how decreased ownership inequality can have ambiguous effects. However, if the transfer 

of shares goes to a non owner, the effect is unambiguous:

Corollary 4 (Robin-Hood transfer to Non Owner). Suppose owner 𝑗 makes a Robin-Hood transfer of 𝜖 > 0 shares to 𝑖 who had zero 

ownership. The firm’s cutoff 𝑏∕𝑐 for passing a project cannot increase. The firm will pass projects with strictly lower 𝑏∕𝑐 iff either:

{

𝜖 ≤ 𝛼 𝑗 − 𝜖 < 𝛼 𝜙 

𝑆 

𝜙−1
1 + 𝛼 𝑗 > 1∕2, 

or 

{

𝜖 < 𝛼𝜙 ≤ 𝛼𝑗 − 𝜖 

𝑆 

𝜙−1
1 + 𝜖 > 1∕2.

(8)

The corollary follows Proposition 3 since the conditions for (7) cannot occur when 𝛼𝑖 = 0. The explanation for this clear-cut result 

is that the counteracting preference effect of the receiver is nonexistent when the receiver holds no shares; the new distribution is 

never below the old one. The key point is that larger owners lose power and gain stronger environmental preferences. This suggests 

that the entry of small activist owners should always improve a firm’s environmental performance.

Non-owners have indeed attempted to advocate for more abatement through the acquisition of a minimal shareholding (Flammer 

et al., 2021). Specific examples include impact-driven hedge fund Engine No. 1’s successful campaign to replace three ExxonMobil 

board members with candidates possessing energy-transition experience (Chuah et al., 2024), and ClientEarth acquiring a minimal 

shareholding in Shell and filing derivative action against its directors for failure to comply with their duties under the Companies Act 

2006 by not adopting policies capable of achieving the company’s target of becoming a net zero business by 2050 (Carnwath, 2024).

4. A country’s abatement

We now aggregate Proposition 2 across multiple firms to analyze pollution at a country level. Such aggregation is complicated 

to perform generally so for simplicity we assume that owners in a firm have equal shares. Consider a country consisting of a mass 

1 of infinitely small individuals, of which a fraction 𝜆 ∈ (0, 1] holds all wealth. There is a mass 1 of identical firms. Each firm can 

implement a project. The cost of implementation is 𝑐 and is borne by the owners. The project generates a benefit 𝑏 distributed evenly 

among the population. Clearly, a social planner would implement the project if 𝑏∕𝑐 > 1. Not every wealth holder owns shares in each 

firm; instead, let 𝑝 ∈ (0, 1] denote the share of wealth holders that own (equal) shares in a particular firm. 𝜆 measures a country’s 

wealth equality at the population level. When 𝜆 = 1 there is complete equality while when 𝜆 → 0 there is extreme wealth inequality. 

𝑝 denotes how individualized ownership is. When 𝑝 = 1 all wealth holders hold shares in all firms and when 𝑝 is small then each

wealth holder has shares in few firms.

Each firm will thus be owned by a share 𝑝𝜆 of the population. Since owners in the firm have equal shares, the weighted-median 

owner is equivalent to its representative owner. The private cost of project implementation for the representative owner is 𝑐∕(𝑝𝜆) 

while the private benefit is 𝑏. From this, by Proposition 2 and since all firms are identical, it directly follows:

Proposition 4. Firms in a country implement an abatement project iff 𝑏∕𝑐 > 1∕(𝑝𝜆). Environmental performance increases in 𝜆 and increases 

in 𝑝.
This proposition expresses that wealth inequality (𝜆) increases pollution. Ceteris paribus, the more concentrated wealth is, the 

fewer people own firms and the larger their shares. Firms will then implement fewer abatement projects. It is, however, not only the 

concentration of wealth that matters, but also the within-firm ownership structure. If wealth holders own few firms each (’individ-

ualized’ ownership, small 𝑝) then pollution will be high. But if each firm has many owners or, equivalently, each capital owner is 

spread over many firms (large 𝑝), then there will be less pollution. The next corollary expresses an important implication.

Corollary 5. Suppose 𝜆 = 1. Firms in the country will implement all socially optimal projects and reject all non-socially optimal projects iff 

𝑝 = 1. The firms will reject all environmental projects iff 𝑝 → 0.
The corollary shows that in a representative-agent framework (i.e., where there truly is no heterogeneity), if agents own all firms 

equally (𝑝 = 1), then the social benefit of abatement will be perfectly internalized. Standard models considering externalities in 

environmental economics or macroeconomics (e.g., those consisting of a representative agent and firms that do not internalize any
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pollution) are thus either internally inconsistent or not fully specified. It is only if each of the firms is owned by a single agent (𝑝 → 0) 

that pollution becomes a perfect externality as is commonly assumed.

Our theory suggests a negative effect of a country’s inequality on its environmental quality; this link seems to have some empirical 

support (Ridzuan, 2019; Cushing et al., 2015). Furthermore, to the extent that the inequality Kuznets curve holds [an inverted U-

shaped relationship between economic development and income inequality, see Kuznets, 1955; Piketty, 2006; Ravallion and Chen, 

2022], our model would suggest the existence of an environmental Kuznets curve (EKC). The EKC, however, has mixed empirical 

support (Kaika and Zervas, 2013; Stern, 2017) although—consistent with our model—the support that does exist for the EKC is for 

local pollutants (Arrow et al., 1995; Stern, 2017). 5

5. Conclusions

This paper provides a theoretical micro foundation for how much of an externality a firm will internalize based on its shareholders’ 

interests. Abatement investment is driven by the size of the weighted-median shareholder who as a member of society benefits from 

a better environment but pays in proportion to their shareholding. If this shareholder is small—for example, if a firm has many 

owners—then pollution will be lower. Interestingly, this conclusion comes with some subtleties. Under certain conditions, more 

equal ownership can lead to increased pollution.

Aggregating the results to a country level, more concentrated wealth ownership (fewer people own shares) and more individu-

alized firm ownership (individual firms have fewer owners) both increase pollution. This has an interesting technical implication: 

representative-agent models containing externalities—in macroeconomics or environmental economics—are either internally incon-

sistent or not fully specified. This is the case since, if a firm is owned equally by the entire population (the representative agent), then 

the interests of each owner align with the social planner’s.

Are these results empirically testable? Yes, but a serious examination would need access to specific data and should avoid some 

pitfalls. Since cross-country comparisons are notoriously problematic, and the ownership structure of a firm may be correlated with 

various confounders (e.g., industry), the cleanest test of our prediction might exploit shareholdings and voter behavior data on 

individual owners of individual firms. Our theory predicts that small owners will vote in favor of environmental projects more 

frequently than large owners will, within the same firm.

What constitutes a large or small owner is relative to how ‘society’ is defined. A single owner in a society consisting of 100 people 

would internalize more externalities than two owners in a society consisting of 1000 people. Furthermore, what defines society here 

is not the country under consideration. Rather it is determined by the physical properties of pollution. A highly localized pollutant 

affects few people, so even if the firm is owned by few, they will constitute a relatively large part of society. For global pollutants, 

however, society is the world population. So if a firm goes from say, 1,000 to 10,000 owners, they still only represent a minuscule 

part of society. For this reason, our predictions probably apply less to carbon dioxide than, say, particulate matter. Finally, owners 

of a firm can live in a separate society altogether (in our framework, 𝑏 = 0). This suggests that, for instance, firms engaged in 

FDI will internalize externalities less. This relates to the pollution–haven effect (Baumol and Oates, 1988; Conrad, 1993; Copeland, 

1994, 2008) which is the hypothesis that countries with lax environmental policy will attract dirty industries (for evidence see, e.g., 

Brunnermeier and Levinson, 2004; Becker and Henderson, 2000; Levinson and Taylor, 2008; Broner et al., 2012). Compared to this 

literature, the mechanism and prediction of our model are different: a firm with production in several countries will have dirtier 

production in those countries where its shareholders do not reside.

Finally, as the modeling in this paper has been kept as simple as possible, several extensions seem realistic and of interest. This 

includes the possibility of buying and selling shares, where the agent would need to take into account that their preferences change 

due to this trade (Levit et al., 2024). Further natural extensions to consider would be other voting structures (e.g., non-weighted, 

capturing a democratic society), voter abstention (e.g., smaller shareholders do not vote), and voting on bundles of projects under a 

budget constraint.
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