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Abstract

Many consumers care about climate change and other broad externalities. We model and

analyze the market behavior of such “socially responsible consumers,” derive properties of the

resulting competitive equilibria, and study the effectiveness of different policies. In violation

of price taking, a vanishingly small consumer cares about her impact on the behavior of the

rest of the market to a non-vanishing extent. That impact on others endogenously dampens

the consumer’s direct effect on the externality, undermining responsible behavior. Dampening

implies that even if all consumers value the externality like the social planner, they mitigate too

little in any equilibrium, and may coordinate on the worst of multiple equilibria. To motivate

consumers to lower the externality in a closed economy, a unit tax is superior to a cap-and-trade

system, but there are policies that are better than a tax. Furthermore, under trade with a

large or very polluting partner, a cap is better than a tax. When there are two products that

are perfect substitutes in consumption but generate different externalities, there is always an

equilibrium in which the products have the same price and consumers are indifferent between

them. Under conditions we identify, this selfish equilibrium is the unique equilibrium. In a

selfish equilibrium, a cap and a unit tax on the dirty product can achieve the same outcomes.

In non-selfish equilibria, a proportional subsidy on the clean product dominates both a unit tax

and a cap.
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1 Introduction

When investigating the implications of externalities from market trade, economists overwhelmingly

assume that individuals do not care about the externalities they cause. But many consumers do

care: they are willing to reduce or modify their consumption to alleviate the associated climate

change (Andre et al., 2022, Imai et al., 2022) and animal and human suffering (Auger et al., 2003,

Hertel et al., 2009, Hainmueller et al., 2015). The goal of this paper is to investigate equilibrium

behavior, welfare, and the effectiveness of interventions in markets with such “socially responsible

consumers.” We focus in particular on rational consumers.

Departing from previous research investigating social preferences in large product markets, we

first demonstrate that price taking is violated: a socially responsible consumer who is a vanishingly

small part of the market cares about her price-mediated impact on the behavior of the rest of the

market to a non-vanishing extent. Specifically, if she consumes more, the resulting infinitesimal

increase in the price induces others to consume less, dampening her impact on the externality.

We show that due to dampening, markets are typically bad at coordinating the behavior of

socially responsible consumers. Even if all consumers fully “internalize the externality” — they

put the same weight on it as the social planner — they consume too much in any competitive

equilibrium, and they may coordinate on the worst of multiple equilibria. Furthermore, consumers

may in equilibrium be indifferent between two products that are perfect substitutes in consumption

but generate different externalities. Turning to policies to lower the externality, we establish that

a unit tax is better than a cap in a closed economy, but under trade with a large or very polluting

partner, a cap is better. We also identify policies that are better than both a tax and a cap.

We begin in Section 2 by analyzing how a single socially responsible consumer thinks about

her impact in a single-good market. Her utility function is u(c) − pc − kg, where c > 0 is her

consumption, u(c) is her consumption utility, p > 0 is the price, g is an externality equal to total

output in the market, and k ≥ 0 is a constant. To understand how the consumer behaves when

she is small relative to the market, we introduce identical copies of the other participants. There

are I other consumers and I suppliers, who have exogenously given demand and supply curves.

Whatever demand c the consumer submits, the price p is chosen to clear the entire market.
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Contradicting the typical view, we demonstrate that the consumer needs to keep thinking about

her impact on the market price even as I → ∞. If she lowers her demand to reduce the externality,

the price drops and induces others to consume more and thus generate more of the externality.

Furthermore, while the price effect is proportional to 1/I, there are I other consumers who react,

so their dampening effect does not vanish. This lowers the consumer’s motive to mitigate.

Based on the above analysis, we introduce our framework for markets with many socially re-

sponsible consumers. We define a competitive equilibrium as a situation in which the market clears,

each consumer maximizes her utility given the dampening generated by the market demand curve,

and that demand curve is consistent with consumer behavior.1 In addition, social welfare equals

total consumption utility minus production costs and K times the externality g.

In Section 3, we show that the market fails not only when consumers do not care about the

externality they cause, but also when they do care. As an illustrative if extreme case, suppose

that all consumers have k = K. This means that a consumer and the planner assign the same

weight to the externality; e.g., they are willing to pay the same amount out of her funds to reduce

CO2 in the atmosphere by a ton. Nevertheless, dampening implies that any equilibrium features

overconsumption, and multiple inferior equilibria may arise. Further, due to path dependence it is

plausible that society converges to the highest-consumption, and hence worst, equilibrium. These

are market failures: for consumption not traded in the market (e.g., campfires with wood from

one’s garden), fully socially responsible consumers bring forth the socially optimal outcome.

The above market failures imply that dealing with externalities cannot be based solely on

consumer responsibility. In Section 4, therefore, we analyze interventions that improve outcomes

through the introduction of a permit fee τ for production. We define a policy as superior to another

if it can achieve a greater decrease in the externality with the same τ ; incidentally, a better policy

also leads to a lower consumer price. While for selfish consumers (k = 0) different policies are

equivalent (as in Weitzman, 1974), the same is not true for socially responsible consumers. A

policy that induces lower dampening is better at motivating consumers, so it is superior.

As a starting point, we confirm and generalize in our setting the main insight of Herweg and

1 In Appendix A, we provide game-theoretic microfoundations for our notion of competitive equilibrium.
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Schmidt (2022), that a unit tax is better than a cap. Under a (binding) cap, there is a fixed

quantity of permits, and the fee τ for using one is determined in equilibrium. Then, dampening is

full, as the consumer realizes that she does not affect the quantity traded. Under a tax, the permit

fee τ is fixed, and the quantity is determined in equilibrium. Then, dampening is not full.

Going further, we show that the planner can improve on a tax. In addition, we identify con-

ditions under which a cap is better than a tax when there is trade, and the policymaker can only

control domestic policy. As is well-understood, trade facilitates leakage, whereby production moves

abroad to avoid regulation. If the foreign source is large or much more polluting than domestic

producers, leakage implies that socially responsible consumers are more motivated to cut consump-

tion under a cap. When a consumer reduces her consumption in this situation, the dirty foreign

producers respond, making her sacrifice effective. This insight is also relevant for policy debates

regarding the effectiveness of abatement efforts under a cap.

In Section 5, we consider the scope for mitigating the externality through product selection

rather than consumption reduction. We assume that there are two products, a clean one and a

dirty one. They are perfect substitutes in consumption utility, but the clean one generates less

of an externality. Consumers all have unit demand, and are heterogeneous in the weight k they

attach to the externality. Then, there is always an equilibrium in which the two products sell at

the same price, yet consumers are indifferent between them. This means that socially responsible

consumers behave as if they were selfish, and the clean product enjoys no advantage in the market.

Intuitively, if a consumer expects others to always choose the cheaper product, then she expects

dampening to be full: if she switches to the clean product, its price rises, so someone else switches

to the dirty product to re-equilibrate the market at the previous price. Hence, the consumer does

not affect the externality, and chooses the cheaper product herself.

Worse than a possibility, the above selfish equilibrium is unique if the clean product is not much

less polluting than the dirty one. For an intuition, suppose for a moment that consumers expect

dampening to be weak, and consider the consumer who is indifferent between the two products.

Since the products generate similar externalities, a small price change implies a large change in

the indifferent consumer’s social concern k. This implies that the price sensitivity of demand is
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quite high, so dampening must be non-trivial. Net of dampening, then, the products generate even

more similar externalities. As a result, a small price change implies an even greater change in the

indifferent consumer’s k. In this fashion, the equilibrium unravels.

The existence and potential uniqueness of the selfish equilibrium are dramatic manifestations

of the market’s failure to facilitate outcomes reflecting the preferences of socially responsible con-

sumers. As such, they reconcile extensive survey evidence that consumers have ethical concerns

(Loureiro and Lotade, 2005, Auger et al., 2008, in addition to papers cited above) with our casual

observation that these concerns are not translated into more ethical market outcomes.

If the dirty good is sufficiently dirtier and other conditions hold, there is at least one equilibrium

in which the clean product is sold at a premium, more responsible consumers buy the clean product,

and less responsible consumers buy the dirty product. Unless the market for the dirty product shuts

down completely, however, dampening operates even in such a non-selfish equilibrium, so the clean

product’s market share still does not reflect consumers’ preferences.

Given the possibility of massive market failure, we revisit the role of policy. We establish that

with either a cap or a unit tax on the dirty product, the selfish equilibrium continues to exist.

Furthermore, in a selfish equilibrium the logic of Weitzman (1974) operates, so the two policies

are equivalent. But in a non-selfish equilibrium, the insight of Herweg and Schmidt (2022) applies,

so a tax is better than a cap. Again, however, the policymaker can do better than with a unit

tax. Specifically, a proportional subsidy on the price of the clean product dominates a unit or

proportional tax on the dirty product as well as a unit subsidy on the clean product. Intuitively,

when a consumer switches to the clean product, she raises its price, which under a proportional

subsidy encourages an especially large supply response. Consequently, dampening is not as strong.

As we have mentioned, our theory assumes that consumers are rational; in particular, they

correctly understand dampening. This approach follows the common methodology in behavioral

economics of introducing one new assumption at a time (Rabin, 1998, 2013), and is roughly consis-

tent several observations. Notably, dampening is a variant of the “replacement logic,” a common

justification for immoral behavior under which a person claims that if she did not do it, someone

else would. Experimental research by Falk et al. (2020) and Ziegler et al. (2022) demonstrates that

4



individuals understand, and their behavior responds to, the replacement logic. Similarly, people

worry about the issue of “additionality” in CO2 reductions and social impact investment, asking

whether one’s action creates additional benefits or just replaces others’ actions (Perino, 2015, Green

and Roth, 2021, Krahnen et al., 2021, Dietz and Grabs, 2022, Fraser and Fiedler, 2022, Oehmke

and Opp, 2022). Studying the equilibrium implications of such considerations is especially relevant

since a full understanding by all consumers is not necessary for a competitive equilibrium to obtain.

Nevertheless, there are also consumers who are not fully rational. Indeed, some of our re-

sults may be helpful in correcting misperceptions about the environmental impact of consumption

choices. For instance, we have often heard the claim that if a person consumes a polluting good

sold under a cap, she does not affect pollution levels. As explained above, under trade this logic

can be majorly wrong, with a consumer having a large impact exactly because of the cap.

We conclude in Section 6 with topics for future research. Since our equilibrium framework can

be adapted in a formulaic way to other situations, it opens the possibility for studying the behavior

of consequentialist socially responsible consumers — and the question of how to motivate them —

in myriad other settings. At the same time, incorporating into our framework consumers who are

not fully rational or have non-consequentialist motivations is a natural next step.

Related Literature Our research relates to several literatures. No previous work, however,

recognizes the violation of price taking for socially responsible consumers, and no other work incor-

porates the resulting dampening into a model of consumer behavior and competitive equilibrium

in a standard product market.

There is a large literature on how to think about equilibria in markets with many consumers. A

long-standing axiom is that small consumers take the market price as fixed (Debreu, 1959, Arrow

and Hahn, 1971), and extensive research establishes conditions under which this is approximately

optimal (e.g., Mas-Colell, 1980). Because market behavior depends only on prices, an intuitive

implication of taking prices as fixed is that a person takes others’ behavior as fixed as well. Existing

research on the market consequences of social preferences has overwhelmingly — and sometimes

implicitly — adopted such an interpretation (Sobel, 2007, Dufwenberg et al., 2011, Hakenes and

Schliephake, 2021, Pástor et al., 2021, Dewatripont and Tirole, 2022, Herweg and Schmidt, 2022,
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Piccolo et al., 2022, Aghion et al., 2023, Arnold, 2023). We show that price taking does not hold

for our socially responsible consumers, and we define a variant of competitive equilibrium that

appropriately accounts for such consumers’ incentives.

Starting from Heinkel et al. (2001), a few researchers have pointed out that price changes induced

by unselfish behavior can alter the benefits of that behavior. Our dampening effect derives from

the same mechanism — which, unlike most previous research, we establish applies to vanishingly

small consumers. Although they do not frame it as a violation of price taking and show dampening

in a different form, this starting point parallels analyses of small agents by Broccardo et al. (2022)

and especially Norwood and Lusk (2011, Chapter 8). Norwood and Lusk heuristically derive the

dampening effect in the context of advice about animal-product purchases to consumers who care

about animal welfare. Broccardo et al. study the equilibrium behavior of small investors who take

into account their price-mediated impacts. The authors show that because exit (i.e., divestment or

boycotts) has a non-trivial private cost, it is worse at aligning the private and social incentives of

socially responsible investors than shareholder voting. A boycotting consumer’s price impact acts

through managers’ investment decisions, and while it alters the impact of exit, it is not crucial for

the paper’s main result. In contrast, our dampening acts through the product market, and our

primary interest is in studying its implications, leading to different results.2

Other research exploring the above types of price-mediated effects focuses on socially responsible

investors with market power. For instance, Green and Roth (2021) show that investors may invest

in less green projects to raise the returns on — and thereby attract less responsible investors to —

profitable greener projects (see also Moisson, 2020, Hakenes and Schliephake, 2021, Pástor et al.,

2021, Oehmke and Opp, 2022). Because we consider the consumer side and analyze competitive

equilibria, our results are completely different.

Many researchers have investigated the effectiveness of different policies to regulate externalities.

We contribute to this literature by studying policies in markets with socially responsible consumers.

Most related, Herweg and Schmidt (2022) show that a tax dominates a cap in a closed economy with

2 At a technical level, Broccardo et al. assume that agents commit to their actions and firms can observe these
actions before making their own decisions. Our equilibrium and its microfoundations are based on standard notions
of a Walrasian auctioneer, who asks for demand schedules to find the equilibrium price.

6



such consumers. In our terminology, this is because a tax generates a lower degree of dampening.

Herweg and Schmidt capture the difference through an exogenous parameter (βR) that measures

consumers’ motives to mitigate, whereas we derive dampening from economic primitives. This

allows us to consider other policy questions, such as identifying better policies or comparing a cap

and a tax under trade, without making additional exogenous assumptions.

2 Large Markets with Socially Responsible Consumers

We develop our equilibrium framework in two steps. First, we analyze the behavior of a single

socially responsible consumer. Then, we lay out what this implies for competitive equilibrium.

2.1 A Single Consumer’s Perspective

Setup We consider a single-good market, and study a consumer who is tiny relative to the

market. To do so, we use a “replicator economy” (Shubik, 1973, Roberts and Postlewaite, 1976):

we introduce identical copies of the other participants, and let the number of copies approach

infinity. We describe this rest of the market first.

There are I other consumers and I suppliers. The other consumers all have the same continu-

ously differentiable demand curve D(p) with D′(p) < 0 everywhere, and the suppliers all have the

same continuously differentiable supply curve S(p) with S′(p) > 0 everywhere. There is a price

p∗ > 0 for which S(p∗) = D(p∗), and limp→∞ S(p)−D(p) = ∞.

The market mechanism, consistent with the notion of a Walrasian auctioneer, is the following.

First, the consumer submits her demand c ≥ 0. Then, the price p(c) > 0 is chosen to clear the

market: c+ ID(p(c)) = IS(p(c)); p(c) clearly exists and is unique. Finally, outcomes are realized.

The consumer correctly predicts the above outcomes, and maximizes

u(c)− p(c)c− kg(c), (1)

where u(·) is a thrice differentiable strictly concave utility function, g(c) is an externality equal

to the total quantity q(c) of the good produced and consumed in the market, and k ≥ 0 is a
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constant.3 The term u(c) is the person’s consumption utility, u(c) − p(c)c is her private utility,

and the term −kg(c) captures her concern regarding the externality. While this means that the

consumer internalizes the harm caused by everyone, an equivalent formulation is that she cares

about her own impact on the externality. Indeed, since g(0) is a constant, the utility function as

u(c) − p(c)c − k
(
g(c)− g(0)

)
yields the same behavior as (1). To ensure that the equilibrium we

define below features positive consumption, we impose that u′(0) > k and limc→∞ u′(c) ≤ 0. For

simplicity, we also assume that as I → ∞, the weight k the consumer places on the externality

remains constant. Our points remain unchanged as long as k does not vanish. A non-vanishing

k, in turn, follows from our definition of a socially responsible consumer — that she is willing to

modify her consumption to mitigate the externality associated with it.4

Analysis Differentiating the market-clearing condition with respect to c and rearranging gives

p′(c) =
1

I (S′(p(c))−D′(p(c)))
.

The total quantity produced is q(c) = IS(p(c)), on which the consumer’s demand has an effect of

q′(c) = IS′(p(c))p′(c) =
S′(p(c))

S′(p(c))−D′(p(c))
.

Taking limits yields:

Proposition 1 (Violation of Price Taking). Take any D(·) and S(·).

I. A vanishingly small consumer has a negligible impact on the price: for any c,

lim
I→∞

p(c) = p∗ and lim
I→∞

p′(c) = 0.

II. The same consumer has a non-negligible impact on others’ consumption: for any c,

lim
I→∞

q′(c) =
S′(p∗)

S′(p∗)−D′(p∗)
< 1. (2)

3 Hence, in this model the notation g is redundant. Below, we will extend our model to markets with multiple
products that generate different externalities. By assuming that the consumer cares about g, we can introduce such
modifications without changing the consumer’s utility function.

4 To simplify matters, we assume that the consumer’s utility is linear in both money and the externality. This
could lead to the non-existence of a utility-maximizing choice if the consumer could exchange directly between the
two, e.g., if she had access to offsets. To analyze such situations, it is necessary to adjust the utility function slightly,
for instance by assuming non-linear utility in money.
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Part I replicates the insight of Roberts and Postlewaite (1976) and others that in a large

economy, a consumer has a negligible price impact. Even so, Part II says that the “market re-

sponsiveness” qc ≡ limI→∞ q′(c) to a vanishingly small consumer’s demand is less than one, which

means that she impacts others’ consumption to a non-vanishing extent. In particular, others have

a dampening effect of

lim
I→∞

∣∣∣∣d[ID(p(c))]

dc

∣∣∣∣ = lim
I→∞

[
−ID′(p(c))p′(c)

]
=

−D′(p∗)

S′(p∗)−D′(p∗)
= 1− qc. (3)

Intuitively, the consumer’s demand c raises the price, which leads others to consume less. Although

the price impact vanishes at rate 1/I, there are I other consumers, so their total response is

comparable to c and hence relevant for a socially responsible consumer. In the sense of having to

consider the implications of her effect on the price, therefore, the consumer is not a price taker.

By Equation (3), the degree of dampening is an increasing function of the relative responsive-

nesses or elasticities of demand and supply, −D′(p∗)/S′(p∗) = (−D′(p∗)/D(p∗))/(S′(p∗)/S(p∗)).

This statistic determines the extent to which each side responds to the price increase resulting from

an increase in the consumer’s demand. If the relative elasticity is low, then it is mostly supply that

responds, so the dampening effect of other consumers is small. An example is when suppliers can

easily increase production because their technology approximates constant returns to scale. But

if the relative elasticity is high, then it is mostly demand from other consumers that responds to

price increases, so the dampening effect is large. An example is when producers cannot flexibly

expand production due to capacity or input constraints.

Based on the above, an infinitesimally small consumer chooses c to solve5

lim
I→∞

d

dc
[u(c)− cp(c)− k · q(c)] = lim

I→∞

[
u′(c)− p(c)− cp′(c)− k · q′(c)

]
= u′(c)− p∗ − k · qc ≤ 0, with equality if c > 0. (4)

Two immediate points follow. First, because the consumer has an impact on the externality

(qc > 0) and she derives disutility from this, she consumes less than a selfish consumer (k = 0). In

contrast, some previous models predict that in the market, an agent with social preferences chooses

5 Since u(·) is strictly concave and limc→∞ u′(c) ≤ 0, Equation (4) has a unique solution for any p∗. The strict
concavity of u(·) also ensures that the solution satisfies the second-order condition.
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her consumption selfishly (Dufwenberg et al., 2011, Arnold, 2023). The difference arises because

these models impose price taking, and assume that an agent is unwilling to pay to mitigate the

external effect of her consumption, i.e., she is not socially responsible by our definition.

Second, however, dampening (qc < 1) implies that the consumer consumes more than she would

if c came from home production with the same private marginal cost, p∗. With home production,

the consumer would not affect others’ consumption, so her marginal utility would be u′(c)−p∗−k.

Consistent with an experimental literature starting from Falk and Szech (2013) that people behave

more selfishly in a market than in an individual-decisionmaking setting, therefore, the market erodes

the consumer’s moral behavior. In existing experiments, the erosion of moral behavior is arguably

due to the replacement logic built into the strategic setting by the researchers. Proposition 1 shows

that the erosion is a fundamental property of the standard price-based market mechanism.

2.2 Competitive Equilibrium

We now build on the above analysis to define equilibrium in markets with many socially responsible

consumers. Because the demand curve both affects and is determined by consumer behavior, it

must be endogenously defined.

We assume that there is a mass 1 of homogeneous consumers, who behave like the consumer

in the previous subsection. (Incorporating consumers who are heterogeneous in their consumption

utilities u or weights k is straightforward, but requires additional notation.) Because our insights

derive from demand-side considerations, we make the simplifying assumption that the supply curve

S(·) is exogenous and linear: S(p) = sp, with s > 0.

Definition 1. A competitive equilibrium is a quantity q∗ > 0, price p∗ > 0, consumer price

responsiveness q∗p < 0, and market responsiveness q∗c > 0 such that

1. Supply equals q∗: q∗ = S(p∗).

2. Demand equals q∗: u′(q∗) = p∗ + k · q∗c .

3. Market responsiveness is consistent with consumer price responsiveness: q∗c = s/(s− q∗p).

4. Consumer price responsiveness is consistent with optimization: q∗p = 1/u′′(q∗).

10



Our notion of competitive equilibrium is based on two classical ingredients, the quantity q∗

and the price p∗, as well as two new ingredients, the price responsiveness of demand q∗p and the

market responsiveness q∗c . These must satisfy four conditions. Condition 1 is that supply equals

the equilibrium quantity. Condition 2 says that demand, determined by plugging the equilibrium

market responsiveness into a consumer’s first-order condition (4), equals the equilibrium quantity.

Condition 3 applies Equation (2) to formulate how the market responsiveness is determined, taking

into account dampening. Finally, Condition 4 requires that consumers’ price responsiveness is con-

sistent with optimization. To obtain the condition, we totally differentiate Condition 2 and impose

that a consumer treats the market responsiveness as constant within the range of an infinitesimal

price change.6

In Appendix A, we provide some foundational analysis for our equilibrium concept. First, we

outline a way to think about equilibrium determination graphically. Second, more importantly,

we develop game-theoretic microfoundations for our concept, showing that it arises as a limit case

when each consumer becomes infinitesimally small. Our analysis uses methods Kyle (1989) and the

subsequent literature have developed to model the behavior of financial-market participants with

non-trivial price impacts (see Rostek and Yoon, 2020, for a review). In these games, each player

submits not only her demand, but also her price sensitivity of demand, to the market. Analogously

to Section 2.1, others’ price responsivenesses determine how a player’s consumption affects the

market quantity. To give each player an incentive to truthfully report her price responsiveness, we

introduce noise into supply. This results in price shocks, so that the submitted price responsiveness

becomes relevant on the equilibrium path. We solve the games for a finite number of players. The

notion of competitive equilibrium in Definition 1 describes the limit of equilibrium outcomes as the

number of players approaches infinity and the noise in supply vanishes.

Within this framework, we consider two different games. In the first, we allow each player

to submit an arbitrary demand schedule, and look for equilibrium in linear schedules. Much like

in the finance literature, this approach requires quadratic utility (Rostek and Yoon, 2020), so it

6 Our concept of competitive equilibrium collapses to the standard concept when k = 0. As above, Conditions 1
and 2 then say that supply and demand must both equal q∗. But for k = 0, the market responsiveness q∗c plays no
role in a consumer’s optimization, so it, and Condition 3 on it, are unnecessary. Furthermore, since the consumer
price responsiveness q∗p is only used to define q∗c , it, and Condition 4 on it, are also unnecessary.
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yields a microfoundation for a quadratic approximation of u(·) around the equilibrium point. In

the second game, we restrict strategies to be linear: each player submits a quantity and a scalar

price responsiveness. This leads to a microfoundation for any u(·).

As a basic point, we note:

Observation 1. A competitive equilibrium exists.

To complete our setup, we define social welfare when everyone consumes an amount q as

u(q)−
∫ q

0
S−1(x)dx−Kq. (5)

One part of social welfare is total consumption utility net of the costs of production. This is the sum

of consumers’ private utilities u(q) − pq and the producer surplus. In addition, the social planner

puts an exogenously given weight K > 0 on the externality. A natural assumption is k ≤ K:

although socially responsible consumers care about the disutility others suffer from the externality,

most do not fully internalize this. In Appendix A.4, we motivate these assumptions in more detail,

and clarify the specification of the consumer’s utility function (1) as well.

3 Failures of Socially Responsible Consumerism

In this section, we demonstrate ways in which the market’s ability to coordinate socially responsible

behavior is limited. Our first result is a basic market failure:

Proposition 2 (Overconsumption). There is a unique socially optimal quantity qFB. For any

k ≤ K, any competitive-equilibrium quantity q∗ is strictly greater than qFB.

Proposition 2 adds to our understanding of the basic economics of markets. A fundamental

Econ-1 lesson is that when there are no externalities or other frictions, markets perform efficiently

despite everyone favoring their own private consumption. Another fundamental Econ-1 lesson

is that when each person’s consumption creates an externality she does not care about, markets

perform poorly. Going beyond these insights, the proposition says that markets perform poorly even

when each person’s consumption contributes to an externality she does care about. Specifically,

dampening reduces each consumer’s incentive to cut back, leading to overconsumption.
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As an extreme but illustrative special case, suppose that k = K — i.e., consumers put the

same weight on the externality as the social planner. Imagine, for example, that the planner values

e200 of a citizen’s consumption the same as reducing CO2 in the atmosphere by a ton. Then, the

assumption k = K means that the citizen has the same valuation, willing to lower her consumption

by e200 to reduce CO2 in the atmosphere by a ton. As everyone’s preferences internalize the

externality, the only disagreement between individuals regards their private consumption. One

would then think that — as without externalities — the social optimum again obtains.7 Proposition

2 says that it does not.

Like the erosion of moral behavior in the previous section, overconsumption is due not only to

the presence of externalities, but also to the market. To see this formally, consider the following

modification of our model. We let the number of individuals I + 1 be finite. We assume that

there are no suppliers, and ci is a good, such as how much of the wood growing in her garden

consumer i burns, that is produced and consumed at home. Consumer i’s utility is ui(ci) − kg,

where ui(·) satisfies the same conditions as u(·) above, and g =
∑

i′ ci′ as before. Social welfare

equals [
∑

i ui(ci)]−Kg. Then, the following is obvious:

Observation 2. With non-market consumption, there is a unique socially optimal consumption

profile (cFB1 , . . . , cFBI+1). If k = K, then in the unique Nash equilibrium, consumer i chooses cFBi .

With the market not eroding her behavior, a fully responsible consumer (k = K) trades off the

private benefit of consumption with the full externality generated. Hence, she chooses the socially

optimal level of consumption.

In addition to its message for economics, the market failure we have identified is relevant for so-

ciety’s vision for dealing with externalities. The observation that many consumers care about social

problems raises the hope that we can use a decentralized, voluntary approach. Indeed, Giesler and

Veresiu (2014) and Chater and Loewenstein (forthcoming) argue that there has been a shift toward

emphasizing consumer responsibility rather than systemic reform as a solution to social problems.

7 This logic is reinforced by the rationale economists typically give for Pigouvian taxation. The rationale is
that a tax equal to a person’s externality generates optimal outcomes because it leads individuals to internalize the
externality they would otherwise neglect (e.g., Gruber, 2005). Hence, the observation that consumers’ preferences
already internalize the externality would appear to obviate the need for intervention.
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The founder of the World Economic Forum (WEF) in Davos, Klaus Schwab, summarizes the case

succinctly. He argues that neither “shareholder capitalism,” based on pure profit maximization,

nor “state capitalism,” where states take an active role, are the way forward. Instead, he argues

for individuals to affect change as consumers and investors through “stakeholder capitalism.”8 A

manifestation of this push is the individual carbon footprint calculator that consumers are supposed

to use to guide their choices. An obvious flaw with such an approach is that many consumers do

not care sufficiently and will therefore free-ride. But our result that the social optimum does not

obtain even with k = K shows that stakeholder capitalism fails on its own terms: dealing with

externalities cannot be successfully outsourced even to extremely responsible individuals.

We now show that beyond overconsumption in any equilibrium, multiple equilibria can arise.

Proposition 3 (Multiple Equilibria). Fix any u(·), k, and s, and take a resulting competitive

equilibrium (q∗, p∗, q∗p, q
∗
c ). If u′′′(q∗) is sufficiently high, then there are competitive equilibria (i)

q+, p+, q+p , and q+c with q+ > q∗, p+ > p∗, |q+p | > |q∗p|, q+c < q∗c ; and (ii) q−, p−, q−p , and q−c

with q− < q∗, p− < p∗, |q−p | < |q∗p|, q−c > q∗c . Among multiple equilibria, social welfare is strictly

decreasing in the equilibrium quantity.

The condition for multiple equilibria to arise is that u′′′(c) is high over a range, so that consumer

price responsiveness (−1/u′′(c)) increases fast. This means that an individual consumer’s demand

curve is quite convex. As an intuitive example, the consumer’s utility function for air travel may

decrease sharply below, but flatten out quickly above, one flight. Then, if a consumer expects

everyone to take one flight, she expects demand to be price-insensitive, so by Equation (3) she

concludes that dampening is low. Consistent with equilibrium, therefore, the consumer is motivated

to mitigate and takes one flight. But if the consumer expects everyone to take multiple flights, she

expects demand to be price-sensitive and hence dampening to be high. Again consistent with

equilibrium, therefore, she is not motivated to mitigate and takes multiple flights.9

8 See, e.g., “Why we need the ‘Davos Manifesto’ for a better kind of capitalism” (Schwab 2019,
https://www.weforum.org/agenda/2019/12/why-we-need-the-davos-manifesto-for-better-kind-of-capitalism/). This
sentiment is echoed by managers at the WEF interviewed by Giesler and Veresiu (2014). For instance, a health
insurance manager said: “Taxes and bureaucratic initiatives do one thing and one thing only, they prevent part-
nership and collaboration because they create constraints rather than opportunities. Instead be enablers! Create a
climate of partnership and collaboration where we can work together to engage consumers.”

9 The prediction of our model that a person’s pro-social behavior depends on what she thinks others will do, and

14



While we have not developed formal selection criteria, informal arguments based on path de-

pendence suggest that in stable supply conditions, the worst equilibrium is the most likely outcome.

The detrimental effects of many externalities, such as global warming or air pollution, have not

been appreciated until recently. Therefore, the market has been in a high-consumption equilibrium

(that with k = 0). Even as consumers find out about the high social cost of consumption, they also

realize that the current equilibrium is one in which everyone consumes a lot. Then, it is plausible

that society equilibrates at the highest-consumption equilibrium. Reinforcing this miscoordination

issue is that different consumers may recognize the problem at different points in time, creating no

obvious focal point for switching to a better equilibrium.

At the same time, temporary shifts in supply may permanently shift the equilibrium. Suppose,

for example, that an oil shock increases the price of air travel to a level where even selfish consumers

would take just one flight. This reduces dampening, so as the shock dissipates and prices drop,

consumers may naturally stay in the low-consumption equilibrium.

4 Policy

We have shown that even extremely responsible consumers overconsume in equilibrium. We there-

fore analyze the effectiveness of different policies in mitigating this market failure. We focus on

market-based approaches in which producers must purchase a permit to manufacture a unit of

the good, and these permits are available at a fee τ . Proceeds from the permits are lump-sum-

redistributed to consumers.

4.1 Intervention and Definition of Competitive Equilibrium

We first consider policies under which the planner acts as a supplier of permits. Such a “permit-

supply policy” is described by the curve πg − (1 − π)τ + π0 = 0, where g ≥ 0 is the amount of

available permits, τ ≥ 0 is the fee for a permit, and π ∈ [0, 1] and π0 ∈ R are constants that

parameterize the policy. The lower is π, the more permit supply responds to changes in the permit

the possibility of multiple equilibria, are also defining features of conditional cooperation (Fischbacher et al., 2001).
Hence, our model can be seen as identifying a reason for conditionally cooperative behavior in markets.
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fee. Two commonly analyzed types of policies arise as special cases. A binding cap obtains when

π = 1; then, −π0 is the cap. This creates a completely inelastic supply of permits. And a fixed unit

tax obtains when π = 0; then, π0 equals the tax. With the planner willing to supply any number

of permits at the same price, this creates an infinitely elastic supply of permits.

To define competitive equilibrium, notice that if the consumer price is p, then the producer

price is p− τ , so supply is S(p− τ). Furthermore, since the available number of permits must equal

supply (g = S(p− τ)), we must have

πS(p− τ)− (1− π)τ + π0 = 0. (6)

Consider a p∗ > 0 and τ∗ > 0 with p∗ − τ∗ > 0 that solve (6). Then, for any p in the neighborhood

of p∗, there is a unique τ that solves (6). We use the solution to define net supply Snet(p) = S(p−τ).

With supply and demand both functions of the consumer price p, we can use the same logic as in

Sections 2.1 and 2.2 to define market responsiveness. This requires the price responsiveness of net

supply, S′
net(p). Totally differentiating (6) with respect to p and using that S(p − τ) = s(p − τ)

yields dτ/dp = πs/((1− π) + πs), so

S′
net(p) = S′(p− τ) ·

(
1− dτ

dp

)
=

(1− π)s

(1− π) + πs
≡ snet. (7)

We are now ready to modify Definition 1 to account for intervention:

Definition 2. A competitive equilibrium with a permit-supply policy is a quantity q∗ > 0, con-

sumer price p∗ > 0, permit fee τ∗ > 0, consumer price responsiveness q∗p ∈ R, and market respon-

siveness q∗c ∈ R such that

1. a. Supply equals q∗: q∗ = S(p∗ − τ∗).

b. The market for permits clears: πS(p∗ − τ∗)− (1− π)τ∗ + π0 = 0.

2. Demand equals q∗: u′(q∗) = p∗ + k · q∗c .

3. Market responsiveness is consistent with the responsiveness of consumers and net supply:

q∗c = snet/(snet − q∗p), where snet is given by Equation (7).

4. Consumer price responsiveness is consistent with optimization: q∗p = 1/u′′(q∗).
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Definition 2 differs from Definition 1 in three respects. In Part 1.a, supply in the product market

accounts for the permit price τ∗. In Part 1.b, there is the new condition that given the policy curve,

the market for permits clears. And in Part 3, the market responsiveness accounts for intervention

as well. Here, the condition in the definition plugs Equation (7) into Equation (2).

We consider situations in which the policymaker is constrained from implementing the socially

optimal outcome, so that the equilibrium quantity necessarily remains too high. Such a constraint

could, for instance, come from prohibitive enforcement or political costs associated with very high

permit fees. In this constrained environment, we think of a policy type as superior to another if

it can achieve a lower equilibrium externality level g∗ = q∗ with the same degree of intervention.

More precisely, we say that policy type A (e.g., a tax) is strictly better than policy type B (e.g.,

a cap) if for any q∗B, τ
∗ > 0 with u′(0) > k + τ∗ that is part of an equilibrium with a B-type

policy, there is an A-type policy and a corresponding equilibrium with permit fee τ∗ and quantity

q∗A < q∗B.
10 Since in equilibrium the market must clear (i.e., q∗i = S(p∗i − τ∗) for i = A,B), this also

means that the A-type policy leads to a lower consumer price (p∗A < p∗B). Beyond having a lower

externality, a lower consumer price might be socially preferable because consumer surplus is more

important than producer surplus. Analogously, we say that the two types of policy are equivalent

if they can achieve the exact same outcomes (i.e., the above definition holds with q∗A = q∗B rather

than q∗A < q∗B).

4.2 Comparison of Policies

Principle As in the classical result by Weitzman (1974), different policies are equivalent with

selfish consumers (k = 0).11 The same is not true with socially responsible consumers due to a

general principle. Namely, a policy that generates less dampening is better at motivating consumers

to mitigate, and hence can achieve better outcomes. To understand how policies rank, therefore,

it is sufficient to understand how they impact dampening or the complementary notion of market

responsiveness. We explain our results in terms of this principle.

10 We impose the condition u′(0) > k + τ∗ to guarantee that with both types of policies, an equilibrium (defined
to feature positive consumption) exists with fee τ∗.

11 To see this, consider any demand curve D(p) and supply curve S(p) satisfying the conditions in Section 2. In
equilibrium q∗ = S(p∗ − τ∗) = D(p∗). Hence, there is a unique pair p∗, q∗ that is consistent with a given τ∗.
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Results Our benchmark result is:

Proposition 4 (Permit-Supply Policies). Policies with parameter π are strictly better than policies

with parameter π′ > π.

Among permit-supply policies, more responsive policies are better. Intuitively, a more elastic supply

of permits to product suppliers translates into a higher price responsiveness of product supply, which

by Equation (3) implies lower dampening. An implication is that a tax (π = 0) is the best permit-

supply policy, while a cap (π = 1) is the worst. Replicating Herweg and Schmidt’s (2022) insight,

therefore, a tax is better than a cap. Herweg and Schmidt, however, reach that conclusion by

exogenously imposing that consumers are more willing to mitigate under a tax. Our framework

endogenizes this willingness, and thereby allows us to study other policy questions without new

exogenous assumptions about how consumers think.

We consider two such further questions. First, we show that a regulator can do better than

with a unit tax.12 A conceptually interesting example is a fixed-price policy: the planner fixes the

consumer price p∗, and chooses the fee τ∗ to clear the market. Because dampening operates through

changes in the price, it now equals zero. Intuitively, when a consumer cuts her consumption, the

fee responds to offset the resulting decrease in the price. Hence, the behavior of other consumers

does not change. Therefore:

Observation 3. A fixed-price policy is strictly better than a tax.

While a fixed-price policy is not realistic in practice, its logic suggests more plausible alter-

natives. We analyze the class of tax policies that depend on the consumer price in a linear way:

τ = τ0 + τ1p. The case τ1 = 0 corresponds to a unit tax we have considered above. We get:

Proposition 5 (Price-Dependent Policies). Taxes that are decreasing in the consumer price (τ1 <

0) are better than fixed taxes (τ1 = 0), which are better than taxes that are increasing in the

consumer price (τ1 > 0).

12 Here and in our policy analysis in Section 5, adapting the definition of competitive equilibrium to the particular
environments is straightforward, and hence omitted.
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While most existing tax regimes feature constant or increasing taxes, our model says that a tax

that is decreasing in the consumer price is better at motivating socially responsible consumers. The

intuition is related to that under the fixed-price policy above. If a consumer cuts her consumption,

the resulting decrease in the price raises the tax. This attenuates the price drop, so the response

of other consumers is lower. Hence, dampening is weaker than under a fixed tax.

As a second further question, we compare cap and tax policies when there is trade, and policy

applies only at home. It is generally understood that leakage results: to avoid the fee on pollution,

more production locates abroad than without intervention. We analyze how this affects a socially

responsible consumer’s thinking and the optimal policy.

We assume that there is a single product with home and foreign producers, and (for simplicity)

only home consumers. A consumer cannot distinguish the products; for instance, she does not know

where her electricity is coming from.13 Accordingly, there is a single consumer price p at which both

home and foreign products are sold. The foreign supply curve, which is a function of p because there

is free trade and foreign producers are not subject to regulation, equals Sf (p) = sfp with sf > 0.

The home supply curve, which instead is a function of p− τ because home producers must pay the

permit fee τ to supply a unit of the good, equals Sh(p−τ) = sh(p−τ) with sh > 0. Market activities

generate a total externality of g = ehqh + efqf , where qh and qf are the quantities produced at

home and abroad, respectively, and ef > eh > 0. This means that foreign production is more

polluting, for instance because foreign suppliers use a different technology due to the differences in

environmental regulation. For simplicity in stating our results, we assume that u is quadratic, and

denote its second derivative by ucc. As our proof establishes, this implies that there is a unique

equilibrium. Then, we say that policy type A (a cap or tax) is strictly better than policy type B (a

tax or cap) if for any equilibrium g∗B, τ
∗ with u′(Sf (τ∗)) > τ∗ + kef that obtains under a B-type

policy, there is an A-type policy that in equilibrium generates the permit fee τ∗ and an externality

g∗A < g∗B.
14

To adapt Definition 2 for this situation, we distinguish between the market responsivenesses of

13 The results are identical if consumers can distinguish but are in equilibrium indifferent between the two products.
Analogously to Section 5 below, such an equilibrium always exists.

14 We impose the condition on u′ to guarantee that under both policies, home production remains positive.
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home- and foreign-supplied quantities, qhc and qfc . These can be calculated similarly to qc in the

definitions above. Denoting the price responsiveness of demand by qp, they are

qhc qfc

tax
sh

sh + sf − qp

sf

sh + sf − qp

cap 0
sf

sf − qp

(8)

A consumer’s effect on the externality is then qhc e
h + qfc ef , and this is what she takes into account

when choosing her consumption. We give the full definition of competitive equilibrium in the

appendix.

Proposition 6 (Cap versus Tax Under Trade). ha

I. If

−1/ucc <
ef − eh

eh
· sf , (9)

then a cap is strictly better than a tax.

II. If Inequality (9) goes strictly the other way, then a tax is strictly better than a cap.

The market’s response to a consumer’s demand — and hence her motive to mitigate — differs

in two ways under a tax and a cap. On the one hand, with home supply being flexible, the

responsiveness of total production (qhc + qfc ) is greater under a tax. On the other hand, with home

supply unable to respond, the responsiveness of foreign supply — the source the consumer cares

more about — is greater under a cap. As a result of this second effect, a cap is better than a tax

if foreign supply is sufficiently dirty, or sufficiently responsive relative to demand. The latter is

especially likely to be the case when foreign supply dominates production in the market.

The logic of Proposition 6 clarifies a misperception some observers seem to have regarding a

consumer’s or even country’s impact on emissions. We have often heard that for consumption

under a cap-and-trade system, for instance buying steel in the EU, the environmental impact is

zero because emissions will be at the cap anyway. As has already been understood at least for large

buyers under the rubric of carbon leakage, this argument is incorrect with international trade.
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Nevertheless, there is a continuing policy debate regarding the argument (e.g., Intergovernmental

Panel on Climate Change, 2022, page 1396). Our analysis says that in Case I, the argument is

incorrect in a major way: it is exactly because of the cap that a consumer’s impact on pollution is

large. Furthermore, the logic extends to non-traded products, such as flying within the EU, covered

by the same cap. This is because a decrease in the permit price due to the reduction in demand

for the non-traded good lowers the consumer prices of traded goods, leading foreign suppliers to

decrease production.

5 Substitute Products

In our basic model, a consumer can reduce the externality by consuming less. We now consider the

scope for mitigating the externality through the selection of a less polluting product instead.

We assume that there are two products, a clean one and a dirty one. They are perfect substitutes

in consumption utility, and generate externalities ec ≥ 0 and ed > ec, respectively. For example, a

consumer can power her appliances equally well with green and brown electricity, but the former is

more environmentally friendly to produce. Similarly, fair-trade and non-fair-trade products are for

many people functionally equivalent, and humanely sourced meat tastes similar to the non-humane

kind. Denoting the market quantities of the two products by qc and qd, the total externality is

g = ecqc + edqd. Consumers are heterogeneous in the weight k they put on the externality, with k

distributed on [k, k] ⊂ (0,K] according to the cumulative distribution function F with continuous

density f . For presentational simplicity, we assume that f is bounded away from zero on [k, k].15

To isolate the new issue — which of two products to select rather than how much to consume —

we impose that consumers have unit demand.16 Suppliers provide the clean and dirty products

according to the exogenous supply curves Sc(pc) = scpc and Sd(pd) = sdpd, respectively, where

pc, pd ≥ 0 are the product prices and sc, sd > 0. Typically, one would expect sc > sd because the

clean product is more difficult to produce, but we do not impose this.

15 The key possibilities we identify below can also occur when f approaches zero at k and k, but the conditions
for them are then more difficult to state. This applies to both the potential uniqueness of the selfish equilibrium
(Proposition 7) and the discontinuity in outcomes at full consensus (Proposition 8).

16 I.e., each consumer is looking to buy exactly one unit of the good. This is a limiting case of the previous model
where the utility function becomes infinitely concave at a point.
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We define an equilibrium by adapting Definition 1. Crucially, there is a market responsiveness

that determines how much the total quantities of the two products respond if a consumer moves her

consumption from the dirty to the clean market. Each consumer’s behavior must be optimal given

the market responsiveness, prices, and her k. This consideration yields a (local) demand curve for

the two products as a function of their price difference. Finally, the market responsiveness must

be consistent with the resulting demand curve and the exogenously given supply curves. For the

formal definition, see the appendix.

To evaluate outcomes, we define social welfare as the negative of suppliers’ production costs

minus K times the externality g. Since consumers have unit demand and the products are perfect

consumption substitutes, consumption utility is always the same and hence can be ignored when

making welfare comparisons.

5.1 Laissez-Faire Equilibria

Proposition 7 characterizes the key features of competitive equilibria.

Proposition 7 (Substitute Products). Take any F .

I. There is a competitive equilibrium in which the two products have the same price (pc∗ = pd∗),

and all consumers are indifferent between them.

II. If ed − ec or sc is sufficiently small, then there is no other competitive equilibrium.

III. If ed − ec is sufficiently large, then there is a competitive equilibrium in which the clean

product is more expensive (pc∗ > pd∗), and some consumers strictly prefer the clean product.

IV. Among multiple competitive equilibria, the greater is the clean product’s price premium

(pc∗ − pd∗), the greater is social welfare.

Part I says that there is always an equilibrium in which the two products sell at the same

price, and consumers are indifferent between them. This outcome is identical to that when all

consumers are selfish. To see the intuition, suppose that each consumer expects everyone else to

behave selfishly, i.e., to always choose the cheaper product. Then, a consumer believes that the

two prices will always equalize, and therefore dampening is full: if she switches from the dirty to

the clean product, the resulting price difference will lead someone else to switch the other way,
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re-equilibrating the markets at the previous price. The consumer concludes that the quantities

in the two markets, and therefore total pollution, do not depend on which product she chooses.

Consistent with equilibrium, therefore, she chooses the cheaper product herself.

Worse, Part II implies that if the products are not too different in the externalities they generate

(ed−ec is sufficiently small), then the above selfish equilibrium is the only equilibrium. The intuition

derives from an unravelling of the dampening effect due to a mutually reinforcing interaction with

consumers’ price sensitivity. Suppose, to start, that consumers expect dampening to be zero, and

consider the social concern k that makes a consumer indifferent between the two products. Since

the products generate similar externalities, a small change in their price difference implies a large

change in this cutoff k. Hence, the price sensitivity of demand is quite high, so dampening must

be non-trivial. Taking dampening into account, then, purchasing the two products generates even

more similar externalities. As a result, a small price change implies an even greater change in the

cutoff k. Hence, the price sensitivity of demand is even higher, etc.

A similar unraveling logic holds when sc is low, but in that case the first step acts in part

through supply. Analogously to Equation (3), a low sc implies that when a consumer moves her

demand to the clean sector, it is mostly other consumers rather than suppliers who respond to the

price increase. This means that dampening is non-trivial, kickstarting the unraveling.

By Part III, at least one other equilibrium exists if the products’ pollution levels differ suf-

ficiently. In such a non-selfish equilibrium, the clean product is more expensive, but dampening

is not full, so consumers with a sufficiently high concern k are willing to pay the higher price to

mitigate. Part IV says that this results in higher social welfare.

The existence and potential uniqueness of the selfish equilibrium are drastic manifestations of

the market’s inability to motivate socially responsible behavior by socially responsible consumers.

Although each consumer is willing to pay to mitigate the externality stemming from her own

consumption, the equilibrium is identical to that when all consumers are selfish. Hence, consumers’

social preferences are not reflected in their behavior or the market outcomes at all, and the clean

good enjoys no advantage in the market.17

17 This insight is superficially related to what happens in previous models where consumers with social preferences
act selfishly in a competitive equilibrium (Dufwenberg et al., 2011, Arnold, 2023). But as we have mentioned, in
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For situations in which the selfish equilibrium is played, two additional observations follow.

First, since socially responsible consumers do not induce a price premium for the clean product,

they provide no incentive to develop cleaner technologies. Second, when observers see that the clean

product is no more successful than the dirty one, they may naturally conclude that consumers are

selfish. They may then, for example, underestimate support for policies to mitigate externalities.

Furthermore, observations about selfish equilibria apply in weaker form to non-selfish equilibria

as well. Even in such equilibria, dampening implies that individuals’ choice between the products

may provide a lower bound on how much they care about the externality. Hence, the market

partially fails in aggregating consumers’ social preferences. This reduces firms’ incentive to innovate,

and means that observers may underestimate consumers’ social concerns.

We now turn from the logic of selfish equilibria to the possibility of good equilibria.

Proposition 8 (Consensus Boost). For any f > 0, there is an MS < 1 such that for any F with

infk∈[k,k] f(k) ≥ f , the following holds.

I. If k(ed − ec) > 1/sc, then there is a competitive equilibrium in which all consumers buy the

clean product (qc∗ = 1).

II. If k(ed − ec) < 1/sc, then in any competitive equilibrium, the share of the clean product is

at most MS (qc∗ ≤MS).

Proposition 8 identifies a condition under which a fully clean equilibrium exists; but it also

warns that if the condition is not satisfied, then the equilibrium is discontinuously worse. To

understand the statements more precisely, notice that 1/sc is the (relative) price at which clean

producers supply the entire market. Hence, k(ed− ec) > 1/sc means that everyone is willing to pay

this necessary price to do their part in lowering the externality. Part I, then, says that when such

a consensus is in place, an equilibrium implementing it exists. Intuitively, if a consumer expects

dampening to be zero, then she prefers the clean product for prices near 1/sc, so she cannot be

induced to buy the dirty product. With all consumers thinking the same, dampening is indeed

zero. On the other hand, Part II says that if the consensus is violated to an arbitrarily small

previous theories consumers are not socially responsible by our definition. Similarly, Fehr and Schmidt’s (1999)
inequity-averse agents act selfishly in “proposer competition” because they are in a disadvantageous position where
they are unwilling to sacrifice for others.
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extent, then a non-trivially worse equilibrium obtains; indeed, this could be the selfish equilibrium.

Without a consensus, dampening necessarily comes into play, lowering consumers’ motivation to

act responsibly. In this sense, a full consensus in all or part of the population that investing in

mitigation is privately worth it can provide a discrete boost to mitigation efforts.18

Three factors determine whether the beneficial consensus in the proposition obtains. The first

is the responsibility of the population, specifically that of the least responsible consumer. Hence,

slight increases in responsibility can substantially improve outcomes, but slight decreases can lead

to the unraveling of a good equilibrium. The latter could occur due to a disinformation campaign

that the costs of climate change are not high, an opening of the product market to the global

market with a different population, or a recession that raises the value of money relative to that

of the externality. The second factor is the externality advantage of the clean product (ed − ec).

Hence, increasing the environmental friendliness of the clean product can make a big difference, but

doing the same for the dirty product can backfire. And the third factor is the production efficiency

of the clean product, as measured by sc. If suppliers can easily expand production, then the price

premium necessary for the clean product to dominate the market is low, so consumers can more

easily agree that the clean product is worth it.

As in the previous section, our insights help clarify a potential misperception regarding the

environmental impact of consumer choices. Casual observation may suggest that when the price

difference between substitute products with different pollution levels is small or zero, a consumer

can do good at little or no cost to herself. Unfortunately, a consumer is not off the hook so

easily. Our model says that if the products are equally good deals, then the market is in a selfish

equilibrium, so buying either product causes the same pollution. That pollution equals a weighted

average of the pollution levels of the two products. In the extreme, therefore, taking the train may

pollute as much as flying, and green electricity may pollute as much as brown electricity. In this

case, a consumer can reduce pollution only by consuming less, which is personally costly.

In a non-selfish equilibrium, a consumer can do good by choosing the cleaner, more expensive

18 Although the condition in Proposition 8 is stated in terms of a full consensus, this is not necessary for the logic
to operate. For instance, if there is a positive share of selfish consumers, and the rest of the population is described
by the distribution F , then a similar discontinuity result holds for the latter group.
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product. Indeed, the price difference is a market signal indicating that consuming the clean product

is effective in reducing pollution.

Our model in this section is related to the model of consumer boycotts by Broccardo et al.

(2022). In both settings, socially responsible consumers choose between a dirty product and a

clean product, and the main question is how the two products fare. In Broccardo et al.’s model,

however, the price difference between the products is fixed by the positive cost firms must pay to be

clean. This implies that if consumers are not sufficiently responsible, they are unwilling to pay the

premium, so a boycott cannot be sustained. But the fixed price premium also means that there are

no analogues to our main results, all of which depend on how demand affects prices. In particular,

there is no analogue to our finding that despite all consumers being socially responsible, the clean

product may in the unique equilibrium not enjoy any price advantage.

5.2 Policy

Given the possibility of massive market failure, we return to analyzing the effects of policy. We

begin with the usual candidates, the tax and the cap. Under a tax, there is a unit tax τ∗ on the

dirty good. Under a cap, there is a fixed number of permits to sell the dirty good, and the permit

fee τ∗ is determined in equilibrium. We restrict attention to binding, strictly positive caps and

taxes τ∗ < 1/sc. For τ∗ ≥ 1/sc, the entire market would be supplied by the clean product even if

consumers were selfish, so motivating socially responsible consumers would not be relevant.

We begin by noting:

Observation 4. Under both a tax and a cap, a selfish equilibrium (Part I of Proposition 7) exists.

Neither intervention changes the logic of the selfish equilibrium: if a consumer expects others to

choose the cheaper product, she expects dampening to be full, so she herself chooses the cheaper

product. Consequently, the selfish equilibrium still exists.

Because in the current model the comparison of policies depends on the equilibrium being

played, we consider two opposite equilibrium-selection assumptions. In one, the selfish equilibrium is

always selected, and in the other, the best equilibrium is always selected. Under either assumption,

our model predicts a unique outcome both with and without intervention. To focus on situations
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in which policy is necessary to improve outcomes, we assume that without intervention a positive

amount of the dirty good is produced (qd∗ > 0). Analogously to Section 4, we consider a type

of policy to be strictly better than another if it can achieve a greater improvement on the no-

intervention externality level — or, equivalently, a greater decrease in the share of the dirty product

— with the same intervention (same τ∗).19 Two types of policy are equivalent if they can achieve

the same improvements in externality levels with the same interventions.

Proposition 9 (Cap versus Tax — Substitute Products). ha.

I. If the selfish equilibrium is always selected, then a cap and a tax are equivalent.

II. Suppose that the best competitive equilibrium is always selected, and that with no intervention,

there is a non-selfish equilibrium. Then, a tax is strictly better than a cap.

Part I considers selfish equilibria. With all consumers acting selfishly, the logic of Weitzman

(1974) applies: a planner can achieve the same outcomes with a tax and a cap.

Part II analyzes policies when with no intervention a non-selfish equilibrium exists, and such

equilibria tend to be selected. Then, the logic of Herweg and Schmidt (2022) holds, so that a unit

tax is better than a cap. Under a binding cap, consumers realize that they have no effect on the

externality, and hence are indifferent between the products. As a result, the equilibrium collapses

to a selfish equilibrium. With a tax, instead, a non-selfish equilibrium still exists, so consumers are

willing to reduce consumption to mitigate.

But there are better policies. We compare a unit tax on the dirty product to a unit subsidy on

the clean product, as well as a proportional tax on the dirty product and a proportional subsidy

on the clean product. Under a proportional policy, a tax or subsidy is levied in proportion to the

price: if the consumer price is p, the price the producer is paid equals p(1− τ1). A policy is strictly

better than another if it achieves a strictly lower market share for the dirty product with the same

wedge between producer and consumer prices (i.e., the same τ∗ or |τ∗1 p∗|).

Proposition 10 (Better Policies — Substitute Products). Suppose that the best competitive equi-

librium is always selected, and that with no intervention, there is a non-selfish equilibrium. Then, a

19 That is, policy type A is strictly better than policy type B if for any dirty quantity qd∗B > 0 and fee τ∗ > 0
that is part of an equilibrium with a B-type policy, there is an A-type policy that yields permit fee τ∗ and quantity
qd∗A < qd∗B .
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proportional subsidy on the clean product is strictly better than other unit or proportional policies.

A proportional subsidy on the clean product is the best policy. Intuitively, if a consumer

switches to the clean product under that policy, she raises its price and therefore also the subsidy

on it. This boosts the market for the clean product, reducing dampening.

By analogous logic, a proportional tax on the dirty product is the worst policy. When a

consumer switches away from the dirty product under that policy, she lowers its price and thereby

also lowers the tax on it. This boosts the market for the dirty product, raising dampening. In some

situations, the increase in dampening can be sufficiently large for the non-selfish equilibrium to be

eliminated. Then, the policy has the unintended effect of inducing a selfish equilibrium.

6 Conclusion

Our paper introduces a novel framework for thinking about behavior, equilibrium outcomes, wel-

fare, and policy in markets with rational consequentialist socially responsible consumers. Beyond

the questions we have studied, our framework is portable to any of the myriad other issues that

arise with externalities. To study a new situation, one can follow a recipe: (1) use standard

price-theoretic (supply-demand) analysis to derive the degree of dampening from properties of

the situation; (2) incorporate the degree of dampening into consumer optimization when defin-

ing competitive equilibrium; and (3) investigate one’s research question using the new notion of

equilibrium.

We mention two simple potential questions of interest. In Section 4, we have studied the

effects of policy under free trade. But the European Union recently enacted the Carbon Border

Adjustment Mechanism (or CBAM, colloquially known as a carbon tariff). Under this system, an

importer wishing to sell in the domestic market must buy a “CBAM certificate” for the pollution

caused abroad, paying a price equal to that of a domestic permit. Incorporating this consideration

into our model affects the thinking of socially responsible consumers, and we conjecture that the

implications now depend on other aspects of the economy. And in Section 5, we have studied a

situation with two substitute products. There may, however, be many other alternatives in-between
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that are also substitutes in consumption utility, but generate a range of externalities. We conjecture

that all products must then trade at the same price, as a price difference between products with

slightly different pollution levels cannot be supported.

Our framework also suggests questions that are not about externalities, but require similar

principles to analyze. As an example, suppose that a consumer is “socially sensitive” in that she is

willing to modify her consumption to reduce inequality between two strangers, and her disutility

from inequality in society is linear. This consumer violates price taking because her vanishingly

small price impact can alter inequality between many others. Hence, for instance, she may go out

of her way to patronize small farmers rather than large food producers, if that tilts prices in favor of

the former. This is true even if a small farmer is a price taker, and hence — equating the marginal

cost of expanding production with the market price of her produce — she does not benefit from

an increase in purchases holding prices fixed. To analyze how such social-sensitivity motives play

out in equilibrium, it is necessary to incorporate the relevant price effects into a small consumer’s

maximization problem.

As a methodologically natural and empirically plausible first pass, our paper assumes that

consumers are rational — they understand the net effects of their consumption choices. But many

consumers may not fully appreciate how the effects of their actions wind through the economy.20

For example, some consumers may evaluate their choices by (explicitly or implicitly) assuming a

dampening of zero or one. How consumers think about dampening is a natural question for future

empirical research, and how potential bounded rationality affects behavior and market outcomes is

a natural question for future theoretical research.

Finally, while we have assumed that consumers are consequentialists, they may also have other

forms of social motivations. In a type of “warm glow” (Andreoni, 1990), for example, a consumer

may care about her direct contribution to reducing an externality. In our framework, this is

equivalent to a consequentialist consumer who assumes that dampening is zero. Quite in contrast,

a consumer may resent that others dampen her efforts to mitigate, and therefore put a greater

weight on the dampening effect than on her direct effect. Alternatively, a consumer may attempt to

20 Albeit in a completely different setting, Dal Bó et al. (2018) find that many subjects in an experimental game
fail to understand (even simple) equilibrium feedback effects.
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adhere to social norms, a consideration that does not readily fit in the consequentialist framework.

Furthermore, different motives can interact in non-trivial ways. For a rational consequentialist

consumer, for example, the presence of others who adhere to social norms may lead to a multiplier

effect rather than a dampening effect. If she does more to mitigate the externality, she might

change the social norm, encouraging others to do more as well.
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A Background on Competitive Equilibrium

A.1 Graphical Illustration

Figure 1 shows how to think about equilibrium determination using modifications of a standard

supply-demand diagram, and illustrates the possibility of multiple equilibria. With slight abuse of

notation, we write demand and supply curves as functions of the quantity rather than of the price

(as we do in the rest of the paper). We can start by drawing the exogenous and linear supply curve

S(q). To proceed, we start from the demand curve D0(q) that would obtain if consumers were

selfish (k = 0). This is a standard demand curve given by D0(q) = u′(q). For simplicity in making

our points, we assume that this demand curve is two-piece linear and kinked. As indicated on the

figure, the intersection of the supply curve and the selfish demand curve gives the unique selfish

competitive equilibrium.

Now assume k > 0. Based on Definition 1, the equilibrium quantity q and price p must satisfy

u′(q) − p − kqc = 0, or p = u′(q) − ks/(s − 1/u′′(q)). Using that u′(q) = D0(q) and therefore

u′′(q) = D′
0(q), we define a “virtual demand curve”

Dk(q) = D0(q)− k · s

s− 1/D′
0(q)

.
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Figure 1: Illustration of Competitive Equilibrium and Multiple Equilibria

It is easy to see that intersections of this virtual demand curve with the supply curve correspond

to competitive equilibria. We refer to Dk(q) as virtual because it cannot be easily observed in its

entirety. For instance, a common way of identifying the demand curve, shifts in supply, do not in

general trace out the virtual demand curve as the curve depends on the supply curve.

Multiple competitive equilibria can occur because even for a downward-sloping selfish demand

curve D0(q), the virtual demand curve Dk(q) can increase. Indeed, for our kinked D0(q), Dk(q)

jumps up. Intuitively, at the kink the price sensitivity of demand and hence dampening jump up,

so a consumer’s willingness to mitigate jumps down. This results in the two competitive equilibria

identified in the figure. Both feature lower consumption than the selfish competitive equilibrium,

but the consumption levels are quite different.
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A.2 Microfoundation I

We consider an economy with I + 1 identical consumers and I identical suppliers. The following

assumptions are made:

1. Consumer i’s utility is

U = Aci −
1

2
Bc2i − pci − k

∑
j

cj ,

where ci denotes consumer i’s consumption and A,B > 0.

2. The supply of each seller is given by

S(p) = sp, s > 0

3. Total supply is

s0 + Isp

where s0 is a non-degenerate random variable whose support includes 0.

The timing of the game is as follows. First, each consumer submits a (weakly) decreasing de-

mand schedule ci(p). Then, given all submitted schedules, the market-clearing price is determined.

Since supply is linear with a strictly positive slope and demand is weakly decreasing, the market-

clearing price exists and is unique. Finally, outcomes are determined and utilities are realized.

We look for symmetric linear Bayesian Nash equilibria. In such an equilibrium, all consumers

submit the same linear demand schedule ci(p) = a− bp with b > 0.

Proposition 11. There is a unique symmetric linear Bayesian Nash equilibrium. In this equilib-

rium, each consumer chooses the schedule ci(p) = a− bp, where

b =
−(IBs− I + 1) +

√
∆

2IB
, with ∆ = (IBs− I + 1)2 + 4BI2s, and

a =

(
A− ks

b+ s

)
· 1

B + 1
I(b+s)

.

We now use the analysis above to provide a microfoundation for Definition 1. Notice that in

Proposition 11, the parameters describing the equilibrium, a and b, are functions of I, so that we

can write them as a(I) and b(I). We define:
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Definition 3. A limiting Kyle equilibrium is a strategy profile in which a consumer chooses ci(p) =

a∞ − b∞p, where a∞ = limI→∞ a(I) and b∞ = limI→∞ b(I).

We also say that A and B quadratically approximate the utility function u around ci if B =

−u′′(ci) and A−Bci = u′(ci).

Proposition 12. The following are equivalent.

I. The quantity q∗ > 0, price p∗ > 0, consumer price responsiveness q∗p ∈ R, and market

responsiveness q∗c ∈ R constitute a competitive equilibrium.

II. The pair q∗, p∗ constitutes the realized outcome in the limiting Kyle equilibrium of the econ-

omy in which consumer utility is quadratically approximated around q∗, and s0 = 0 (i.e., when

s0 = 0, the realized quantity and price are q∗ and p∗). In this limiting Kyle equilibrium, consumers’

price responsiveness equals c′i(p) = −b∞ = 1/u′′(q∗).

A.3 Microfoundation II

We consider the game as in Section A.2 with the following modifications. Consumer i’s utility

is u(ci) — as in the text, i.e., not necessarily quadratic. At the same time, a consumer can only

submit a linear demand schedule, i.e., she submits ci(p) = ai−bip, where she can specify ai ∈ R and

bi > 0. We consider symmetric pure-strategy equilibria when s0 = 0, but within that class impose

a kind of robustness requirement with respect to shocks to supply. This is defined in the following

way. Let s̄0 be a random variable that is continuously distributed with support [−1, 1]. When

optimizing with respect to the strategies of other consumers, consumer i assumes that s0 = ϵs̄0,

where ϵ > 0. Consumer i’s strategy must be the limit of optimal responses as ϵ→ 0.

Proposition 13. The pair a, b, price p, and resulting consumption level q = a − bp constitute a

robust equilibrium if and only if market clearing is satisfied with q and p, and

0 = u′(q)− p− 1

I(b+ s)
q − k

s

b+ s
, and

b =
1

(−u′′(q)) + 1/(I(b+ s))
.

We now use the above characterization to provide a foundation for competitive equilibrium.
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Proposition 14. The following are equivalent.

I. The quantity q∗ > 0, price p∗ > 0, consumer price responsiveness q∗p ∈ R, and market

responsiveness q∗c ∈ R constitute a competitive equilibrium.

II. There is a sequence In → ∞ and a sequence of robust equilibria a(In), b(In), p(In), such that

p∗ = limn→∞ p(In), q
∗ = limn→∞ a(In)− b(In)p(In), q

∗
p = limn→∞(−b(In)), and q∗c = s/(s− q∗p).

A.4 Private Utility, Social Concerns, and Social Welfare

In this subsection, we motivate the social welfare function (5) in the text. The calculation also

clarifies the utility function (1) we have assumed for an individual consumer.

As above, there are I + 1 identical consumers. Consumer i’s private utility is

u(ci)− pci −K ·
∑I+1

i′=1 ci′

I + 1
.

Hence, each consumer’s utility is decreasing in the average consumption in society, for instance

because of the health consequences of pollution or social consequences of global warming. Consumer

i realizes that her consumption contributes to the externality, which affects others negatively. The

total disutility others suffer from the externality is

K · I

I + 1
·
I+1∑
i′=1

ci′ .

Being socially responsible, the consumer partially or fully takes into account this disutility, or her

effect on it. Including this social concern, then, her utility is

u(ci)− pci −K ·
∑I+1

i′=1 ci′

I + 1
− k · I

I + 1
·
I+1∑
i′=1

ci′ = u(ci)− pci −
(
k · I

I + 1
+K · 1

I + 1

)
·
I+1∑
i′=1

ci′ ,

where k ≤ K. As I → ∞, the weight the consumer attaches to the total market quantity
∑I+1

i′=1 ci′

approaches k, as we have assumed in the text. Note also that if k = 0, in the limit the consumer

ignores her effect on the externality, as in the classical case of a selfish consumer.

Our formulation assumes that in choosing her consumption, a socially responsible consumer

cares about her effect on the externality, but not about her effect on others’ private utilities.

Hence, for instance, in choosing how much to fly the consumer thinks about global warming and
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its effect on humanity, but does not internalize others’ enjoyment of flying. Beyond realism, this

assumption is helpful in connecting our basic market-failure results to previous ones. In classical

settings, the efficiency of markets does not require consumers to internalize others’ private utilities.

Crucially, we assume that the social-welfare function equals the average of individuals’ private

utilities. First-pass conventional logic might dictate that the social welfare function equals the

average of individuals’ total utilities. But the weight a consumer puts on the externality already

incorporates a concern for society, so including each such term in the social welfare function amounts

to multiple-counting the same concern. To illustrate this in another way, consider the following

example, adapted to our setting from Bergstrom (2006). Suppose that each consumer is consuming

ci = 1, generating an externality of g = 1. How much should society be willing to pay per person

to eliminate the harm from the externality? The natural answer is K. If we were willing to pay

more than K, then we would be willing to impose a tax greater than K and use it to eliminate

the harm. But this intervention would strictly lower all consumers’ private utilities. It would be

exceedingly odd to use consumers’ concerns for others’ disutility from the externality to justify a

policy that makes everyone privately worse off.

Hence, the social welfare function is∑I+1
i=1 [u(ci)− pci −Kci]

I + 1
.

When all consumers choose the same ci, the above reduces to the social welfare function in the

text.

38


