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Abstract

The vast majority of economic models assume that individuals are indifferent to the level

of inequality within their society. If inequality affects individual or societal outcomes – such

as mental health, political efficiency, or crime rates, for instance – this assumption may lead

to misleading theoretical outcomes. This paper proposes to treat inequality as an economic

externality in order to remedy these issues. Doing so allows us to introduce the societal effects of

income inequality into welfarist models, and novel policy implications are illustrated through the

classic non-linear optimal income taxation model. In this model we find that (i) optimal marginal

top tax rates depend robustly and strongly on the magnitude of the inequality externality,

ranging between 37% and 92% with only moderate externality magnitudes, (ii) resulting optimal

income tax rates become unambiguously more progressive with a negative inequality externality

(and vice versa), (iii) optimal rates above the revenue-maximizing Laffer rate are observed.

Overall, our findings indicate that the magnitude of the inequality externality can have far-

reaching implications on optimal policy design. JEL Codes: H21, H23, D62, D63

I Introduction

The wide-ranging effects of inequality on society have been extensively discussed. These effects

could include immediate impacts on health outcomes and crime levels,1 as well as more diffuse

influences involving changes in trust levels, corruption rates and economic growth.2 It has also been

argued that inequality could foster political polarization and the growth of populist movements,

which could induce welfare changes.3 Concerns about these effects of inequality are also evident in

the comments of political leaders and policy makers; see OECD (2006); Obama (2011); Greenspan

(2014); Lagarde (2014); Draghi (2017), and Bernanke (2017), among many others.

This raises the question of how inequality should be taken into account when designing tax

policy. Although differing social concerns for the utility of the well-off and the less well-off are

factored into models of optimal income taxation (OIT), these frameworks do not concern themselves

about income inequality directly. There are no societal effects of inequality, and equality itself has

no value for the individual.
∗Paris School of Economics, 48 Boulevard Jourdan, 75014 Paris, France. Email: morten.stostad@psemail.eu
†London School of Economics, Houghton Street, London, W2CA 2AE, UK. Email: f.cowell@lse.ac.uk
1See Bergh et al. (2016) and Rufrancos et al. (2013), respectively.
2See Fairbrother and Martin (2013), You (2014), Cingano (2014), among others.
3Bonica et al. (2013), Pastor and Veronesi (2018), Burgoon et al. (2018)
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We address this issue by analyzing income inequality itself as an economic externality. Our

rationale for this formulation is the following. First, individual labor supply decisions affect income

inequality, but workers are not incentivized to take their effect on inequality into account when

making those decisions. Second, income inequality affects the utility of other individuals, even

though those individuals did not choose to incur any such costs or benefits. Thus inequality is an

externality.4 We show the implications of this idea in the OIT problem, which we solve analytically.

Our approach raises two important questions.

Do people care about inequality? Clearly people may have other-regarding preferences: this is a

matter for empirical study of attitudes and willingness to redistribute. But, even if they do not

have other-regarding preferences – if they do not care directly about inequality as a social issue

– they may care a great deal about the effects of inequality. Income inequality may be linked to

social ills such as crime or political dysfunction, which in turn affect individuals’ utility. People do

not have to be “nice”, or envious, to care about the effects of inequality.

Inequality as an externality exists regardless of whether agents are inequality averse in the

conventional sense, as long as inequality has societal consequences. Imagine a self-interested indi-

vidual, with no stated equality inclinations, in a society where inequality increases crime. If her

bike is stolen as a consequence of increasing inequality, her utility will decrease. Thus inequality

should enter her utility function.5 The equivalent argument could be made with any other vari-

able affected by inequality – political unrest, health, or trust, for instance – and is particularly

salient in macroeconomic policy design. More generally, absent an inequality externality, agents

are individually indifferent if policy takes their society from perfect equality to extreme inequality.

How should inequality be introduced into the OIT problem? There are two primary channels

through which inequality has been introduced to the OIT problem, and to welfarist problems

more generally. The first channel is the diminishing marginal utility of income, where the value of

one additional dollar is higher for low-income agents. Inequality thus leads to unequal marginal

utilities of income and a welfare loss. The second channel is social weights, where the social planner

places a higher weight on the utility of low-income agents through the choice of a specific social

welfare function. Inequality thus again, mechanically, leads to a welfare loss.

Neither of these channels includes the societal effects of inequality, nor direct other-regarding

preferences. While the latter is sometimes discussed in the literature, the former is almost entirely

absent. This is a potentially policy-relevant oversight. Using an approach to preferences based

on Thurow (1971), Sen (1976), and Fehr and Schmidt (1999), we introduce these societal effects

of inequality into the Mirrlees (1971) model through an externality channel. This leads to novel

4One could equally describe inequality as public good which leads to externalities, as in Thurow (1971). We also
note that although we focus on income inequality, the broader argument can be applied to other forms of inequality.

5This argument is similar to part of the argument for why consumption enters the utility function. We often value
what consumption will give us – such as the act of eating, good health, or being entertained – and not necessarily
the act of consumption or buying goods itself.
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policy conclusions. We also explicitly show that the inequality externality cannot be captured with

appropriate social weights.

We find that the modified OIT model generates unambiguously more progressive (regressive)

marginal tax rates under a negative (positive) inequality externality. The magnitude of the change

is potentially large, and disproportionately changes tax rates at the top of the income distribution.

The two factors driving the change are (i) the Pigouvian internalization of the individual’s contri-

bution to the inequality externality, correcting agents’ socially suboptimal labor supply decision,

and (ii) the social planner’s newly increased (decreased) taste for equality. In general, whereas the

standard Mirrlees (1971) model focuses on the mechanical, behavioral, and direct welfare effects of

taxation, we must also consider the equality effects of taxation.

Top tax rates are particularly sensitive to the externality. While the revenue benefits of increased

marginal tax rates are large at the bottom and relatively small at the top, equality effects generally

increase across the distribution. As a result, top tax rates in particular become strongly dependent

on the magnitude of the inequality externality. Our numerical simulations support this argument;

optimal lower-6 and middle-class tax rates are less affected than optimal top tax rates, which change

drastically. Under standard parameters, various magnitudes of the inequality externality can lead

to almost any marginal tax rate at the top of the distribution.

We often find optimal top tax rates above the revenue-maximizing Laffer rate, as direct equality

benefits imply that tax rates above the revenue-maximizing rate can be optimal. Furthermore, some

counter-intuitive theoretical results from the original Mirrlees model fall away. Finally, we argue

that disagreements on the magnitude of the inequality externality could be an important factor in

policy discussions that is not captured in standard models.

This paper will focus principally on two issues. First, theoretically building the case for an

inequality externality. Second, deriving analytical and numerical results when taking account

of an inequality externality into the OIT model. The paper is organised as follows. Section II

examines the concept of inequality as an externality and how it differs from other ways in which

distributional concerns are modeled in conventional OIT analysis. Section III incorporates an

inequality externality in a standard OIT model and investigates the impact of the externality on

optimal tax rates. Section IV concludes.

II Inequality and tax policy: an externality approach

Inequality issues often enter into the formulation of social-welfare comparisons and hence into tax

policy. Here we examine the channels through which these issues can exert their influence, with a

particular focus on the inequality externality.

6Equality effects are often negative at the bottom, which indicates a tax subsidy for low-income earners in a
vacuum. Due to large revenue effects at the bottom, this is rarely observed in simulations.
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II.A Inequality and social welfare: Three channels

Income distribution concerns have usually been introduced into economic policy analysis through

one of the following channels:

1 Diminishing marginal utility of income. Invoking this assumption for individual agents – which

can be based on risk aversion, or simple human nature – has the following consequence. Within

a utilitarian social-welfare framework, income would optimally be allocated where the (social)

marginal utility of consumption is highest, which is at the bottom of the income distribution

assuming identical utility functions. The presence of income inequality runs contrary to this logic.

Dalton (1920) summarizes the consequences as “the extreme wastefulness from the point of view

of economic welfare of large inequalities of income”. We can think of this as capturing indirect

social concern for inequality: society is indifferent to inequality of utility, but individuals’ utility

is a strictly concave function of income, and therefore society is concerned about the dispersion of

income in the population.

2 Income- or utility-sensitive social weights. Social weights come from the social welfare func-

tion, and represent the value society gives to an agent receiving another unit of utility (Saez and

Stantcheva, 2016). They are inherently philosophical, and are imputed from ethical principles in-

volving distributional justice and fairness. If social weights are inversely dependent on income or

utility, the social planner is incentivized to reduce inequality, although inequality has no individual

cost as such. We can think of this as direct social concern for inequality. In view of its prevalence

in the literature, this conventional OIT approach is further discussed in Appendix A.

It is clear that, through either of these two channels, inequality can be characterised as a public

“bad”. Despite this, inequality has no individual cost through either channel. Any individual with

a given income is indifferent if inequality levels change. Moreover, any societal effects of inequality

are absent. In the remainder of the paper we focus on a third channel:

3 The inequality externality. Income inequality may directly affect individual utility, an idea al-

ready found in Thurow (1971):

“The distribution of income itself may be an argument in an individual’s utility function.

This may come about because there are externalities associated with the distribution

of income. Preventing crime and creating social or political stability may depend on

preserving a narrow distribution of income or a distribution of income that does not

have a lower tail. Alternatively, individuals may simply want to live in societies with

particular distributions of income and economic power.”

Within this third channel we may identify two distinct strands. First, other-regarding preferences

(ORP), where individual utility is directly affected by the income of others via altruism, envy, and so

on. Second, individual inequality effects, including crime, political polarization, health outcomes,
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Diminishing marginal
utility of income

Generalized social
weights

Inequality externality

Formulation
´
i giUi(xi, θ̄, ...)di

´
i giUi(xi, θ̄, ...)di

´
i giUi(xi, θ̄, ...)di

Causes
The decreased value of a

dollar with increased
income

Societal considerations
of fairness, philosophical

concerns

The societal effects of
inequality,

other-regarding
preferences

Table 1: Three channels of inequality. For each channel the key expression is highlighted in bold.

and more. Either strand can be seen as an economic externality. With few exceptions – most

importantly Alesina and Giuliano (2011) – this channel has been largely neglected since Thurow.7

Before we discuss these two strands in detail, we note that the inequality externality cannot

be fully captured – or approximated – by a combination of the two other channels. This follows

immediately from the realization that introducing an inequality externality leads to a socially sub-

optimal individual labor decision even in the absence of any taxes. Such an outcome cannot be

achieved through the two other channels. We show a simple proof in the case of social weights

and the inequality externality in Appendix A.I. As a result, neglecting externality issues leads to

differing policy conclusions, which we discuss in the context of the OIT problem in Section III.

The three channels are outlined in Table 1, and further discussed in Appendix A.

II.B Channel 3 – the externality

The inequality externality consists of both strands in the seminal Thurow (1971) quotation.

1 Other-regarding preferences (ORP). Other-regarding preferences are the direct effects of other

agents’ income on the individual. If inequality changes, an agent with ORP will be affected re-

gardless of whether any of his/her own circumstances change (Cooper and Kagel, 2016). Such

preferences are often described as either altruism (positive ORP) or jealousy (negative ORP). Rel-

ative income concerns are another example.

When ORP is interpreted as inequality aversion, this is usually taken to be about stated prefer-

ences (or predicted utility) rather than actual utility effects. These concepts may be quite different;

stated preferences for redistribution and inequality aversion change with culture and time period

(Alesina and Giuliano, 2011; Costa-Font and Cowell, 2015), and could be subject to behavioral

priming (Cruces et al., 2013; Bergolo et al., 2019). The actual direct impact of inequality on

7Alesina and Giuliano (2011) considers both ORP and how inequality might affect consumption and thus utility.
Our paper also explicitly discusses the potential utility impact of inequality through non-consumption channels, and
introduces the externality into the OIT problem. Other papers on topics related to inequality as an externality
include Pauly et al. (1973) and Ashworth et al. (2002), where redistribution is modeled as a pure public good.
Lindbeck (1985) discusses the consequences of inequality on macroeconomic policies, Anbarci et al. (2009) suggest
an externality effect of rising inequality through an increase in traffic fatalities, and Rueda and Stegmueller (2016)
consider crime as a negative externality of inequality.
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well-being, although still potentially variable, is less likely to exhibit such changes.8

2 Individual inequality effects. Unlike ORP this component of the inequality externality enters

indirectly into individual utility. It includes the following kind of phenomenons:

· Political polarization: Assume political opinions are dependent on individual income, and that

political polarization is an argument in the individual’s utility function. If income inequality

increases, differences of opinion within the population mechanically increases as well. Thus,

inequality leads to more pronounced political polarization and subsequent individual utility

impacts.9

· Innovation: Suppose innovation benefits every agent and depends on agents’ incentives. If

inequality is high, agents may perceive this as a signal that hard work will lead to larger

rewards. If so, higher inequality could increase incentive to innovate, which could in turn

increase innovation and individual utility. A similar argument holds for economic growth.

· Crime: Increased inequality may lead to more low-income agents being close to high-income

agents with valuable goods. The relative benefit of crime is thus increased, naturally increas-

ing crime rates (Becker, 1968; Rueda and Stegmueller, 2016).10

· Social unrest: If high inequality leads to revolts, revolutions, or other types of social unrest,

individual utility is naturally impacted. This can be true for all agents, even those who were

not negatively affected before the social unrest.

· Political capture: High levels of inequality could lead to top-income agents being able to

distort the political process for individual gain. If such distortions affect the welfare of other

agents – positively or negatively – inequality should enter the utility function.

· Income-sensitive taste for public goods: The funding of public goods is dependent on pub-

lic support, which may in turn depend on individuals’ expected benefits from public-goods

projects. These benefits may vary with income levels. A new youth center may be most

beneficial for low-income earners, whereas an expensive opera house could be preferred by

high-income earners. Larger income differences in this context would lead to fewer completed

public projects and lower individual utility in more unequal societies.

8Stated preferences for or against inequality have been widely studied, and could be both self-serving or altruis-
tic. Those with altruistic preferences simply care about the utility of others, which is essentially stated ORP. The
self-serving, on the other hand, could have several motivations. They could want the prospect of upwards mobility
(Benabou and Ok, 2001), they could view other’s high incomes as a precursor to their own (Hirschman and Roth-
schild, 1973), or they could concern themselves about inequality effects themselves. Furthermore, stated equality
or redistributive preferences can be significantly impacted by fairness and meritocratic considerations (Almås et al.,
2016), which are better modeled through generalized social weights.

9The same argument also holds for diversity of opinions more generally. A generous view is that increased income
inequality would lead to a broader diversity of opinions, carrying a positive utility impact.

10There are other reasons to believe inequality can affect crime, specifically the Shaw and McKay (1969) and
Merton (1938) theories. See Kelly (2000) for comments. We also note that inequality effects can be heterogeneous.
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Other inequality effects could include economic growth rates, health outcomes, education levels,

the distribution of power, trust levels, and more.11

Consider how to model these effects. If we just focus on other-regarding preferences, then the

externality could be appropriately captured by introducing an inequality metric θ̄ directly into the

utility function. If the externality arises principally from an effect such as innovation, then the

effect comes through individual income and consumption and so could be captured by a term such

as x(θ̄), where x is individual consumption.12 The other inequality effects – polarization, social

unrest, and so on – generally have non-consumption utility impacts, and should thus be captured

in an expression such as Ψ(θ̄) where Ψ(.) is a function of inequality effects. Putting these three

together we might consider the following specification of the utility function:

U(x(θ̄), θ̄,Ψ(θ̄), ...). (1)

Detailed information on each component in the specification (1) is unlikely to be available.13 It is

also unnecessary: the separate contributions of ORP and inequality effects are less important than

the overall impact of inequality in the utility function. This overall impact is sufficient to describe

how the externality functions. So the specification (1) could be written more compactly as the

simplified form:

U(x, θ̄, ...) (2)

where the term θ̄ represents the impact on the individual of the total inequality externality.

Expressed in the form (2), the inequality externality as a whole is mathematically equivalent to

an ORP term in the utility function. It follows that many of the results from the ORP literature

can be applied to our framework. Furthermore, the inequality externality can exist with just one of

the two components. For instance, one could be wholly self-serving and still have a utility function

that is strongly dependent on inequality from the inequality-effects component, a scenario that may

be appropriate for many people.

II.C Implications

Considering income inequality as an externality immediately leads to some intuitive conclusions.

In the following we assume a negative income inequality externality for simplicity.

· Individuals make a socially suboptimal work decision. Those at the top work too much, and

those at the bottom work too little.

· The focus of the OIT literature has principally been on the mechanical, behavioural, and

11Some of these effects are time-dependent. Although not well-captured in single-period models, the basic argument
remains the same. One can create multi-period models to explicitly show the equivalence.

12This channel is discussed in Alesina and Giuliano (2011).
13We would need to know the exact health function, the exact crime function, and so on, in addition to individuals’

other-regarding preferences.
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direct welfare effects of taxation. By introducing an inequality externality we also consider

the equality effects of taxation.

· The marginal social welfare of income at the top can be negative (Carlsson et al., 2005). In a

utilitarian framework with homogeneous agents, the total welfare effect of additional income

at the top is:

d
∑

j U(xj , θ)

dxi
=
∂U(xi, θ)

∂xi
+
∑
j

∂U(xj , θ)

∂θ

∂θ

∂xi

The second term on the right-hand side comes from the inequality externality and can have signifi-

cant magnitudes, as we will show in Section III. It is negative if inequality increases ( ∂θ∂xi > 0)14 in

a society with a negative inequality externality (
∂U(xj ,θ)

∂θ < 0). It can be larger than the first term

(the individual benefit from the consumption increase), indicating that additional income at the

top can be detrimental if inequality is sufficiently socially disruptive.15 The total effect depends

on the relative importance of equality and consumption, a version of the familiar equity-efficiency

trade-off.

The last point may seem controversial. In the context of jealousy effects (ORP), Piketty and

Saez (2013) argues that “hurting somebody with higher taxes for the sole satisfaction of envy seems

morally wrong”. In the context of inequality effects, however, the interpretation is perhaps more

intuitive. Imagine, for instance, an extremely high-income agent who has a resource-determined

control over the political process. If this political control hurts lower-income agents, taxation of

the high-income agent designed to offset the political effects is intuitive and can be optimal in our

framework. The same argument holds for other inequality effects.

This result is particularly important in the context of concentrated income gains. Extremely

concentrated income gains – which are potentially becoming more prevalent with globalization and

technical progress – are unambiguously good in standard models. The few agents receiving the

additional income increase their utility, while every other agent experiences no utility changes.

If increased income inequality changes society, however, the other agents may in fact be losers –

despite constant income levels. This is captured by an inequality externality, which illustrates the

potential ambiguity in such cases. See Appendix A for further discussion.

III Optimal Tax Design

In the Mirrlees (1971) OIT model the individual’s utility function is assumed to be a function

U(x, h) of consumption x and hours worked h, and the primary trade-off is between revenue redis-

tribution and the efficiency losses from taxation. Inequality does not appear directly in this model:

14Inequality measures generally have ∂θ
∂xi
6= 0 for virtually all agents. The absolute Gini coefficient, for instance,

can be written as IGini (x) =
∑n
i=1 κ(xi)xi,where the indexing of i has been chosen in increasing order of xi, such

that κ(xi) := 1
n

[
2 i
n
− 1

n
− 1
]
. Evidently ∂IGini

∂xi
= κ(xi).

15Even though the individual’s marginal effect on the inequality metric is small (of the order 1
n

), it being summed
over n agents creates a non-negligible welfare effect on the same order of magnitude as marginal changes in consump-
tion.
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distributional concerns enter only through the aggregate losses arising from unequal consumption

in a world with decreasing marginal returns to consumption and differing social weights.

This approach has become standard in the optimal taxation literature16 and, as a consequence,

optimal tax-policy disagreements largely focus on three principal areas: (i) the extent of behavioral

responses to taxation, (ii) the choice of a social welfare function, and (iii) the shape of the current

wage-earning ability distribution.17 We suggest another significant dimension to the optimal tax

problem; the extent to which inequality is an externality.

Our approach combines the methods from Mirrlees (1971) and Aronsson and Johansson-Stenman

(2016), with the goal of introducing an inequality externality into the second-best solution for op-

timal taxation.18 The approach also draws on Kanbur and Tuomala (2013).

III.A Theoretical Framework

We consider the second-best solution for a non-linear optimal income taxation schedule in the

presence of an inequality externality. The externality corresponds to introducing an inequality

term in the individual’s utility function, such that utility is determined by U(x, h, θ̄) where x is

consumption, h is hours worked, and θ̄ is some after-tax income (consumption) inequality metric.

Inequality θ̄ is a society-wide parameter, indicated by the overbar, whereas every other parameter

is individual. We assume that agents do not take their effect on societal inequality into account

when making their labor decision.19

1 Inequality in the utility function How should θ̄ appear in the individual’s utility function? An

exact specification of every inequality effect is prohibitively difficult (and excessive, Section II.B).

Longitudinal survey evidence of inequality’s effect on well-being is uncommon and conceptually

questionable. One promising approach – although flawed by behavioral biases – is using individuals’

stated preferences to justify a specific functional form for U(x, h, θ̄). To the best of our knowledge,

16See for example Diamond and Mirrlees (1971); Atkinson and Stiglitz (1976); Mirrlees (1976); Diamond (1998);
and Saez (2001). Non-analytical solutions to the standard problem are found in Blundell and Shephard (2011) and
Aaberge and Colombino (2013).

17Other factors – functional form specifications, relative income concerns, the presence of an extensive margin,
horizontal equity, income uncertainty and the various tax system mixes – are also frequently mentioned.

18Aronsson and Johansson-Stenman (2016) and Aronsson and Johansson-Stenman (2020) are closest to our analysis,
though neither expressly considers inequality as an externality. The former examines the effect of inequality aversion
on income taxation, focusing on the first-best case and Pareto-optimal taxation. The latter examines ORP in the
second-best model, which is similar to our analysis here, although they use three discrete agent types and focus on
stated preferences rather than on the overall effects of inequality. The potential for a direct focus on inequality in the
OIT model has also been noted by Kanbur et al. (1994) in terms of poverty concerns, and Prete et al. (2016), which
employs a non-welfarist approach and piecewise taxation. Relative income concerns have been modelled by Boskin
and Sheshinski, 1978; Oswald, 1983; Tuomala et al., 1990; Persson, 1995; Aronsson and Johansson-Stenman, 2008,
2010; Kanbur and Tuomala, 2013; Aronsson and Johansson-Stenman, 2015.

This work is the first to use a continuum of agents in the inequality-centered OIT problem, which is possible due
to a novel mathematical method for rank-based inequality metrics. We are also more explicitly focused on equality
effects than previous works.

19As we use a continuum of agents, this is true in our model. Furthermore, the assumption is theoretically
supported by Dufwenberg et al. (2011), which finds that individuals’ demands are independent of other allocations
given a separability condition that is satisfied here.
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few studies have explored this topic. Carlsson et al. (2005) and Bergolo et al. (2019) are close to

this aim, but both papers assume a specific utility function without comparisons to other functional

forms.

We propose using the general additively separable form;

U(x, h, θ̄) = u(x)− V (h)− Γ(θ̄) (3)

where u is the utility of consumption (after-tax income), V is the disutility of work and Γ is

the disutility of inequality. Equation (3) assumes that agents are homogeneous, with identical

individual utility functions.

At the heart of the model is n, the exogenous wage-earning ability, unobservable to the social

planner. There is a continuum of individuals with n varying according to a an exogenous density

function f(n), with a cumulative distribution function F (n). Pre-tax earnings are defined as nh,

and total consumption is x = nh−T (nh), where T (·) is the tax schedule. The individual maximizes

utility by choosing hours worked h given n and T (·). The utility-maximising values of consumption

and hours worked are written as

x(n), h(n). (4)

2 The social planner’s problem Given the individual’s choice, the social planner chooses the tax

schedule to maximize the social welfare function. We assume this to be an additively separable

function of individual utility. Accordingly the problem is,

max
T (·)

ˆ n

n
W (U(x(n), h(n), θ̄))dF (n). (5)

Notice that formulating individual utility as (3) avoids the complication of potentially heterogeneous

effects of inequality if the social planner is perfectly utilitarian – in this case only the average

inequality externality has an effect. Similarly, a Rawlsian social planner will only take into account

the inequality externality on the lowest-utility agent.

The problem (5) is subject to three conditions, the first two of which are standard constraints.

First, there is the revenue constraint for any required amount R of non-redistributive public goods:

R ≤
ˆ n

n
T (nh)f(n)dn. (6)

For simplicity we assume that R = 0.

Second, we have the incentive-compatibility constraint from the possibility that an agent with

(unobservable) wage-earning ability n could masquerade as an agent with n̂. For any person with

wage-earning ability n it must be true that:

u(x(n))− V (h(n)) ≥ u(x(n̂))− V (h(n̂)) (7)

10



where x(n̂) and h(n̂) are, respectively, the consumption and hours worked if the agent masquerades

as someone with ability n̂, possibly different from n. The IC constraint (7) ensures that the agent

self-selects into the appropriate tax bracket.

Third, we need to introduce the role of inequality into the model. Individuals experience an

amount θ̄ of after-tax inequality. This inequality is partly determined by F , the distribution of

innate talent, and partly by the choices made by individuals, captured in (4). But it is also partly

the result of decisions by the social planner, captured in the tax function T and therefore embedded

in (4). We can represent this relationship as the following inequality condition:

θ̄ = I (x, F ) (8)

where I (·, ·) is an inequality measure, x (·) is the full set of consumption choices from (4) and F (·)
is the distribution function for n.

3 The inequality measure To complete the model we need an inequality metric I (·, ·). Here we

use a specific form of the (absolute) Gini coefficient in after-tax income, which presents intriguing

simplicity:

IGini (x, F ) =

ˆ ∞
0

κ(n)x(n)dF (n), (9)

where x is after-tax income (consumption), n is the exogenous productivity level, and

κ(n) = 2F (n)− 1 (10)

is an expression for the weight of the agent in the Gini.20 Expression (9) shows that the absolute

Gini can be calculated as a sum of weighted incomes in the population, where the weight κ(n)

depends only on the rank of the agent in the wage-earning ability distribution, which is constant

and exogenous by assumption.21 Using (9) condition (8) becomes

θ̄ =

ˆ ∞
0

[2F (n)− 1]x(n)dF (n).

This specification streamlines the analytical problem. One can also use other inequality metrics

based on rank-specific weights, such as those in the Lorenz (Aaberge, 2000) or S-Gini families

(Donaldson and Weymark, 1980). We extend our analysis to the S-Gini and a generalised Gini

family approximating top income shares in Appendix C.II.

With the inequality externality and inequality metric specified, we note that if the inequality

20This is a slight modification of Equation 27 in Cowell (2000) for the standard (relative) Gini
´ κ′(x(n))x(n)

µ(x)
dG(x),

where κ′(x) = 2G(x)−1 is the weight of the agent and G(x) is the CDF of x. If individuals’ post-tax income increases
with wage-earning ability, the rank-dependent variable κ(n) = κ′(x). As we show in Appendix B.I, this is equivalent
to assuming that the individuals’ second-order conditions hold. This is clearly a significant assumption, and for all
the numerical simulations we check that it does indeed hold.

21Simula et al. (2020), developed simultaneously with this paper, also exploits this rank-invariancy in ability and
income.
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externality Γ(θ̄) is linear and we are in a utilitarian framework, the objective function amounts to

the SWF derived in Sen (1976) with an additional labor disutility term. This Sen (1976) SWF

is also equal to the cumulation of Fehr-Schmidt preferences over the population (Schmidt and

Wichardt, 2018), creating another link to the inequality aversion literature.

III.B Optimal Marginal Income Tax Rates

Solving the OIT problem in Equations 5-8 by finding first-order conditions yields the following

expression for optimal marginal tax rates t at any point in the distribution (see Appendix B):

t

1− t
=
γ

λ
κ(n) +

ζnux(n)

λf(n)n

ˆ ∞
n

[
λ+ γκ(p)

ux(p)
−W ′(U(p))

]
dF (p). (11)

Here γ
λ is the price of inequality in terms of public funds (see Equation 31). If inequality is a

negative externality (a public bad), γ will generally be large and positive.22 The agent’s weight in

the Gini coefficient, κ(n), is negative at the bottom and positive at the top. ζn = Vhhh
Vh

+ 1 is a

term closely related to the inverse compensated elasticity of labor,23 and ux(n) is the derivative of

the individual’s consumption function.

1 The case of no inequality externality It is useful to see what happens without an inequality

externality. Under these conditions γ = 0. If we follow Diamond (1998) and assume quasi-linear

preferences, so that ux = 1, we have that the compensated elasticity of labor supply is equal to

Ec = Vh
hVhh

,24 and thus ζ = 1
Ec

+ 1. Hence,

t

1− t
=

[
1

Ec
+ 1

]
1

nf(n)λ

ˆ ∞
n

[
λ−W ′(U(p))

]
dF (p), (12)

which is exactly Equation (9) in Diamond (1998).

2 The effect of the inequality externality By denoting the part of the optimal tax function found

in Diamond (1998)
torig

1−torig , we can isolate and evaluate the effect of the inequality externality.

t

1− t
=
γ

λ

[
κ(n) +

ζ

f(n)n

ˆ ∞
n

ux(n)

ux(p)
κ(p)dF (p)

]
+

torig
1− torig

(13)

The inequality externality has introduced two new terms, discussed below.

22If we assume a linear inequality externality of the form Γ(θ) = ηθ then γ
λ

= η (see Equation 31).
23With quasi-linear preferences, ζ = 1

Ec
+ 1.

24Ec = Vh/h

Vhh+
V 2
h
u2x

uxx

= Vh
hVhh
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3 Linear inequality externality and quasi-linearity For clarity let us assume a linear homogeneous

inequality externality (Γ(θ̄) = ηθ̄) and quasi-linearity in consumption.25 The optimal tax rate

condition simplifies to:

t

1− t
= η(2F (n)− 1) + η

(
1 +

1

Ec

)
Π(n)F (n) +

torig
1− torig

, (14)

where we denote distributional thinness measure 1−F (n)
f(n)n as Π(n).26

The parameter η indicates the magnitude of the inequality externality. If η is large and positive,

inequality is a significant public bad. If it is negative, inequality is beneficial. We will now consider

the two new terms separately.

First term: A Pigouvian tax The first term on the right-hand side of (14) is a Pigouvian tax

of magnitude η(2F (n) − 1). It increases marginal tax rates at any point n in proportion to two

factors: the weight of the agent in the (absolute) Gini, κ(n) = 2F (n) − 1, and the magnitude of

the inequality externality η.27

This term accounts for the individual inequality externality. The weight κ(n) is negative for low-

income earners and positive for high-income earners. If we assume a negative inequality externality

(η > 0), high-income earners impose a negative externality on society; in other words, they make

a socially suboptimal work choice. Their increased tax rate in this specification takes this into

account. Similarly, low-income earners are incentivized to earn more to internalize the positive

externality their added earnings has on the remainder of society.

This Pigouvian term invalidates three classic results from the literature based on Mirrlees (1971).

Specifically:

1. Sadka (1976) and Seade (1977) observed that the marginal tax rate should be zero at the top of

the income distribution. Noted to be a very local result in standard models (Tuomala et al., 1990;

Saez, 2001), it is untrue even locally when adding an inequality externality. Reducing the income

of the top-earner has become a social benefit or cost in itself.

2. Seade (1977) found that the marginal tax rate should be zero at the bottom of the income

distribution, given that everybody works. The inequality externality negates this in a similar

fashion.

3. Seade (1977) argued that the optimal marginal tax rate should be between zero and one. Given

25The resulting utility function is

U(x, h, θ̄) = x− h

(
1+ 1

Ec

)(
1 + 1

Ec

) − ηθ̄
Note that with quasi-linearity,

´∞
n
κ(p)dF (p) in (13) simplifies as

´∞
n

(2F (n)− 1) dF (n) = F (n)− F (n)2.
26This is the inverse of the local Pareto parameter a(n), which becomes constant in a Pareto distribution. It is also

the inverse elasticity of P (n) = 1− F (n) with regards to n; εP,n = n
1−F (n)

d(1−F )
dn

= − nf(n)
1−F (n)

.
27This term is γ

λ
κ(n) = γ

λ
(2F (n)− 1) in the general specification. γ

λ
simplifies to η, and represents the price of the

inequality constraint in terms of public funds. If the inequality externality is squared, such that Γ(θ̄) = η(θ̄− θopt)2,
this magnitude becomes γ

λ
= 2η(θ̄ − θopt), which is dependent on the distance from the optimal inequality level θopt

(see Appendix C.III).
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the above result for the bottom of the income distribution this is no longer true – one can have

negative rates at the bottom of the distribution.

These three modifications to the OIT results are intuitively appealing.28 If inequality is a public

bad, one wants to both subsidize low income-earners and tax high income-earners. If these agents

contribute more to the inequality externality, i.e. their respective κ(n) is high, the subsidy or tax

will be proportionally larger. Subsequently, these effects are large at the ends of the distribution.

Second term: An increased taste for equality

η

(
1

Ec
+ 1

)
Π(n)F (n) (15)

The second term on the right-hand side of (14) indicates the increased social willingness to remedy

inequality by raising average tax rates on all agents above a given tax bracket. It is always positive

if we assume a negative inequality externality (η > 0), which we do in the discussion below. In this

case, the term unambiguously increases the marginal rate in every tax bracket except at the very

bottom. The term exists whether or not the agent makes the socially optimal work decision, and

can be approximated by appropriate social weights.

When one increases the marginal rate on a given tax bracket, the average tax rates on everyone

above that tax bracket mechanically increases. If the revenue is redistributed equally, absolute

inequality decreases by definition. This leads to a pertinent welfare change. While the effect is

most targeted at the top, more revenue is gathered if the reform is implemented further down, and

the shape of the tax increase over the distribution is model-specific. In most numerical specifications

there are relatively flat or progressive increases across tax brackets.

To develop further insight, separate the term into four parts. The parameter η is the magnitude

of the inequality externality, a constant. Both 1
Ec

+ 1 and Π(n) are familiar from the optimal

tax literature. They represent, respectively, agent sensitivity to taxation and the distribution of

wage-earning ability.29 The elasticity parameter is assumed constant. The distributional thinness

measure, Π(n), decreases over the distribution in empirical data before becoming stable towards

the very top. In terms of taxation, this decrease signifies the thinning out of the distributional

tail, which lessens the magnitude of the equality benefit. Finally, the cumulative income density

F (n) is naturally increasing over the distribution, illustrating that the per-person equality benefit

of taxing those above is progressively larger towards the top. These two latter effects have opposing

magnitude changes over the distribution.30 In most of our numerical specifications these opposing

forces are relatively equal, which results in a flat increase of t
1−t over the distribution. This result is

28The original results are fragile, and change with many small modifications to the model. See Stiglitz (1982) and
Saez (2001) for examples.

29 1
Ec

+ 1 indicates sensitivity to taxation; if labor supply is elastic, the agent will substitute into leisure to a larger

degree, increasing the cost of taxation and thus dampening the change in tax rates. Π(n) = 1−F (n)
f(n)n

is a distributional

thinness measure which becomes constant in a Pareto distribution. See Diamond (1998) for further discussion.
30Except at the very top, where the distributional thinness measure is approximately constant and the per-person

effect is increasing with tax brackets.
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model-specific; with other inequality metrics,31 the net effect is a progressive increase of t
1−t across

the distribution. We note the flatness finding as it indicates that there can be significant equality

benefits from flat marginal tax increases if revenue is equally redistributed. This is particularly

clear in the case of very high flat marginal tax rates; any remaining income, much of which will

have gone through redistributive channels, will be divided relatively equally.

The externality thus introduces two new terms to the optimal tax formula. The first term

internalizes the externality, which impacts t
1−t proportionally to the individual’s weight in the

inequality metric (negative at the bottom, positive at the top). The second term symbolizes the

increased social willingness to pay for equality, and generally increases t
1−t in a flat or progressive

manner depending on model parameters. The effects on marginal tax rates t are similar to the

effects on t
1−t in both cases.

Both new terms always decrease after-tax income inequality. If we define progressivity as a lower

after-tax Gini coefficient (Piketty and Saez, 2007), the resulting optimal tax rates with a negative

inequality externality are unambiguously more progressive than the standard Diamond (1998) case.

Similarly, if we define progressivity as d
dn

(
t

1−t

)
, the new optimal tax rates are unambiguously more

progressive than in the standard case if we have a well-behaved wage distribution.32 Both definitions

show an intuitive but significant result. If inequality is considered a public bad, optimal income

tax rates are more progressive than those previously found in the literature. Additionally, optimal

marginal tax rates above the median always increase as compared to the standard case.

III.C Numerical Simulations

We use numerical calculations to find optimal tax rates in the presence of an inequality externality.33

The main focus of the numerical simulations will be on the effect of the inequality externality.

Method In the traditional optimal tax literature, tax rates are largely determined by three factors;

the social welfare function, labor elasticities, and the shape of the wage-earning ability distribution

(see Mankiw et al. (2009)). The former two will be kept constant in the main analysis. We

use a Rawlsian welfare function, which implies that the objective function of the government is to

optimize the welfare of the worst-off member of society.34 The Rawlsian assumption is examined for

robustness in Appendix C; the results there are consistent with our main findings. We also assume

that the elasticity of labor supply is constant at Ec = 0.3 for all income levels, an empirically

31Less focused on middle-class inequalities than the Gini, see Appendix C.II.
32By well-behaved we mean that the distributional thinness measure Π(n) does not decrease enough over n to

counteract the other increasing forces over n. This is largely true in our simulations, but not always (e.g. towards the

end of a lognormal distribution, when Π(n)→ 0). The formal definition is d
dn

(Π(n)) ≥ − f(n)
F (n)

[
(Π(n)) + 2Ec

1+Ec

]
. The

inequality is trivially true if the distributional thinness measure is constant, as towards the top of the distribution.
33See the literature reviewed in Tuomala et al. (1990), and the discussion in Kanbur et al. (1994); Diamond (1998);

Saez (2001); and Kanbur and Tuomala (2013).
34Although commonly referred to as a Rawlsian welfare function this is, in fact, a maxmin welfare function. See

Rawls (1971) for more.
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reasonable mid-range value. Finally, we examine several possibilities for the shape of the wage-

earning ability distribution F (n). Changing this distribution changes the standard no-externality

case (η = 0) and affects the impact of introducing the inequality externality.

Our main specification in Figure 1 uses empirical survey data for the 2018 U.S. wage distribution

gathered from the Annual Social and Economic Supplement of the Current Population Survey.35

Because survey data is incomplete towards the top, we assume that the wage distribution approx-

imates a Pareto distribution for the top 5% with the Pareto parameter a = 2.0. This implies a top

distributional thinness measure Π(n) of 0.5, as in Saez (2001), and is consistent with the values of

Π(n) we find in the empirical wage distribution close to the top 5%.

In addition to Figure 1, we also present two standard theoretical wage distributions in Figure 2.

The first is a lognormal distribution with µ = 2.757 and σ = 0.5611, using the values from Mankiw

et al. (2009) based on the 2007 U.S. wage distribution. The second is a Pareto distribution with

a = 2.0, which becomes identical to the empirical case at the top of the distribution.

We assume the following individual utility function throughout, with quasi-linearity36 and a

linear negative inequality externality of magnitude η:

U(x, h, θ̄) = x− h

(
1+ 1

Ec

)
(

1 + 1
Ec

) − ηθ̄ (16)

This specification keeps disutility from inequality proportional to utility from consumption regard-

less of unit choice.37 The full optimal tax rates thus specified are,

t

1− t
= η(2F (n)− 1) + ΠF (n)

(
1

Ec
+ 1

)
(1 + ηF (n)) (17)

There are no robust estimates of η, the magnitude of the inequality externality, and none are

likely to be forthcoming. We use a range of realistic values of η to illustrate the potential tax

policy consequences given various inequality externalities. To find such a range of η we present an

inequality aversion estimate, as well as an equivalent income hypothetical to illustrate what various

levels of η imply. The inequality-aversion estimate comes from data on macroeconomic inequality

aversion in Carlsson et al. (2005), which presents a survey designed to find inequality aversion

estimates in Swedish university students.38 The survey, which asks respondents to decide what

income-inequality trade-off their hypothetical grandchildren would prefer, allows us to find individ-

35Microdata were collected with IPUMS (Flood et al., 2018). Total wage income was divided by the average hours
worked in a year to find the hourly wage distribution for individuals aged between 21 and 66 years. Individuals with
no or negative wage income were excluded.

36The quasi-linearity implies a constant elasticity of labor supply. All results are identical with a logarithmic
transformation of the utility function.

37The optimal tax rates are thus scale independent. This follows from our use of the absolute Gini as the inequality
measure θ̄.

38Using inequality aversion instead of a direct externality estimate means that we are using for preferences to proxy
for effects – see the discussion in Section II. There is selection bias in the survey respondents and, because the only
degree of freedom being used to estimate the extent of inequality aversion, it is not possible to know which utility
function better matches the respondents’ perceived utility functions.
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η = −0.5 η = 0.0 η = 0.5 η = 1.0 η = 2.0 η = 3.0

U.S. Income 0.94 1.00 1.06 1.13 1.25 1.38

Table 2: Which multiple of their current income µ would an average-income agent need to move from
Denmark-like to U.S.-like inequality? Above are these equivalent incomes for various levels of the inequality
externality η from the utility function in Equation 16.

ual inequality aversion determined to an interval. We use these data to estimate a distribution of

η for the utility function in Equation 16.

The median value in the survey is approximately η = 1.00, and a majority of respondents have

0.26 < η < 2.18. A negative η – indicating a preference for inequality, or that inequality is a

positive externality – is only observed in 7% of respondents.39

An alternative way of understanding η is through equivalent incomes. Answering the following

question pins down η: What multiple of their current income should an average agent require to

move from Denmark-like to United States-like inequality?

Answering the question creates equivalent incomes for differing inequality levels. These equiva-

lent incomes for Denmark and the United States, and their corresponding η, are shown in Table 2.40

As an example, if we have an inequality externality of η = 1.0, the average individual in a society

with Denmark’s inequality level would require 13% more income to be indifferent if inequality in-

creased to the U.S. level. If η = 0, the agent is indifferent without any change to their income. The

change in income compensates for inherent dislike of inequality as well as any potential inequality

effects, i.e. any macroeconomic or societal changes that are caused by the change in inequality.

Based on these two techniques we use the range 0 ≤ η ≤ 2.0 for the inequality externality in

the majority of the numerical simulations. Figure 1b), which illustrates a small positive inequality

externality, is an exception.41

We check that the individual’s second-order conditions hold in every simulation using two

different methods; first we ensure that earnings increases over ability (Lollivier and Rochet (1983)),

and second we numerically ensure that the incentive compatibility constraint is satisfied for every

agent. We also perform numerical small-perturbation checks to ensure local optimality of the

solution.42

39The frequency distribution is the following (cumulative frequency in parenthesis): −∞ < η ≤ −0.89 = 0.03 (0.03),
−0.89 < η ≤ 0.00 = 0.04 (0.07), 0.00 < η ≤ 0.26 = 0.11 (0.18), 0.26 < η ≤ 0.51 = 0.11 (0.29), 0.51 < η ≤
1.11 = 0.23 (0.52), 1.11 < η ≤ 1.56 = 0.21 (0.73), 1.56 < η ≤ 2.18 = 0.11 (0.84), 2.18 < η ≤ 2.53 = 0.07 (0.90),
2.53 < η ≤ 3.00 = 0.04 (0.94), 3.00 < η = 0.06 (1.00). Due to the design of the experiment, any one individual’s
inequality aversion is only pinned down to a range.

40Assuming the same leisure, that the mean income difference between the two countries is negligible, and that
relative position is irrelevant. According to the 2017 World Economic Outlook database GDP per capita is $61,803
in Denmark, and $59,707 in the United States. Calculations are based on Gini coefficients of 0.410 for the United
States and 0.285 for Denmark.

41There is one other minor exception. In Figure 2a) second-order conditions fail for η = 2.0, which is not plotted.
42The small perturbations are individual increases and decreases of one per cent from the optimum at each wage-

earning level in the skill distribution (or, equivalently, at each income level). For each individual perturbation we
re-compute all labor supply choices, all consumption bundles, and all tax revenues before a check is performed to
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Figure 1: Optimal marginal tax rates for various inequality externality magnitudes η, where inequality is (a)

a negative externality (social bad), (b) a positive externality (social good). The social planner is Rawlsian. The

productivity distribution is the 2018 U.S. hourly wage distribution. The wage distribution is calculated from the

2018 Annual Social and Economic Supplement of the Current Population Survey. Inequality aversion estimates

indicate η = 1.0. The solid line, η = 0, is the standard case of no inequality externality in both cases. Further

explanation of η is in Table 2. The elasticity of labor Ec is 0.3.
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Results Our main specification is presented in Figure 1. The introduction of even a small inequality

externality substantially changes the optimal tax structure. The effect is larger towards the top of

the income distribution.

The top marginal tax rate increases from 68% to 89% when assuming a moderately large

negative inequality externality, η = 2.0 (see Table 2). With a small positive inequality externality

(η = −0.5), the optimal top marginal tax rate is only 37%.

The effect of the externality is higher near the top of the income distribution. At the bottom of

the distribution all cases converge to one with a very high marginal tax rate due to the large positive

revenue effects of increasing bottom marginal tax rates. This is due to the Rawlsian social welfare

function.43 However, as we show in Appendix C, the effects of the externality are concentrated at

the top even when using other social welfare functions.

We present two theoretical skill distributions in Figure 2. These are based on skill distributions

modeled as (a) a Pareto distribution with a = 2, (b) a lognormal distribution with σ = 0.39 and

µlog = −1.

The Pareto case in Figure 2a) illustrates the effect of equality considerations at the bottom.

It is socially beneficial for low-income individuals to increase their incomes – so that inequality is

reduced – which leads to a small income subsidy at the bottom compared to the no-externality

case. The goal of this tax subsidy is to make individuals internalize that their increased labour

supply leads to positive societal outcomes. This effect is present in all the simulations, but is too

small to be detected when using other skill distributions. The effect leads to negative income tax

rates at the bottom under certain specifications.

The lognormal case further illustrates the localized effects at the top of the distribution. The

standard top marginal tax rate, in the lognormal case, is 0%. With an inequality externality of

η = 2.0 that increases to 67%. This illustrates the Pigouvian correction at the top, and is salient

given the local “zero tax at the top”-result of standard models. This local result is not visible in

the graph, but is borne out out in the simulations. At the 99th percentile the marginal tax rate

increases from 39% to 79%.

Clearly the exact optimal tax structure depends on the model specification, so the numerical

simulations should be interpreted with caution.

III.D Equality concerns: Top tax rates

Equality concerns – the consequence of the inequality externality – come in addition to the revenue

concerns usually discussed in the OIT literature. Their policy importance differs based on income

bracket. In particular, equality concerns have a large effect on the optimal top tax rate.

Equality concerns and revenue considerations differ in their impact across tax brackets. Revenue

ensure that the total social welfare decreases from the optimal solution. The small perturbation check is only possible
on the theoretical skill distributions due to the low granularity of the empirical data.

43Increasing the marginal tax rate on a tax bracket increases the tax burden for all agents above that bracket; as
we assume no income effects, increasing the tax rate near the bottom mechanically increases tax revenue from nearly
all agents without a welfare loss at the bottom, which is beneficial in the Rawlsian social welfare function.
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Figure 2: Optimal marginal tax rates for various negative inequality externality magnitudes η. The social planner

is Rawlsian and the productivity distribution is (a) a Pareto distribution with a = 2, (b) a lognormal distribution with

σ = 0.39 and µlog = −1. Inequality aversion estimates indicate η = 1.0. The solid line, η = 0, is the standard case of

no inequality externality. See Table 2 for further explanation of the inequality externality magnitudes; η = 2.0 implies

that a representative agent with mean income in a society with Denmark-like income inequality would be indifferent

to increasing her income by 25% at the same time as income inequality increased to the United States’ current income

inequality level. The η = 2.0 case is excluded from the Pareto simulation because second-order conditions fail at the

bottom. The elasticity of labor Ec is 0.3.

considerations, which in this context implies the direct individual effects from the redistribution

of income, have few distributional biases. In a Rawlsian set-up, for instance, one tax dollar raised

remains one tax dollar raised, regardless of which tax-payer pays it. In other social welfare functions

the marginal welfare of income is usually small and unchanging in the top half of the distribution.

Equality concerns are naturally different: where the income is taken from is of key importance.

The policy effects of equality concerns generally increase as one approaches the top of the

distribution. In our analytical specification, the tax consequence of internalizing the externality

(proportional to 2F (n)− 1) reaches a maximum at the top. The tax consequence of the increased

taste for equality (proportional to the distributional thinness measure Π(n) multiplied by F (n))

also reaches a maximum at the top if the distributional measure is stable.44 These observations

imply that top taxation is particularly affected by the externality, which is consistent with our

numerical findings.

To illustrate the point, consider the consequences of higher taxation towards the top of the

income distribution. The revenue benefits as are almost constant; one dollar of revenue remains

one dollar of revenue regardless of who pays for it, and the main question becomes one of revenue-

maximization.45 However, equality benefits per dollar increase over the distribution. The agents

targeted are increasingly only high-income agents, who have an increasingly large impact on in-

equality metrics.

In our numerical specifications, equality considerations are proportionally more important at the

top than at the middle (where equality considerations are smaller) or at the bottom (where revenue

considerations are large and equality considerations are small). This is despite using the Gini

44A relatively mild condition towards the top, which holds in empirical data.
45Assuming no large changes in social weights.
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coefficient as the inequality metric. The Gini is often considered as over-weighting middle-income

inequalities, which dampens our effects at the top without a large impact elsewhere (discussed in

Appendix C.II). When we use other inequality metrics, such as those in the S-Gini family or a

family approximating top income shares, the effects of the externality become even more localized

at the top.

Some of the variation in international tax brackets, particularly at the top, could be due to

policy setters’ differing considerations of the inequality externality. Two Rawlsian governments

might agree on the elasticity of labor and revenue-maximizing tax rates and still disagree on optimal

tax rates – if they disagree on how inequality changes society. In keeping with the logic of inequality

effects, this can be true even in the absence of jealousy and envy. Our numerical simulations in

Section III.C strengthen this point. To illustrate this we examine top tax rates further.

1 Large variation in top rates: A maximum wage, or the Rawlsian Conservative? OIT models are

generally considered more accurate towards the top of the distribution. Top marginal income tax

rates often converge to around 60%, even in the Rawlsian case. Although these numbers depend

heavily on parameter specifications, heterodox assumptions are required for optimal rates below

50% or above 80%.46

As we show in Tables 3 and 4, varying the value of the inequality-sensitivity parameter η has a

large effect on the top optimal income tax rates. This is particularly true with a positive inequality

externality (when inequality is a social good). These changes are generally larger than the effects

from changing Ec and ΠF (n). By changing η within reasonable bounds, the same Rawlsian social

planner can find optimal top tax rates from near-zero to near-one. In other words, almost any top

tax rate can be optimal depending on the magnitude of the inequality externality.

We use two real-world examples to illustrate the power of such a finding.

First, the idea of extremely high top tax rates (a “maximum wage”). If one believes in a

large negative inequality externality, here represented by η = 3.0, the negative effect of top income

earners on the rest of society is sufficient to argue for top tax rates above 90%. These are similar

to tax rates from the post-war period in the United Kingdom, Germany, and the United States.

The disincentive for high earners at this stage begins to approach a maximum wage.

Second, the idea of a Rawlsian government with low tax rates on the highest income-earners. If

one believes in even a small positive inequality externality, here represented by η = −0.5, marginal

rates at the top quickly fall to below 50%, and even approaching zero. We call this the Rawlsian

conservative; the argument that a low top tax rate will lead to the highest possible utility for the

worst-off agent.

Both of these intuitive arguments are sometimes proposed in political discourse. In standard

OIT literature, however, they are unfounded. One strength of our model is that such arguments

can be logically substantiated, and disagreements can be traced back to the variable η. Individual

opinions on η could be related to (or even determinants of) political leanings and policy preferences.

46Piketty et al. (2014) finds revenue-maximizing rates varying from 57% to 83% with differing elasticity composi-
tions, for instance.
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Distributional thinness measure Π(n)

0.25 0.27 0.29 0.31 0.33 0.36 0.40 0.44 0.50 0.57 0.67 0.80

-0.50 4 7 11 14 18 22 27 32 37 42 49 55
-0.25 36 38 40 43 45 48 51 54 58 62 66 70
0.00 52 54 55 57 59 61 63 66 68 71 74 78
0.25 62 63 64 66 67 69 71 73 75 77 79 82

Sensitivity 0.50 68 69 70 71 73 74 76 77 79 81 83 85
to 0.75 73 73 74 76 77 78 79 80 82 84 85 87

inequality 1.00 76 77 78 79 80 81 82 83 84 86 87 89
η 1.25 79 79 80 81 82 83 84 85 86 87 89 90

1.50 81 81 82 83 84 84 85 86 87 88 90 91
1.75 83 83 84 84 85 86 87 88 89 90 91 92
2.00 84 85 85 86 86 87 88 89 89 90 91 93
2.25 85 86 86 87 87 88 89 89 90 91 92 93
2.50 86 87 87 88 88 89 90 90 91 92 93 94
2.75 87 88 88 89 89 90 90 91 92 92 93 94
3.00 88 88 89 89 90 90 91 91 92 93 94 94

Table 3: Top marginal tax rates from Equation 17 with varying values of an inequality externality and the dis-
tributional thinness measure Π(n) = 1−F (n)

f(n)n
(inverse Hazard ratio divided by n). Utility function in all cases is

as in Equation 16. The social planner is Rawlsian. The elasticity of labor Ec is 0.3. The distributional thinness
measure Π(n) is approximately 0.5 at the top in empirical data (and in the remainder of the paper). The standard
no-externality case is in bold.

Elasticity of labor EC

1.00 0.90 0.80 0.70 0.60 0.50 0.40 0.30 0.20 0.10

-0.50 0 3 6 10 14 20 27 37 50 69
-0.25 33 35 37 40 43 47 52 58 67 79
0.00 50 51 53 55 57 60 64 68 75 85
0.25 60 61 62 64 66 68 71 75 80 88

Sensitivity 0.50 67 68 69 70 71 73 76 79 83 90
to 0.75 71 72 73 74 76 77 79 82 86 91

inequality 1.00 75 76 76 77 79 80 82 84 88 92
η 1.25 78 78 79 80 81 82 84 86 89 93

1.50 80 81 81 82 83 84 85 87 90 94
1.75 82 82 83 84 84 85 87 89 91 94
2.00 83 84 84 85 86 87 88 89 92 95
2.25 85 85 86 86 87 88 89 90 92 95
2.50 86 86 87 87 88 89 90 91 93 96
2.75 87 87 87 88 89 89 90 92 93 96
3.00 88 88 88 89 89 90 91 92 94 96

Table 4: Top marginal tax rates from Equation 17 with varying values of an inequality externality and elasticity of
labor EC . Utility function in all cases is as in Equation 16. The social planner is Rawlsian. The distributional thinness
measure Π(n) is 0.5. The elasticity of labor Ec is 0.3 in the remainder of the paper. The standard no-externality
case is in bold.
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2 The Laffer Curve The central idea of the Laffer curve is simple and true; above a certain tax

threshold revenue drops with increased taxation. However, the Laffer curve is often also described

as an upper bound on sensible taxation. Laffer (2004) describes this as the “prohibitive range” of

taxation, and Manning et al., 2015 argue that “one would not want a rate higher than the Laffer

rate”.

In the presence of an inequality externality the above statements could be either misleading or

false. The externality negligibly changes agent behavior when there is a large number of agents, so

the revenue maximizing rate does not change. However, the welfare maximizing rate can change,

and is in fact often above the Laffer rate given the public benefit of distributional changes.

As an example, consider a society with ten agents, one vastly more wealthy than the other nine.

Given the desirability of equality, the welfare-maximizing top marginal rate can be higher than the

revenue-maximizing rate, which is zero at the top from standard results. The Rawlsian numerical

simulations in Section III.C provides another example.

The optimal tax rate can be higher than the revenue maximizing rate both at the top (given

a negative externality), and at the bottom (given a positive externality). Specifically, the optimal

tax rate is higher than the revenue maximizing rate if,

γ

[
κ(n) +

ζux(n)

f(n)n

ˆ ∞
n

[
κ(p)

ux(p)

]
f(p)dp

]
>
ζux(n)

f(n)n

ˆ ∞
n

[
W ′(U(p))

]
f(p)dp, (18)

that is, if the equality effects of taxation are larger than the welfare effects. If γ = 0 the inequality

externality does not exist and the statement never holds unless social weights are negative, the

standard result. As κ(n) goes from negative to positive with higher incomes, and γ changes sign

depending on the direction of the externality, it can hold either at the bottom (with a positive

externality, γ < 0) or at the top (with a negative externality, γ > 0).

In the Rawlsian case with the utility function from Equation 16, the right-hand side of Equation

18 is zero and the inequality simplifies to:

1− F (n)

f(n)n

(
1

Ec
+ 1

)
F (n) > 1− 2F (n) (19)

Which is independent of η and mechanically true for any point above the median.47

The Mirrlees literature occasionally uses the revenue-maximizing rate as a necessary upper

bound for sensible tax rates. As an example, Piketty et al. (2014) states that they “focused on

the revenue maximizing top tax rate, which provides an upper bound on top tax rates”. Such

statements may need revisiting in models with societal effects of inequality.

47This is intuitive; the Rawlsian rate is the revenue-maximizing rate, and the incentive for equality increases tax
rates at least above the median agent.
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IV Conclusion

Standard models of tax design implicitly assume that inequality has no societal effects. Remedying

this issue requires an externality term in the individual utility function rather than an adjustment

to the social welfare function. Introducing such an externality component has important modeling

implications. Most importantly, equality itself becomes a policy goal. To illustrate this point we

have used the nonlinear optimal income taxation model, wherein the introduction of an inequality

externality leads to extensive and analytically interpretable changes. We present three new insights

to the optimal income taxation literature, all of which are relevant for real-world tax design.

First: Optimal tax rates depend on the magnitude of the inequality externality, particularly at

the top of the distribution. Top tax rates are largely determined by the magnitude of the inequal-

ity externality. We thus find theoretical support for many common policy arguments previously

unsupported by economic theory; both very high top marginal tax rates (above 90%) when inequal-

ity is a significant social bad, and very low optimal top tax rates (<30%) when inequality is an

even marginal social good. We argue that this finding implies that the inequality externality is an

important factor for public policy, and a potential source of political disagreement.

Second: The optimal tax structure is unambiguously more progressive given the introduction

of a negative inequality externality (and vice versa). This increased progressivity is a general

consequence of the inequality externality and holds across specifications. It comes from two sources:

(i) the internalization of the individual externality on consumption, which is positive for low earners

and negative for top earners, and (ii) society’s increased willingness to pay for redistribution, which

increases tax progressivity even if the agents make the right work decision. These findings are equal

but opposite for a positive externality.

Third: Theoretical results change substantially when introducing an inequality externality.

Optimal rates above the revenue-maximizing Laffer rate are observed, particularly at the top. This

is driven by negative social welfare from top incomes, which can be justified in the context of

distorting inequalities. Some features of the original Mirrlees (1971) model no longer hold after

introducing the inequality externality: optimal marginal tax rates at the top and bottom of the

distribution are no longer zero, and the optimal rate is no longer necessarily between zero and one.

Individuals, by ignoring their effect on inequality, make a socially suboptimal work decision.

Finally, we make no claims in the broader debate on inequality’s impact on society. However,

given that policy makers believe that inequality itself is concerning, the analysis presented here

recommends more progressive taxes than those previously suggested by Saez (2001), Piketty et al.

(2014), and others.
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Appendix

A Varying welfare weights

Another approach to introducing a dislike of inequality, common in the optimal income taxation

literature, is varying the social welfare weights. The weights vary with utility such that W ′(U(n))

is non-constant. The intuitive implication is that the welfare of the wealthy is weighted less. It is

often presented as social inequality aversion, as it implies that the social planner values equality in

itself.

There are three significant distinctions between this approach and the individual inequality

externality we use in this paper.

First: Using social weights, the high income of one agent has no negative implications on others.

In other words, the specification implies that there are no social externalities from agents’ high

income. A reduction of inequality is not beneficial per se; it is only beneficial if income is actually

redistributed. This changes the implications of the exercise dramatically, from a pure self-selection

problem (the standard problem) to an externality and self-selection problem (our problem).

Second: Using only social weights and absent other distortions, there is no difference between

the optimality of the private and social labor supply choice. Utility is discounted, not income.

Agents make the socially correct work decision.

Third: The social weights model imply that the social planner values utility unequally. Large

parts of economic theory is based on the idea of a Utilitarian or Rawlsian social planner; moving to

an inequality externality allows us to return to these assumptions while still allowing for inherent

effects of inequality.

As we describe in the main section, there are three distinct ways to model the consequences of

inequality. The cumulative effect of diminishing marginal utility, generalized social weights, and an

inequality externality. These are distinct, occur through different mechanisms, and have different

policy implications.

We now present a simple example to illustrate how an inequality externality can add nuance

that cannot be found when only using social weights and the diminishing marginal utility of income.

Imagine a world where one agent has seized the vast majority of income, and uses this inequality

of income to enjoy disproportionate (and socially damaging) political power. All other agents are

equally poor. Now, imagine reducing the income of the oppressive ruler slightly, all else equal. We

evaluate this change in the presence of only (i) risk aversion (diminishing marginal utility), (ii) a

weighted social welfare function with non-negative weights, and (iii) an inequality externality.48

(i) Social welfare is unambiguously reduced, as the top individual’s income decreases.

(ii) Social welfare is either reduced or kept constant – the top individual’s income decreases,

but they might have a zero social weight.

48The ’standard’ case here is no risk aversion, a utilitarian welfare function, and no externality. For example, the
first case will consider reducing the income of the top earner in a model with risk aversion, a utilitarian social welfare
function and no externality.
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(iii) The effect on social welfare is ambiguous. On one hand, the income of the top individual

is reduced, reducing their utility and thus social welfare (if their weight is non-zero).

On the other, inequality is reduced, increasing every other agent’s utility. The total

effect on social welfare depends on the size of the inequality externality. In extreme

cases, such as in this example, overall social welfare might increase, see Section II.C.

More generally, diminishing marginal utility of income and social welfare weights present no intrinsic

externality issues. As such, concentrated income gains lead to unambiguously non-negative welfare

changes in standard models. Considering the current academic and social focus on inequality, this

could be a troubling feature.

We also present a proof below to show that appropriate social weights cannot supplant an

inequality externality.

A.I. Proof: The inequality externality cannot be approximated by social weights

The social planner aims to maximize:

W =

ˆ
i
giU(xi, hi, θ(x))di

Assume that gi can have variation (social weights), and that ∂U
∂θ 6= 0 and ∂θ(x)

∂xi
6= 0 (an inequality

externality exists). xi is income, hi is hours worked, and θ(x) is inequality as a function of all

incomes x.

It follows from the social planner’s first-order conditions for xi and hi that for all gi 6= 0:

∂U(xi, hi, θ(x))

∂hi
=
∂U(xi, hi, θ(x))

∂xi
+

1

gi

ˆ

j

gj
∂U(xj , hj , θ(x))

∂θ(x)

∂θ(x)

∂xi
dj (20)

We proceed with a proof by contradiction. Say we want to approximate the effect of the

inequality externality with new social weights ĝi without explicitly including θ in the utility func-

tion, otherwise keeping the utility function the same. Denote this new utility function Û . If so,
∂Û(xj ,hj)
∂θ(x) = 0 and the second term on the right-hand side of Equation 20 is zero. The solution to

the social planner’s problem would thus involve ∂Û(xi,hi)
∂xi

= ∂Û(xi,hi)
∂hi

∀ ĝi 6= 0, which is equivalent to
∂U(xi,hi,θ(x))

∂xi
= ∂U(xi,hi,θ(x))

∂hi
∀ ĝi 6= 0. However, in the correct solution we are trying to approximate,

∂U(xi,hi,θ(x))
∂xi

6= ∂U(xi,hi,θ(x))
∂hi

∀ gi 6= 0. This implies that gi 6= 0→ ĝi = 0, which cannot be the case.

Thus there is a contradiction.

This follows from the externality creating a difference between the optimal individual and social

work decisions, which cannot be introduced through discounting utility with social weights.

An extension shows that the externality cannot be approximated by the individual parameters

in the utility function. If xj is changed, Equation 20 implies that it will impact the FOC for i.

In the modified solution with Û , it has no effect. To correctly specify Û(xi, hi), one would need

xj or hj . This would amount to including a distributional parameter θ(x) in the individual utility

function, again a contradiction.
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B Analytical Solution

First, we re-write the incentive compatibility constraint. We note that consumption x, that is after-

tax income, is a function of wage times hours worked: x = c(nh). The individual maximization

implies,
dU

dh
= 0 = u′c′n− V ′, (21)

and from the IC constraint we have (using either the Mirrlees (1971) trick or the envelope condition):

dU

dn
= u′c′h (22)

Taken together these two imply :

dU

dn
=
V ′h

n
=: g (n) (23)

We can write T = nh−x, where x is after-tax consumption.49 From this and the IC constraint,

we observe that the tax schedule implicitly defines both work hours and total individual utility.

Instead of setting the tax schedule T , then, we can say that the social planner chooses work hour

schedules h(n), utility schedules U(n), and the inequality level θ̄.

The Lagrangian of the full problem classified in Equations 5-3 is,

L =

ˆ n

n
W (U(n))f(n)dn+ λ(

ˆ n

n
[nh(n)− x] f(n)dn)

+

ˆ n

n
α(n)

[
dU

dn
− g(n)

]
dn+ γ

[
θ̄ − IGini

] (24)

We note that the incentive compatibility constraint can be simplified using integration by parts,

and we assume n goes from zero to infinity without loss of generality. After taking these factors

into account and combining the rest of the integrals, we have:

L =

ˆ ∞
0

[W (U(n)) + λ(nh(n)− x)] f(n)− α(n)g(n)− α′(n)U(n)dn

+α(∞)U(∞)− α(0)U(0) + γ
[
θ̄ − IGini

] (25)

We introduce the Gini coefficient in the form,

IGini =

ˆ ∞
0

[2F (n)− 1]xf(n)dn =

ˆ ∞
0

κ(n)xf(n)dn (26)

Where f(n) and F (n) are the PDF and CDF of n, respectively, and κ(n) = 2F (n) − 1 is the

weight of the agent in the absolute Gini.

49The model is a one-period model and does not contain savings.
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The Lagrangian becomes:

L =

ˆ ∞
0

[
(W (U(n)) + λ [nh(n)− x]− γκ(n)x) f(n)− α(n)g(n)

−α′(n)U(n)

]
dn+ α(∞)U(∞)− α(0)U(0) + γθ̄

(27)

From this we can find the first-order conditions with respect to h(n), U(n), and θ̄, as these

variables together will implicitly set the tax schedule.50 Before we begin, note that we can rewrite

x = y(h, U, θ̄) = u−1(U + V (h) + Γ(θ̄)), and find expressions for the derivatives yh, yU , and yθ̄.
51

The first order conditions are the following:

U : 0 =
[
W ′(U(n))− λyU

]
f(n)− α′(n)− γκ(n)f(n)yU (28)

h : 0 = λ(n− yh)f(n)− α(n)
Vhhh+ Vh

n
− γκ(n)f(n)yh (29)

θ̄ : 0 = γ −
ˆ ∞

0
γκ(n)f(n)yθ̄dn−

ˆ ∞
0

λyθ̄f(n)dn (30)

In the FOC for h we have used that g = Vhh
n from Equation (23), and that dg

dh = Vhhh+Vh
n .

Equation 30 implies,

γ

λ
=

´∞
0

Γθ̄
ux
f(n)dn

1−
´∞

0
Γθ̄
ux
κ(n)f(n)dn

(31)

Here γ
λ is the shadow price of the inequality constraint expressed in units of public funds, and

Γθ̄ and ux are derivatives. If Γ(θ̄) = 0, as in the standard case when the inequality externality does

not exist, then γ = 0. A negative inequality externality implies a positive Γθ̄, and thus a positive γ
λ .

To rephrase, this is the unsurprising result that equality itself has a cost in a world with a negative

inequality externality.

Now we move to finding an expression for α(n), the shadow price of the incentive compatibility

constraint. We integrate the first order condition for U , Equation 28:52

α(n) =

ˆ ∞
n

[
λ+ γκ(p)

ux(p)
−W ′(U(p))

]
f(p)dp (32)

50We could use the derivative of x(n) instead, but the methods are mathematically equivalent and this procedure
is somewhat more straightforward.

51Using the rules for derivatives of inverse functions, these expressions are yh = Vh
ux

, yθ̄ = Γθ
ux

, and yU = 1
ux

.
52From the transversality conditions dL

dU(0)
= α(∞) = 0. We use the new symbol p to denote the productivity n

inside the integral.
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And substitute this into Equation (29):

0 = λ(n− yh)f(n)− γκ(n)f(n)yh −
Vhhh+ Vh

n

ˆ ∞
n

[
λ+ γκ(p)

ux(p)
−W ′(U(p))

]
f(p)dp (33)

(n− yh)

yh
=
γ

λ
κ(n) +

ux(n)(Vhhh+ Vh)

λf(n)nVh

ˆ ∞
n

[
λ+ γκ(p)

ux(p)
−W ′(U(p))

]
f(p)dp (34)

We have that n−yh
yh

=
nux(n)

Vh
−1 = 1

1−t−1 = t
1−t , so we quickly have equation (11), an expression

for optimal marginal tax rates.

B.I. Equivalence of income rankings

In using the modified Gini in Equation 9, we have assumed that the weight of the agent in the

ability ranking is the same as the ranking of the agent in the post-tax income ranking. We asserted

that this is equivalent to the second-order condition holding, or that z′(n) > 0 where z(n) is pretax

income (Lollivier and Rochet (1983)). This is not necessarily obvious. Recall that we have a

monotonically increasing n: if we have that x′(n) > 0, then, we also have the desired equivalence in

ability and post-tax rankings. The more standard assumption in the literature is the SOC z′(n) > 0.

Here we show that x′(n) > 0 is equivalent to z′(n) > 0.

We set up the problem in a new fashion. We assume quasi-linearity for simplicity. First we

define Υ(n) = x(n)− V ( z(n)
n ), and note that Υ(n) ≥ Υ(n̂)∀n, n̂ is equivalent to the IC constraint.

The problem thus defined is

maxV,y

ˆ [
Υ(n)− Γ(θ̄)

]
dG(n)

s.t.

ˆ [
Υ(n) + V (

z(n)

n
)− z(n)

]
dF (n) ≤ 0,

Υ′(n) =
z(n)

n2
V ′(

z(n)

n
),

θ̄ = IGini,

where the second constraint is the individual’s FOC. Then we note that:

x′(n) = Υ′(n) +

(
nz′(n)− z(n)

n2

)
V ′ =

(
z(n) + nz′(n)− z(n)

n2

)
V ′ =

z′(n)

n
V ′

And we have the sought-after equivalence; n and V ′( z(n)
n ) are positive, so z′(n) > 0 implies

x′(n) > 0.

Finally, a word of caution. An observant reader will have noticed that t
1−t can fall below

−1 at the bottom of the distribution given a sufficiently large negative externality if everyone
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works.53 This is in reality not a solution, as the second-order conditions are violated and the

assumption behind the ability-income rank equivalence fails. This example illustrates why our

analytical specifications must be taken with caution; in certain settings, and particularly with large

externalities, additional constraints should be added. A similar edge case can occur at the top with

a large positive externality.

C Additional notes for Section III

C.I. Non-Rawlsian social welfare functions

Throughout the main text, we assumed a Rawlsian social welfare function. In Figure 3 we present

figures for the social welfare function W = βe−U/β with the same utility specification (Equation

16). All other parameters are identical. β indicates the scaling of the social weights. We set β = 10.

When β → 0, we approach the Rawlsian case.

10 20 30 40 50 60 70 80 90 100
Income percentile

30

40

50

60

70

80

90

100

M
ar

gi
na

l t
ax

 ra
te

 (%
)

=0
=0.5
=1.0
=2.0

0 20 40 60 80 100
Income percentile

0

20

40

60

80

100

M
ar

gi
na

l t
ax

 ra
te

 (%
)

=0
=0.5
=1.0
=2.0

Figure 3: Optimal marginal tax rates for various negative inequality externality magnitudes η for the social
welfare function W = βe−U/β . We set β = 10. The productivity distribution is (a) the skill distribution
from Figure 1, and (b) the lognormal distribution from Figure 2a.

The main difference from the Rawlsian simulations is the lower tax rates at the lower ends of

the distribution. The positive revenue effects at the bottom are less potent when the social planner

cares about the entire distribution, which drives the changes. The tax subsidy at the bottom from

the inequality externality is visible in the lognormal case, and reduces the bottom tax rate from

53% to 29% from the no-externality case to when η = 2.0. The disproportionate effect at the top

is still present in both cases, as these simulations converge to the Rawlsian case at the top. As we

show in the following section, the externality effects are more concentrated towards the top when

using other inequality metrics.

53The numerical simulations always have an atom of non-working individuals at the bottom to prevent this.
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C.II. Varying inequality metrics

In the main text we used the absolute Gini coefficient for our measure of inequality. Here we explore

two different families of inequality metrics. The first shares similarities with top income shares,

whereas the second (the S-Gini) approximates the Gini with a larger focus on either end of the

distribution. The distributional weights implied by both families are plotted in Figure 4.54
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Figure 4: Consumption weights for inequality metrics used in the following section. For each individual, their

impact on the inequality metric is their proportional weight multiplied by their income. In both figures, the Gini is

plotted in solid blue. (a) A family of inequality metrics similar to top income shares, as in Equation 35. The top

10% income share is plotted for reference. (b) The S-Gini, which increases proportional weights at the ends of the

distribution, as in Equation 37.

1 Approximating top income shares The first family of inequality metrics has some of the properties

of top income shares. It is,

θ̄ =

ˆ ∞
0

[(q + 1)F (n)q − 1]x(n)dF (n), q ∈ N. (35)

When q = 1, this becomes the absolute Gini coefficient. In all cases, perfect equality implies θ̄ =

0 and perfect inequality implies θ̄ = µ (or θ̄ = 1 in the non-absolute family). For increasing q, this

indicates an increased focus on the very top of the distribution. The negative externality at the top

becomes increasingly concentrated at the very top with increasing q, while the positive externality

at the bottom becomes approximately constant for an increasing fraction of the population. In

effect, increasing q leads to a metric closer to top income shares, but without the discontinuities

that make the analytical problem intractable.

The resulting optimal tax rates with the utility function in 16 become,

t

1− t
= ηq

[
((q + 1)F (n)q − 1) + (1 +

1

Ec
)

1

f(n)n
[1− F (n)q]F (n)

]
+

torig
1− torig

. (36)

54The weights in Figure 4 are normalized such that the top weight is always 1.00. This normalization has no impact
on our results due to our re-calculation of η before simulations.
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Here ηq is the magnitude of the inequality externality, which is dependent on q when fitting to

empirical data. We ensure that values of ηq are comparable over simulations by re-calculating the

parameter from experimental data for each q.55

In Figure 5 we show the effect of increasing the inequality metric from q = 1 (the Gini) to values

increasingly focused on top incomes. To focus on the effects of changing the inequality metric we

keep the externality value constant at the upper bound of the median inequality aversion range from

Carlsson et al. (2005). The no-externality case is shown as a reference. The ability distribution is

the empirical wage distribution, and the SWF is (a) Rawlsian and (b) W = βe−U/β with β = 10.

Increasing q leads to the effects of the externality becoming more concentrated towards the

top of the distribution, where the effects also increase in magnitude. This is particularly notable

in the non-Rawlsian case, where the decreased effect of the externality at the bottom is clearly

noticeable. This strengthens the results discussed in the main text. Other externality values and

ability distributions (not shown here) lead to similar results.
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Figure 5: Optimal marginal tax rates for various negative inequality metrics
´∞

0
[(q + 1)F (n)q − 1]x(n)dF (n), q ∈

N. The social planner is (a) Rawlsian, and (b) W = βe−U/β with β = 10. The magnitude of the inequality externality

is held constant for all q at the upper bound of the median value from the empirical inequality aversion estimates

in Carlsson et al. (2005). The productivity distribution is the empirical wage distribution from the main text. See

Figure 4 for an explanation of the inequality metrics magnitudes. In particular, larger q indicates that top incomes

are increasingly weighted. The black dotted line is the standard case of no inequality externality. The elasticity of

labor Ec is 0.3.

To further illustrate this point, we show the effect of both standard revenue considerations and

the new equality considerations on t
1−t with varying inequality metrics in Figure 6. We present

this figure for several different underlying ability distributions. As the interplay between equality

and revenue considerations can lead to difficult-to-interpret values of t, this graph illustrates the

more intuitive impacts on t
1−t . All social planners are Rawlsian.56

55We estimated η with data from Carlsson et al. (2005) in the main text. To remain consistent, we have calculated
for each inequality metric q comparable ηq from the experimental values in Carlsson et al. (2005) for all following
simulations. This means that, while the value of ηq changes, the underlying estimation comes from the same data.
This is true for all metrics.

56Equality considerations would not change with any other SWF due to the homogeneous nature of the externality.
Revenue effects would decrease at the bottom and converge to the same at the top.

32



10 20 30 40 50 60 70 80 90 100
Income percentile

0.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

E
ff

ec
t o

n 
t/(

1-
t)

Revenue effects
Ineq. effects, Gini
Ineq. effects, q=3

Ineq. effects, q=6
Ineq. effects, q=15

10 20 30 40 50 60 70 80 90 100
Income percentile

0.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

E
ff

ec
t o

n 
t/(

1-
t)

Revenue effects
Ineq. effects, Gini
Ineq. effects, q=3

Ineq. effects, q=6
Ineq. effects, q=15

10 20 30 40 50 60 70 80 90 100
Income percentile

0.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

E
ff

ec
t o

n 
t/(

1-
t)

Revenue effects
Ineq. effects, Gini
Ineq. effects, q=3

Ineq. effects, q=6
Ineq. effects, q=15

Figure 6: Effects on t
1−t for various negative inequality metrics

´∞
0

[(q + 1)F (n)q − 1]x(n)dF (n), q ∈ N. The social

planner is Rawlsian. The magnitude of the inequality externality is held constant for all q at the upper bound of the

median value from the empirical inequality aversion estimates in Carlsson et al. (2005). The productivity distribution

is (a) the empirical wage distribution from the main text, (b) a log-normal distribution with σ = 0.39 and µlog = −1,

and (c) a Pareto distribution with a = 2. See Figure 4 for an explanation of the inequality metrics. In particular,

larger q indicates that top incomes are increasingly weighted. The elasticity of labor Ec is 0.3.

Several points are worth noting. First, as expected, increasing q leads to a more pronounced

effect at the top of the distribution in all cases. Second, below the top the effects of changing the

metric are small and generally dampen the effect of the externality. Third, equality considerations

are relatively constant over different skill distributions; the major factor changing resulting tax

rates over skill distributions are revenue considerations. Fourth, equality considerations are pro-

portionally more important than revenue considerations towards the top of the distribution in all

three cases. While by nature dependent on the ability distribution and social welfare function, this

last point seems likely to hold in many specifications.

2 The S-Gini The second family of inequality metrics we use is the S-Gini family, which increases

the weight of top- and bottom-incomes symmetrically.

θ̄ =

ˆ ∞
0

[F (n)p − (1− F (n))p]x(n)dF (n), p ≥ 2. (37)

When p = 2, this becomes the absolute Gini coefficient. This family also retains the beneficial

properties discussed above; perfect equality implies θ̄ = 0 and perfect inequality implies θ̄ = µ. For

increasing p, the top and bottom is increasingly weighted at the cost of middle incomes. Unlike the

previous family, these metrics will always increase if an individual above the median increases their

income, as well as decrease if an individual below the median increases their income. The resulting

optimal tax rates with the utility function in 16 become,

t

1− t
= ηp

[
(F (n)p − (1− F (n))p) + (1 +

1

Ec
)

1

f(n)n
ν

]
+

torig
1− torig

, (38)

where ν = 1
p+1

[
1− [F (n)p+1 + (1− F (n))p+1]

]
.

In Figure 7 we show the effect of changing p on t
1−t with the same methodology as in Figure

6. Increasing p again leads to larger effects towards the top of the distribution and relatively

small changes at the bottom. It is notable that the effects at the bottom remain small despite
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the increased magnitude of the positive externality on these individuals’ income. This is driven

by two factors. First, bottom incomes are smaller than those at the top by definition and thus

have a smaller effect on inequality metrics, even when both are weighted symmetrically. Second,

every individual is affected by marginal tax rate changes at the bottom, whereas marginal tax rate

changes at the top impact only those at the top. Thus both equality effects – the internalization

of the externality and the increased want for equality – move in the same direction at the top, but

work against each other near the bottom.

Three of the four points noted in Section 1 also hold for the S-Gini. The one exception is the

sign of the change in the bottom half when changing the metric, which is ambiguous due to the

counteracting equality effects.
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Figure 7: Effects on t
1−t for various S-Ginis. The social planner is Rawlsian. The magnitude of the inequality

externality is held constant for all p at the upper bound of the median value from the empirical inequality aversion

estimates in Carlsson et al. (2005). The productivity distribution is (a) the empirical wage distribution from the

main text, (b) a log-normal distribution with σ = 0.39 and µlog = −1, and (c) a Pareto distribution with a = 2. See

Figure 4 for an explanation of the inequality metrics. In particular, larger p indicates that top and bottom income

variation is weighted more than middle-income variation. The elasticity of labor Ec is 0.3.

Throughout the paper we use a family of absolute inequality metrics. This is done to keep

scale independence in the additive utility function. We also note, however, that the choice changes

the incentive structure of the problem slightly. Any change in equality, which must by necessity

come from a change in consumption, will be attenuated or amplified by a change in mean income

as well. This change in mean income is taken into account through the equality channel in our

specification, which it in theory should not be. We believe this to be an unavoidable constraint

when using an additive externality, and note that it could conceivably lead to unexpected outcomes.

A further exploration of other functional forms would be beneficial to understand how this changes

the problem.

C.III. A squared inequality externality function Γ(θ)

Our framework is sufficiently general for other functional forms of Γ(θ̄). Let us use Γ(θ̄) = η(θ̄ −
θopt)

2, such that:

U(x, h, θ̄) = x− h

(
1+ 1

Ec

)
(

1 + 1
Ec

) − η(θ̄ − θopt)2 (39)

34



The resulting optimal tax rates are:

t

1− t
= 2η(θ̄ − θopt)

[
κ(n) +

ζ

f(n)n

ˆ ∞
n

κ(p)f(p)dp

]
+

torig
1− torig

(40)

Comparing these tax rates to Equation 13, we see that the effect of the inequality externality is

attenuated by a factor of 2(θ̄− θopt). The policy effect of the inequality externality will be larger in

societies with high after-tax inequality. We find this intuitive; tax systems responding to inequality

will respond more when initial inequality is high.

Also note that this solution is endogenous, as θ̄ depends on the tax schedule. We need numerical

methods to solve for the optimal tax schedule. This is not a unique feature of this formulation, and

also occurs when the social weights are endogenous as in Appendix C.I.

We do not perform numerical simulations in this case, primarily because of the complicated

nature of estimating a suitable η when we have another unknown variable in θopt.
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