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Abstract

Standard optimal tax formulas treat the equity-efficiency tradeoff as independent of how
taxation reshapes social comparisons and the social incentives to provide effort. I show this
omits an importantmechanism: whenaspirations are socially determined, tax-induced changes
to the incomedistribution alter individuals’ referencepoints, generatingbehavioral responses
beyond the classic labor-leisure tradeoff. Embedding preferences with endogenous aspira-
tional thresholds into a Mirrlees model, I derive sufficient statistics formulas for optimal lin-
ear and nonlinear income taxes. These formulas require three new objects: (i) the aspiration
formation function, which specifieswhose incomes shape reference points; (ii) the (dis)utility
from higher aspirations; and (iii) the behavioral response of taxable income to changes in as-
pirations. The sign of this behavioral response across the income distribution determines
whether higher aspirations motivate (or frustrate) labor supply, which in turn calls for lower
(or higher) optimal tax rates. The aspiration formation function determines who contributes
to the aspiration externality, whether the corrective motive is uniform or concentrated at
the top of the income distribution, and the structure of a feedback-driven aspiration multi-
plier that amplifies or dampens the aggregate aspiration wedge. Using an online survey of US
respondents, I estimate this behavioral response across the income distribution. The hypo-
thetical choice scenarios yield an income-weighted average elasticity of 0.26, with aspirations
predominantly motivating effort across the income distribution. The information provision
experiment yields positive but imprecise estimates for the average-income reference point.
Consistent with this evidence, standard formulas can overstate optimal progressivity.
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1 Introduction

Howshould a government design income taxeswhen thedistributionof income it induces
shapes the social aspirations that drive individual effort? The classic Mirrlees framework
in optimal taxation studying the equity-efficiency tradeoff assumes that individuals’ pref-
erences over consumption and leisure are independent of the distribution of economic
outcomes around them. But empirical evidence suggests otherwise. People evaluate their
economic position relative to peers, and these social comparisons shape both well-being
and behavior. When aspirations are socially determined, the level and shape of the tax
schedule does more than distort the labor-leisure tradeoff. It shifts the reference points
against which individuals judge their own outcomes, creating a new channel through
which equity impacts efficiency.

This paper incorporates endogenous, socially-determined aspirations (Genicot and Ray,
2017) into optimal income tax design. I allow individual preferences to be a function of
aspirational reference points in a standardMirrlees model, creating an equilibrium feed-
back through which aspirations depend on the income distribution, and importantly im-
pact themarginal return to effort. I derive sufficient statistics formulas for optimal linear
and nonlinear income taxes that augment the standard formulas with a new term: the
elasticity of taxable income with respect to the aspirational threshold. This elasticity cap-
tureswhether higher aspirationsmotivate individuals toworkmore (to keep upwith their
reference group) or frustrate them intoworking less (when the benchmark feels unattain-
able).

The theoretical contribution fills a gap in the optimal tax literature. A long tradition fol-
lowing Boskin and Sheshinski (1978) emphasizes that social comparisons generate posi-
tional externalities, creating a corrective motive for income taxation (distinct from its
standard redistributive role). This insight has been derived using models with relative
consumption and other-regarding preferences (e.g., Oswald (1983); Kanbur and Tuomala
(2013); Aronsson and Johansson-Stenman (2010, 2023)), and related work compares wel-
farist and paternalist treatments of these concerns (Aronsson and Johansson-Stenman
(2018)). More recently, Stostad and Cowell (2024) models income inequality itself as an ex-
ternality affecting society-wide outcomes such as crime and political polarization, show-
ing how optimal top tax rates can be highly sensitive to the magnitude of such effects.

A common modeling assumption in this literature is leisure separability: relative con-
cerns affect utility but leave the labor–leisure margin unaffected. Under this restriction,
social comparisons affect optimal taxes primarily through externality correction, but not
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through a direct behavioral channel where shifts in reference points change incentives to
provide effort. I depart from this approach by modeling aspirational thresholds, follow-
ing Genicot and Ray (2017) and Genicot and Ray (2020), which shift the marginal return
to effort. In my framework, tax reforms that alter the income distribution also reshape
aspirations, and thereby labor supply, generating a fiscal externality distinct from the
standard corrective term. This yields new sufficient statistics for optimal tax design, in
addition to the standard elasticity of taxable income, income effects, and social welfare
weights. Three objects are needed: (i) the aspiration formation function, which specifies
whose incomes feed into the socially-determined reference points, (ii) the direct utility
effect of aspirations, ϕa, measuring how higher reference points affect welfare holding be-
haviorfixed, and (iii) the behavioral response to aspirations ∂z/∂a, capturingwhetherhigher
aspirations motivate or frustrate effort.

This approach nests the leisure-separable models above as the special case in which the
reference point does not interact with the earnings margin, captured by the cross deriva-
tive ϕza = 0. The behavioral response (iii) then vanishes, andmy formulas collapse to the
standard formulas augmented only with the corrective externality motive, as in Oswald
(1983), Kanbur and Tuomala (2013), and Aronsson and Johansson-Stenman (2010). This
nesting carries over to measurement: the sufficient statistics (ϕa, ∂z/∂a) can be elicited
empirically without taking a stand on functional forms, and the restrictions imposed by
the existing models (i.e., ∂z/∂a = 0) become testable hypotheses rather than maintained
assumptions. The survey evidence in Section 5 partly rejects ∂z/∂a = 0. Stated responses
in hypothetical scenarios are positive across the income distribution, with an income-
weighted mean of 0.26, while the complementary information experiment IV estimates
are positive but small and too imprecise to reject a zero causal response to perceived av-
erage US income.

Relative consumption (versus income) formulations map into the framework with one im-
portant difference—tax reforms then shift reference points mechanically and not only
behaviorally—making income taxation a more direct tool, which I characterize in Ap-
pendix D.

The aspiration formation function plays a central role. It determines who contributes to
the aspiration externality. If aspirations are atmospheric, for example driven by average
income, each marginal dollar of income contributes equally to the reference point, mak-
ing the corrective motive uniform across income levels. If aspirations are driven by top
earners (e.g., the average income above a cutoff, say the top 10%of earners), then only top
earners’ incomes feed into the aspirational reference point, concentrating the corrective
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motive (whichmay be positive or negative) at the top and generating a rationale for higher
(or lower) marginal rates on high earners. The formation function also governs the struc-
ture of the aspiration multiplier: because aspirations feed back into labor supply, which
in turn shifts aspirations, a tax reform triggers a sequence of adjustments. This logic
mirrors that of externalities of top earners on the earnings capacity studied by Kleven
(2025), whose proposed mechanism operates via technology, while aspirations operate
via individuals’ preferences. The resulting multiplier amplifies the aggregate elasticity
of taxable income when aspirations predominantly motivate effort, or dampens it when
they predominantly frustrate. The size and structure of this multiplier depend directly
on which agents’ behavioral responses feed back into the socially-determined reference
point. This aspirationmultiplier also amplifies (or dampens) the total externality from rel-
ative income concerns, because larger (smaller) income responses to a tax reform imply
a larger (smaller) change in the aspirational benchmarks.

The optimal tax formulas yield several results. For a linear income tax, the standard for-
mula is augmented with both a corrective term for the relative income externality, as
in prior work, and a new behavioral term capturing aspiration-driven labor supply re-
sponses. When the income-weighted average worker is motivated by aspirations, this be-
havioral term pushes toward lower optimal tax rates. When workers are predominantly
frustrated, it pushes toward higher rates. For a fully nonlinear schedule, we obtain a par-
allel “aspiration wedge” that shifts the standard Diamond (1998) “ABC” marginal tax for-
mula by the social value of changing the aspiration level. This wedge combines the direct
welfare effect of shifting reference points with the revenue effect of aspiration-induced la-
bor supply responses. In a tractable benchmark where aspirations correspond to average
income in society (a = z̄), the wedge admits a simple multiplier representation: equilib-
rium shifts in aspirations amplify (or dampen) the usual substitution and income effects
depending on whether higher aspirations raise or depress effort on average. As a result,
optimal marginal tax rates must internalize not only redistribution and standard labor-
supply distortions, but also the equilibrium feedback created by endogenous aspirations.

Allowing aspirations to be group-specific (e.g. to vary by occupation, age, or education
level) reveals a new composition channel in nonlinear tax design. If individuals compare
themselves to the average income of their own reference group, the aspiration correc-
tion is no longer a uniform shift of the entire tax schedule. Instead, marginal tax rates are
adjusted differently at different points of the income distribution, depending on which
groups are represented at each income level and how strongly their earnings respond to
changes in aspirations (i.e., how comparative each group is). Thus, income levels with
similar standard redistributive motives may call for different marginal tax adjustments
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if they differ in their group composition and the groups’ aspiration responsiveness. For
example, if professors, lawyers, or investment bankers are especially comparative within
their occupation, then tax reforms affecting income ranges where these groups are con-
centrated also shift the reference incomes that shape their effort decisions. The optimal
nonlinear tax schedule will deviate more from the standard “ABC” formula at those in-
come levels.

There is a normative debate on whether comparative concerns (captured by the direct
effect of aspirations on utility) should enter the social welfare criterion. Harsanyi (1977)
argues that preferences such as envy over others’ income are antisocial and should thus
be excluded from welfare calculations, a position supported by survey evidence show-
ing that a majority of US respondents reject envy-based redistribution even when told
it increases aggregate welfare (Weinzierl, 2018). Others contend that such preferences
are no different in principle from standard noise or pollution externalities. If they af-
fect experienced utility, consistency with the Pareto principle requires including them in
the social criterion (Kaplow and Shavell, 2001; Kaplow, 2024). This paper does not take a
stand on this debate but instead highlights that socially-determined aspirations generate
behavioral responses which have real fiscal impacts irrespective of whether the planner
includes their direct utility impact in the welfare criterion.

Implementing the formulas requires estimates of the aspiration elasticity across the in-
comedistribution, togetherwith themagnitude of the externality effect. Studies of subjec-
tive well-being typically find that higher reference incomes reduce happiness, pointing
to a negative externality, which is often described as “envy” (Luttmer, 2005; Ferrer-i Car-
bonell, 2005; Clark et al., 2008). Evidence on behavioral responses is less clear. Some
studies find that higher reference points motivate effort: pay transparency increased job
search among below-median earners (Card et al., 2012), and information aboutmanagers’
salaries raised hours worked and sales (Cullen and Perez-Truglia, 2022). Other evidence
points to discouragement: randomly increased wage inequality reduced productivity and
attendance (Breza et al., 2018), and uneven pay raises increased separations (Dube et al.,
2019). Models of aspiration failure emphasize that higher aspirations canencourage forward-
looking investment, but can also discourage effort when the gap to the benchmark be-
comes too large (Dalton et al., 2016; Lybbert and Wydick, 2018; Genicot and Ray, 2017,
2020). Empirically, aspiration-raising interventions can positively affect forward-looking
behavior andhuman-capital investment in low-incomesettings (Bernard et al., 2026;Orkin
et al., 2023), but their effects are heterogeneous and need not be positive (Janzen et al.,
2017; Ross, 2019). Consistent with the frustration interpretation, McKenzie et al. (2022)
find that raising financial aspirations among poor entrepreneurs in the Philippines re-
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duced borrowing and business investment.

To shed light on this question for the United States, I conduct an online survey combin-
ing an information provision experiment with hypothetical choice scenarios. The infor-
mation experiment yields causal estimates for compliers by randomly informing respon-
dents about the true average income among US workers, generating exogenous variation
in beliefs. The hypothetical scenarios elicit estimates across the income distribution of
how respondents’ intended incomewould change if average US incomewere higher than
expected. I find that aspirations predominantly motivate labor supply across the income
distribution, with elasticity estimates ranging from 0.35 a low incomes to 0.2 at high in-
comes. Lower-income respondents exhibit larger elasticities than higher-income respon-
dents, consistent with an increasing and concave aspirational utility component (in z).
These findings imply that, holding the direct positional externality fixed, standard formu-
las that omit aspiration-driven behavioral responses may overstate the desirable degree
of progressivity.

While themodel’s margin of effort is most easily interpreted as a labor supply decision, it
readily extends to other margins such as education and parental investments. Landersø
and Heckman (2017) stress that welfare-state policies also impact intergenerational mo-
bility through the incentive environment they create, as compressed returns can weaken
incentives to invest in education. I argue that these incentive effects partly reflect com-
parativemotives, insofar as taxation compresses the income distribution that shapes indi-
viduals’ aspirations. Doepke and Zilibotti (2019) show that parental investment intensity
depends on income inequality and the variance of economic returns to education, also
consistent with a role for comparative motives.

Looking ahead, and as argued by Imas (2026), recent advances in AI may increase the
importance of comparativemotives in people’s preferences. If AI advances help automate
the production of standardized goods and services (and reduce scarcity), they are likely to
raise the relative value of status and exclusivity (vs. basic needs) and strengthen the case
for incorporating externalities from socially determined aspirations into tax design.

The remainder of the paper is structured as follows. Section 2 presents the baseline econ-
omy with endogenous aspirations and characterizes the aspiration-driven behavioral re-
sponse. Sections 3 and 4 derive the optimal linear and nonlinear income tax formulas,
showing how aspirations modify standard efficiency-equity tradeoffs. Section 5 provides
empirical evidence on the key behavioral elasticity using survey data from US respon-
dents. Section 6 conducts policy simulations quantifying the implications for optimal
linear tax rates. Section 7 concludes.
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2 Model

2.1 Environment, Preferences, and Aspirations

The economy is populated with a continuum of agents which differ along their earnings-
ability type w ∈ R+. The exogenous distribution of types is described by the cumulative
distribution function F , with density f . Agents derive utility from consumption c and
incur disutility from generating earnings z.

Agents also derive utility from their income relative to a socially-determined aspirational
reference point, denoted by a. I assume preferences are additively separable between the
standard (type-specific) material utility component and the aspirational component

U(c, z, a;w) ≡ u(c, z;w) + ϕ(z, a;w). (1)

The term ϕ(·) captures the psychological or social payoff from achieving earnings z rela-
tive to the benchmark a.

Socially-Determined Aspirations. Following Genicot and Ray (2017), I model aspirations as
endogenous to the income distribution. In the general case, the aspirational threshold
can be a function of one’s type, and society’s taxable income distribution (with cumulative
distribution function denoted byH1):

a(w) ≡ Ψ(w,H). (2)

This approach allows us to think about type-specific aspirational thresholds, where a type-
w agent may place greater weight on individuals with incomes similar to their own z(w),
and allow for narrower “aspiration windows.” For example, we could define the socially-
determined aspirational threshold to be a(w) = E[z|z ≥ z(w)]. I will mostly restrict at-
tention, however, to aspirational thresholds that are shared society-wide, and weighted
averages of income in the economy:

a =
∫

ω(w) z(w) dF (w), (3)

where ω : W → R+ satisfies
∫
ω(w) dF (w) = 1.2 The weighting function ω determines

1Formally, H is induced by the mapping w 7→ z(w), where z(w) is a type-w’s optimal choice of taxable
income, andH(z(w)) = Pr(z ≤ z(w)) = F (w) when z(.) is monotone.

2The weighted-average class in (3) is a natural restriction that nests the two leading cases I focus on to
preserve tractability.

6



which agents’ incomes feed into the reference point. As I show in Sections 3–4, the choice
of ω is a key determinant of optimal tax policy: it governs the structure of the aspiration
multiplier, the magnitude of the corrective motive, and whether this motive is uniform
across income levels or concentrated at the top. I consider two main specifications.

Atmospheric aspirations (a = z̄). Setting ω(w) = 1 for all w yields

a = z̄ ≡
∫

z(w) dF (w). (4)

Every dollar of taxable income contributes equally to aspirations regardless of who earns
it.

Top-earners aspirations (a = z̄+). For a fixed ability cutoff w̃, setting ω(w) = 1
p
1(w ≥ w̃)

with p ≡ 1 − F (w̃) yields
a = z̄+ ≡ 1

p

∫
w≥w̃

z(w) dF (w). (5)

Only top earners’ incomes (above a certain threshold) shape aspirations. A one-dollar
increase in a top earner’s income raises a by 1/p; a one-dollar increase below the cutoff
has no effect. Under the monotonicity condition that w 7→ z(w) is increasing, this is the
average income among those earning at least z(w̃). The atmospheric case a = z̄ is the
limit as w̃ → w (i.e., p → 1).

Both specifications yield a (society-wide) shared threshold, so the planner faces a single
fixed-point constraint linking a to the schedules of taxable income in society {z(w)}w.3

While the threshold a is shared across individuals, the specification ϕ(z, a;w) allows for
heterogeneity in how aspirations affect different types across the income distribution.
I also consider finite group-specific thresholds in Section 3.5, where agents are charac-
terized by a two-dimensional type (w, θ), and each group θ has its own reference point
aθ = z̄θ.

2.2 Individual Optimization

In the general case, income may be taxed nonlinearly, and thus each agent’s tax liability
is given by T (z). Taking T and a as given, each agent chooses taxable income z and con-
sumption c to maximize utility subject to a budget constraint. Indirect utility can thus be

3Both satisfy the properties in Genicot and Ray (2017): monotonicity in the income distribution (in the
sense of first-order stochastic dominance), range-boundedness, and scale-freeness.
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written as:
v(w) ≡ max

c,z
{u(c, z;w) + ϕ(z, a;w) : c = z − T (z)}

= max
z

{u(z − T (z), z;w) + ϕ(z, a;w)}

= u(z(w) − T (z(w)), z(w);w) + ϕ(z(w), a;w),

(6)

where z(w) ≡ arg maxz{u(z − T (z), z;w) + ϕ(z, a;w)}, with uc > 0, ucc ≤ 0, uz < 0, uzz < 0,
and ϕz ≥ 0.

Assumption 1 (Regularity of the Individual Problem). For each ability typew and fixed aspi-
ration level a, the objective function z 7→ u(z − T (z), z;w) + ϕ(z, a;w) is jointly twice continu-
ously differentiable in (z, a), strictly concave in z on R+, and attains its maximum at a unique
interior point z(w) > 0, at which Yz(z(w), a;w) < 0 (defined below). All individual-level
derivatives are assumed integrable across types.

Under assumption 1, type-w’s optimal choice of income z(w) is characterized by the fol-
lowing first-order condition

−Uz(z(w), a;w)
Uc(z(w), a;w) = −uz(z(w);w) + ϕz(z(w), a;w)

uc(z(w);w) = 1 − Tz(z(w)). (7)

This allows us to rewrite the individual first-order condition as Y(z(w), a;w) = 0, and
apply the implicit function theorem where

Y(z, a;w) ≡ (1 − Tz(z)) · uc(z − T (z), z;w) + uz(z − T (z), z;w) + ϕz(z, a;w) (8)

The second-order condition holds with strict inequality at z(w) by Assumption 1, and is
given by

Yz(z(w), a;w) ≡ (1 − Tz)2 · ucc + 2(1 − Tz) · ucz − Tzz · uc + uzz + ϕzz < 0. (9)

2.3 The Aspiration-Driven Behavioral Response

The sign of the aspiration-driven behavioral response dz/da, i.e. the change in taxable
income driven by a change in the aspirational threshold is given by the sign of the cross-
derivative ϕza. To see this, consider first economic intuition stemming from the utility
function. Suppose, as in Figure 1, that the aspirational component of utility is increasing
in z − a, convex if z < a, and concave for z > a. This is a standard increasing S-shaped
function, anchored at the reference point a. In this case, ϕza captures the partial deriva-
tive of the marginal benefit of z (the return to effort) with respect to an increase in a. If
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the marginal benefit of z, ϕz, increases with a (we are located on the concave portion of
ϕ), then an increase in awill lead to an increase in the optimal choice of z. If instead, the
social return to effort ϕz decreaseswith a (we are located on the convex portion of ϕ), then
an increase in a will lead to a decrease in the optimal choice of z.

a

Frustrated Region

ϕza < 0

Motivating Region

ϕza > 0

z

ϕ(z − a)

Figure 1. S-shaped example of the aspiration utility component

Note: This figure shows a simple example for the aspirational utility component ϕ(z, a) = arctan(z − a). In this special case, those
choosing taxable income z below the aspirational threshold a are in the “frustrated region”, where an increase in a reduces the social
(relative) return to effort. Those choosing taxable income z above the aspirational threshold a are in the “motivating region”, where
an increase in a increases the social (relative) return to effort.

Figure 2 shows an alternative possibility for the shape of ϕ(z, a), where individuals at all
levels of income are motivated by an increase in the aspirational threshold, but where
the aspiration-driven behavioral response is decreasing with income (lower income in-
dividuals respond more to a change in aspirations relative to higher income individuals).
Whether aspirations enter the utility as shown in Figure 1 vs. Figure 2 is ultimately an
empirical question. I shed light on this question in Section 5.2. Note that Figures 1 and
2 are two illustrative examples within a much larger admissible class. The theory places
no restriction on the shape of ϕ, which need not depend on z and a only through the gap
z− a, and the derivations that follow use a general ϕ(z, a;w), and hence treat the signs of
ϕa and ϕza, as unrestricted and potentially heterogeneous across types.

A more analytical way to see that sign(dz/da) = sign(ϕza) relies on the implicit function
theorem. Differentiate the individual’s first-order condition with respect to a, and obtain:

dz

da
= −Ya

Yz

= − ϕza

(1 − Tz)2 · ucc + 2(1 − Tz) · ucz − Tzz · uc + uzz + ϕzz

. (10)

where we know that the denominator is strictly negative from assumption 1.
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a

Motivating Region

ϕza > 0

z

ϕ(z − a)

Figure 2. Concave example of the aspiration utility component

Note: This figure shows an alternative example for the aspirational utility component ϕ(z, a) = v(z − a), where v is strictly increas-
ing and concave. In this specification, the entire domain constitutes the “motivating region”, where an increase in the aspirational
threshold a increases the social (relative) return to effort for all levels of taxable income z.

3 Optimal Linear Income Tax

I start by considering linear income taxation. This simplifies the exposition while build-
ing intuition and capturing some of the main mechanisms at play. Earnings are taxed at
a linear rate τ , and individuals receive a universal lump-sum transfer T . Agents face the
budget constraint c = (1 − τ)z + T . Budget balance requires T = τ z̄, with z̄ =

∫
z(w) dF .

The indirect utility of type w is

v(w) = u ((1 − τ)z(w) + τ z̄, z(w); w) + ϕ(z(w), a; w). (11)

3.1 Planner’s Problem

The social planner chooses the tax rate τ to maximize

W (τ) =
∫

G
(
v(w)

)
dF, (12)

subject to budget balance, individual optimization, and the aspiration formation function
linking a to {z(w)}w, whereG is an increasing and concave transformation, capturing the
planner’s preferences for redistribution. Write γ(w) ≡ G′(v(w)) for the marginal social
value of type w’s utility.

By the envelope theorem, the effect of a marginal tax increase on type w’s indirect utility
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is
dv

dτ
= uc(w)

[
z̄ − z(w) + τ

dz̄

dτ

]
+ ϕa(w)da

dτ
, (13)

where the first term captures the mechanical transfer (z̄ − z(w)) and the fiscal cost of
behavioral responses (τ dz̄/dτ ), both evaluated at uc, while the second captures the wel-
fare effect of the reform-induced shift in aspirations. Aggregating and setting dW/dτ = 0,
we can decompose the planner’s first-order condition, which captures the impact of an
infinitesimal reform to the linear tax rate, into three effects:

0 =
∫

γ(w) · uc(w) (z̄ − z(w)) dF︸ ︷︷ ︸
Net Redistribution Effect

−
∫

γ(w) · uc(w) τ dz̄

d(1 − τ) dF︸ ︷︷ ︸
Aggregate Behavioral Response

+
∫

γ(w) · ϕa(w) da
dτ

dF︸ ︷︷ ︸
Aspiration Externality Effect

,

(14)
where e ≡ 1−τ

z̄
dz̄

d(1−τ) is the aggregate elasticity of taxable income. Importantly, the aspira-
tional threshold a depends on other people’s income, and thus also depends on the degree
of progressivity of the tax and transfer system (τ, T ). By choosing τ , the social planner
also implicitly chooses a which directly impacts individuals’ utility.

3.2 Behavioral Responses

The aggregate “policy” (or “macro”) elasticity e will differ in our setup with aspirations
relative to the standard setup with no aspirations. In equilibrium, z(w) = z(w, τ, T, a),
so a change in τ affects earnings through the net-of-tax rate, the lump-sum transfer, and
aspirations:

dz(w)
dτ

= dz(w)
dτ

∣∣∣∣
da=0

+ ∂z(w)
∂a

da

dτ
, (15)

where the first term collects the standard substitution and income effects (holding aspira-
tions fixed), and the second captures the aspiration-driven behavioral response. Express-
ing the individual response in terms of elasticities:

dz(w)
d(1 − τ) = z(w)

1 − τ
ε1−τ
zu (w) − z̄

1 − τ
η(w) + τ

1 − τ
η(w) dz̄

d(1 − τ) + z(w)
1 − τ

ε1−τ
z,a (w), (16)

where
ε1−τ
zu (w) ≡ 1 − τ

z(w)
∂z(w)

∂(1 − τ) , η(w) ≡ (1 − τ)∂z(w)
∂T

, (17)

are the uncompensated elasticity and income effect, and the aspiration-induced elasticity,
i.e. the elasticity of taxable income with respect to the net-of-tax rate that occurs only
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through changes in the aspirational threshold, decomposes as

ε1−τ
z,a (w) ≡ 1 − τ

z(w)
∂z(w)
∂a

da

d(1 − τ) = ε1−τ
a · εaz(w), (18)

the product of the elasticity of aspirations with respect to the net-of-tax rate (ε1−τ
a ≡

1−τ
a

da
d(1−τ)) and the elasticity of taxable incomewith respect to aspirations (ε

a
z(w) ≡ a

z(w)
∂z(w)
∂a

).
The latter captures the behavioral response defined in Section 2 and is the object esti-
mated in the empirical section.

Lemma 1. The aggregate elasticity of taxable income with respect to the net-of-tax rate e is a
mix of substitution, income, and aspiration effects:

e =
ε̄1−τ
zu − η̄ + ε̄1−τ

z,a

1 − τ
1−τ

η̄
= e0 +

ε̄1−τ
z,a

1 − τ
1−τ

η̄
(19)

where η̄ ≡
∫
η(w) dF is the average unweighted income effect, ε̄1−τ

zu ≡
∫ z(w)

z̄
ε1−τ
zu (w) dF and

ε̄1−τ
z,a ≡

∫ z(w)
z̄
ε1−τ
z,a (w) dF are income-weighted averages of the individual elasticities, and e0 ≡

(ε̄1−τ
zu − η̄)/(1 − τ

1−τ
η̄) is the standard aggregate elasticity absent the aspiration channel.

A key consideration is whether existing empirical estimates of the elasticity of taxable in-
come (ETI) already incorporate the aspiration-driven response ε̄1−τ

z,a . I argue that this is
unlikely to be the case. One potential reason is timing. As discussed in Saez et al. (2012),
most of the empirical literature has focused on short-term responses. We typically ex-
pect the ETI to be smaller in the short run, as individuals face optimization frictions and
adjustment costs (Chetty et al., 2011; Chetty, 2012). These frictions are likely present for
the aspiration response as well: the behavioral response via the aspiration channel is a
medium- to long-term phenomenon, as changes in the income distribution and the af-
fluence of peers become more salient over time. This aspiration channel provides an
additional explanation for why long-run ETI estimates tend to exceed short-run ones. An-
other potential reason is identification. Many studies estimating the ETI rely on responses
from differential variation in net-of-tax rates between treated and control groups, absorb-
ing aggregate shocks through time effects. But the aspiration channel operates through an
economy-wide equilibriumobject (for the caseswhere a is shared society-wide). A reform
that shifts the income distribution moves the reference point a for treated and control
units alike, so its effect is differenced out along with other macro shocks. In the termi-
nology of micro versus macro elasticities, ε̄1−τ

zu is a micro elasticity while e is the macro
(policy) elasticity incorporating the equilibrium aspiration feedback. Nonetheless, this
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should be treated as a case-by-case empirical question with the specific context of each
study determining whether the measured ETI incorporates the aspiration channel.

3.3 Optimal Linear Tax Rate

Proposition 1 (Optimal Linear Tax Rate). The optimal linear tax rate satisfies

τ = 1 − ḡ + Ā

1 − ḡ + Ā + e
(20)

where g(w) ≡ γ(w)uc(w)/
∫
γ(w)uc(w) dF are the normalized social welfare weights, ḡ ≡∫

g(w) z(w) dF/z̄ is the income-weighted averagewelfareweight, and Ā ≡ 1
z̄

∫ g(w)
uc(w)

da(w)
dτ

ϕa(w) dF
is the aggregate aspiration externality.

This augments the standard optimal linear tax formula (Piketty and Saez, 2013) with the
direct externality Ā. The object da(w)/dτ links the aspiration formation function to opti-
mal policy by determining how a tax reform reshapes aspirations across the distribution.
The formula does not restrict the sign of Ā. In the leading empirical case suggested by the
literature, ϕa(w) < 0 (higher aspirations reduce utility, i.e., envy) and da/dτ < 0 (higher
taxes compress the income distribution, reducing aspirations, e.g., when substitution ef-
fects dominate), so that Ā > 0: a correctivemotive for higher taxes. But Ā < 0 obtains, for
instance, under altruistic comparisons (ϕa > 0) or when da/dτ > 0. Setting Ā = 0 recov-
ers the standard formula, but the distortionary cost e still differs because it incorporates
aspiration-driven behavioral responses.

Corollary 1 (Decomposed Formula). Substituting the decomposition of e from Lemma 1:

τ = 1 − ḡ + Ā

1 − ḡ + Ā + ε̄1−τ
zu + ε̄1−τ

z,a − η̄ · (ḡ − Ā)
(21)

The sign of ε̄1−τ
z,a determines whether the aspiration channel amplifies or dampens the

distortionary cost of taxation. In the leading case ε1−τ
a > 0 (a higher net-of-tax rate raises

aspirations when e.g., substitution effects dominate), when the income-weighted average
agent is predominantly motivated (ε̄az > 0), a tax increase reduces aspirations, further
discouraging effort and calling for a lower optimal rate. When predominantly frustrated
(ε̄az < 0), lower aspirations relieve frustration, partially offsetting the standard distortion
and calling for a higher rate. If instead ε1−τ

a < 0, these conclusions reverse.
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Two limiting cases, presented here assuming away income effects η̄ = 0 for clarity, illus-
trate the distinct roles of aspirations. First, a planner that does not value redistribution
(ḡ = 1) still sets a positive tax rate τ = Ā/(Ā + ε̄1−τ

zu + ε̄1−τ
z,a ), highlighting the purely cor-

rective motive from relative income concerns. Second, a planner that does not wish to
internalize the externality (Ā = 0) faces τ = (1− ḡ)/(1− ḡ + ε̄1−τ

zu + ε̄1−τ
z,a ): aspirations still

matter for the optimal tax rate through behavioral responses in the denominator.

It is useful to rewrite the formula by grouping the aspiration channel into a direct welfare
externality Ā and an induced fiscal externality B̄. This decomposition bridges the linear
and nonlinear tax results.

Corollary 2 (Alternative Expression with Aggregate Fiscal Externality). The optimal linear
tax rate can be rewritten as

τ = 1 − ḡ + Ā + B̄

1 − ḡ + Ā + B̄ + e0
, (22)

where B̄ ≡ 1
z̄

τ
1− τ

1−τ
η̄

∫ ∂z(w)
∂a

da
dτ

dF is the aggregate fiscal externality from aspiration-driven be-
havioral responses.

Redistribution is capturedby (1−ḡ), (standard) distortionary costs by e0, while aspirations
contribute a total correction wedge Ω̄ ≡ Ā + B̄ combining the direct utility impacts and
the fiscal externalities (from income effects driven by the changes in aspirations). This
object Ω̄ is the linear-tax analogue of the aspiration wedge Ω derived for the nonlinear
schedule in Section 4.

3.4 Simple Aspiration Formation Functions & AspirationMultiplier

The planner’s first-order condition and Proposition 1 hold for any aspiration formation
function in theweighted average class (3), including type-specific thresholds (with da(w)/dτ
inside the integral defining Ā). However, characterizing the equilibriumresponse da(w)/dτ
for each type requires solving a functional fixed point with a continuum of type specific
thresholds, namely an operator equation. I therefore develop the multiplier representa-
tion for shared thresholds here, and for finitely many group-specific thresholds in Sec-
tion 3.5, leaving the derivations for the general case to a future version of this paper. I
now focus on the two simple cases from Section 2 and show how each determines the
structure of the aspiration multiplier.
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Atmospheric aspirations (a = z̄). With ω(w) = 1, i.e. equal weights across types, we
have da/dτ = dz̄/dτ , so the aspiration externality becomes

Ā = − e

1 − τ

∫
g(w)
uc(w) ϕa(w) dF = e

1 − τ
· Ã,

where Ã ≡ −
∫ g(w)

uc(w) ϕa(w) dF > 0 when ϕa < 0 (envious relative income concerns). The
optimal tax rate simplifies to

τ = 1 − ḡ + e · Ã
1 − ḡ + e

. (23)

The aggregate elasticity e scales both the externality correction (numerator) because the
aspiration response is larger, and the distortionary cost (denominator).

Because ε1−τ
a = e when a = z̄, the aspiration-induced elasticity becomes ε1−τ

z,a (w) =
e · εaz(w), making the aggregate elasticity in Lemma 1 endogenous. Rearranging and as-
suming away income effects (η̄ = 0) reveals the aspiration multiplier interpretation of the
aggregate elasticity:

e =
ε̄1−τ
zu

1 − ε̄az
, (24)

where ε̄az ≡
∫ z(w)

z̄
εaz(w) dF is the income-weighted average of the individual aspiration

elasticities. The short-run (or partial equilibrium) aggregate elasticity ε̄1−τ
zu (before aspi-

ration adjustments, i.e. holding a fixed) is amplified when agents are predominantly mo-
tivated (ε̄az > 0), or dampened when predominantly frustrated (ε̄az < 0), into a long-run
(or full equilibrium) elasticity e incorporating the full feedback loop with the sequence
of adjustments from changes in aspirations. This logic parallels the earnings capacity ex-
ternalities from top earners studied in Kleven (2025). Note that the model is static and
only mirrors a dynamic adjustment process via the equilibrium fixed point that jointly
determines the schedule of taxable incomes {z(w)}w and a. Convergence of the iterative
adjustment process toward the fixed point requires |ε̄az | < 1, which I assume throughout.

Top-earners aspirations (a = z̄+). With ω(w) = 1
p
1(w ≥ w̃), only top earners’ income

responses feed back into aspirations. Using (15), the response of aspirations to a change
in the tax rate can be written as

da

dτ
=

1
p

∫
w≥w̃

dz(w)
dτ

∣∣∣∣
da=0

dF (w)

1 − 1
p

∫
w≥w̃

∂z(w)
∂a

dF (w)
. (25)
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The numerator averages the standard (aspiration-free) income responses of top earners.
The denominator is the top-group aspiration multiplier. Assuming away income effects
and using the elasticity notation from Section 3, this becomes

ε1−τ
a ≡ 1 − τ

a

da

d(1 − τ) =
ε̄+, 1−τ
zu

1 − 1
p

∫
w≥w̃

∂z(w)
∂a

dF (w)
, (26)

where the average aspiration-free elasticity among the top-earners benchmark group is
ε̄+, 1−τ
zu ≡ 1

pz̄+

∫
w≥w̃

z(w) ε1−τ
zu (w) dF (w). Equation (26) shows that the society-wide elasticity

of aspirations with respect to the net-of-tax rate depends on two objects: the direct earn-
ings responseof top earners absent the aspiration channel, anda feedback termcapturing
how changes in aspirations further affect top earners’ labor supply. When ∂z(w)/∂a > 0
on average among top earners, i.e. when top earners are motivated by higher aspirations,
the denominator is below one and the response of aspirations is amplified by amultiplier
effect. Then the direct aggregate aspiration externality becomes

Ā = z̄+

z̄

ε1−τ
a

1 − τ
· Ã.

Next, assuming away income effects, the optimal tax rate simplifies to

τ = 1 − ḡ + Ā

1 − ḡ + Ā + ε̄1−τ
zu + ε1−τ

a · ε̄az
. (27)

Topearners determine the evolutionof the aspirationbenchmark itself through ε1−τ
a which

affects both aggregate welfare via Ā and aggregate earnings through the society-wide be-
havioral responses to changes in aspirations ε̄az.

3.5 Group-specific aspirational thresholds

Asbriefly discussed above, itmight bemorenatural to consider cases inwhich individuals
compare themselves and their outcomes with those of a similar subgroup rather than the
entire income distribution. For example, individuals with social preferences may only
care about the incomes of those with the same occupation as themselves, the same level
of education, the same gender, the same age cohort, or any combination of such charac-
teristics.

We extend the model to the case of multidimensional heterogeneity, where each agent’s
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type is now a two-dimensional vector (w, θ), withw ∈ R+ and θ ∈ {1, ..., N}. Consider the
simple case with two groups, but themodel readily extends to any numberN of mutually
exclusive discrete groups. For example, θ can capture Young vs. Old, Low-skill vs. High-
skill, orMale vs. Female. Let Fθ denote the distribution of w conditional on θ, with density
fθ. Let πθ = Pr(θ) denote the population share of group θ.4

Next, we assume that aspirational thresholds are now group-specific:

aθ = z̄θ =
∫

z(w, θ)dFθ(w) (28)

Note that aspirations are formed exclusively within groups, ruling out cross-group com-
parisons. Each agent (w, θ) now solves:

v(w, θ) = max
z

{u((1 − τ)z + T, z;w, θ) + ϕ(z, aθ)}, (29)

where aθ is taken as given. The planner maximizes

W (τ) =
∑
θ

πθ

∫
G
(
v(w, θ)

)
dFθ(w), (30)

subject to (i) T = τ z̄ (with z̄ =
∑

θ πθz̄θ), (ii) individual maximization, and (iii) aθ = z̄θ

for all θ. Solving for the planner’s first-order condition and rearranging terms yields the
following optimal tax rate:

τ = 1 − ḡ +
∑

θ sθ · eθ · Ãθ

1 − ḡ +
∑

θ sθ · eθ
, (31)

where sθ = πθz̄θ/z̄ is group θ’s income share, eθ = 1−τ
z̄θ

dz̄θ
d(1−τ) is group θ’s aggregate elasticity

of taxable income, and Ãθ = −
∫ g(w,θ)

uc(w,θ)ϕa(w, θ)dFθ is group θ’s direct aggregate aspiration
externality. Since aθ = z̄θ, each group-level elasticity eθ incorporates the within-group
aspiration feedback loop. Abstracting from income effects, eθ also admits a multiplier
representation:

eθ =
ε̄1−τ
zu,θ

1 − ε̄az,θ
, (32)

where ε̄1−τ
zu,θ

is the income-weighted average uncompensated elasticity within group θ and
ε̄az,θ is the within-group aspiration elasticity. Groups in which aspirations are more moti-
vating (higher ε̄az,θ) have a larger multiplier and hence a more elastic tax base.

4Importantly, we assume that the government does not observe θ, or at the very least chooses not to use
it to implement redistribution.
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Theoptimal tax formula closelyparallels theone-dimensional expression in equation (23),
with the aggregate elasticity e =

∑
θ sθ · eθ and aggregate externality

Ã =
∑
θ

sθeθ
e

Ãθ

now with weighted averages of group-level quantities. The key policy weights are the
products sθeθ. A group matters for optimal tax design when it both accounts for a large
share of aggregate income and has a group mean income that responds strongly to the
tax rate. This also implies that a large direct aspiration externality Ãθ has limited force if
the group’s reference income is inelastic, since taxation then does little to move aθ.

This decomposition also yields a simple covariance insight. The optimal tax rate is higher
when groups with large weights sθeθ also have large externalities Ãθ, because the tax sys-
tem then disproportionately compresses the reference incomes that generate the largest
welfare losses. Conversely, if the groups whose aspirations respondmost to taxation have
small direct externalities, the corrective motive is weaker.

4 Optimal Nonlinear Income Tax

4.1 Setup and Planner’s Problem

4.1.1 Taxes and Government Revenue

Let us consider the perturbation approach introduced by Saez (2001) and formalized by
Golosov et al. (2014), Jacquet and Lehmann (2021), and Gerritsen (2024). More partic-
ularly, following Gerritsen (2024), we introduce κ the reform parameter, and ρ(z) the re-
form function, to analyze infinitesimal tax reforms in the direction of ρ(z). The nonlinear
income tax can then be written as:

T (z, κ) = T (z) + κρ(z) (33)

Taking the total derivative of equation (33) with respect to κ yields the impact of a tax
reform on the tax burden of individuals choosing taxable income z:

dT

dκ
= ρ(z) + Tz ·

dz

dκ
, (34)

where Tz = Tz + κρz.
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Government revenue is given by:

R ≡
∫

T (z, κ)dF (w), (35)

and the impact of a tax reform on government revenue is:

dR
dκ

=
∫ [

ρ(z) + Tz ·
dz

dκ

]
dF (w). (36)

4.1.2 Individual Utility

As in the previous section, each agent chooses some amount of taxable income z and
consumption c to maximize utility subject to a budget constraint.

v(w) = max
c,z

{u(c, z;w) + ϕ(z, a;w) : c = z − T (z, κ)}

where a represents an aspirational threshold, and T (z, κ) is the tax liability. A type-w
agent takes the aspirational threshold a as given and chooses taxable income z(w) which
satisfies the following first-order condition:

−uz + ϕz

uc

= 1 − Tz(z(w), κ). (37)

Using the envelope theorem, the effect of a reform on the indirect utility of an agent of
type w simplifies to:

dv(w)
dκ

= uc · [−ρ(z(w))] + ϕa ·
da

dκ
, (38)

where uc is the marginal utility of consumption. This simplification leverages the budget
constraint c = z − T (z, κ) and the behavioral optimality condition −uz+ϕz

uc
= 1 − Tz(z, κ),

ensuring that utility is evaluated at the optimal choice of z(w).

4.1.3 Social Welfare

As in the linear case, define social welfare asW ≡
∫
G(v(w)) dF (w), with γ(w) ≡ G′(v(w)).

The impact of a reform on social welfare is:

dW
dκ

= −
∫

γ(w)
[
uc · ρ(z(w)) − ϕa ·

da

dκ

]
dF (w). (39)
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The key novelty is the second term: even though each individual treats a as given in their
own optimization, a reform that changes many individuals’ incomes shifts the equilib-
rium reference point a.

Next, let λ denote the Lagrange multiplier on the social planner’s budget constraint (the
social planner maximizes social welfare subject to the revenue constraintR ≥ E, where
E is an exogenous revenue requirement). It corresponds to the social marginal value of
public resources. The net social welfare effect of a tax reform is given by:

1
λ

dW
dκ

+ dR
dκ

=
∫ [

−γ(w)
λ

uc · ρ(z(w)) + γ(w)
λ

ϕa ·
da

dκ
+ ρ(z(w)) + Tz ·

dz(w)
dκ

]
dF (w) (40)

=
∫

(1 − g(w)) · ρ(z(w))dF (w)︸ ︷︷ ︸
Net Redistributive Gain

+
∫

γ(w)
λ

ϕa ·
da

dκ
dF (w)︸ ︷︷ ︸

Externality Effect

+
∫

Tz ·
dz(w)
dκ

dF (w),︸ ︷︷ ︸
Behavioral Effects

(41)

where g(w) ≡ γ(w)
λ

uc is the social welfare weight of a type-w agent, with λ the marginal
value of public funds.

4.2 Behavioral Responses to Tax Reform

Once again, let us decompose the impact of a tax reform on taxable income into familiar
elasticity concepts. First, notice that:

dz(w)
dκ

= dz(w)
dκ

∣∣∣∣
ρ(z(w))=da=0

+ dz(w)
dκ

∣∣∣∣
ρz(z(w))=da=0

+ dz(w)
dκ

∣∣∣∣
ρ(z(w))=ρz(z(w))=0

= −ρz(z(w)) · z(w)
1 − Tz

εcz(w) − ρ(z(w))
1 − Tz

ηz(w) + da

dκ

dz

da

∣∣∣∣
ρ(z(w))=ρz(z(w))=0

= −ρz(z(w)) · z(w)
1 − Tz

εcz(w) − ρ(z(w))
1 − Tz

ηz(w) + da

dκ

∂z(w)
∂a

,

(42)

where εcz(w) is the compensated elasticity of taxable income to an increase in themarginal
net-tax-rate (i.e. a decrease in the marginal tax rate) of a type-w agent, holding both the
tax burden and the aspirational threshold unchanged (εcz(w) > 0 if we assume leisure is a
normal good):

εcz(w) ≡ − 1 − Tz

ρz(z(w)) · z(w)
dz(w)
dκ

∣∣∣∣
ρ(z(w))=da=0

, (43)
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ηz(w) is the income effect due to a reform that lowers the tax burden by one unit,5 while
leaving both the marginal taxes and the aspirational threshold unchanged:

ηz(w) ≡ − 1 − Tz

ρ(z(w))
dz(w)
dκ

∣∣∣∣
ρz(z(w))=da=0

, (44)

and ∂z(w)
∂a

is the causal impact of a change in the aspirational threshold on taxable income.

Using the decomposition of the behavioral response in taxable income, equation (41)
rewrites as

1
λ

dW
dκ

+ dR
dκ

=
∫ [

1 − γ(w)
λ

uc −
Tz

1 − Tz

ηz(w)
]
· ρ(z(w))dF (w)

−
∫

Tz

1 − Tz

ρz(z(w)) · z(w)εcz(w)dF (w)

+
[∫

γ(w)
λ

da

dκ
ϕadF (w)︸ ︷︷ ︸

Agg. Aspiration-Driven Direct Externality

+
∫

Tz
da

dκ

∂z(w)
∂a

dF (w)
]

︸ ︷︷ ︸
Agg. Aspiration-Driven Fiscal Externality

(45)

4.3 Optimal Marginal Tax Schedule

Let us first introduce a standard notation for the socialmarginal value of a typew’s private
resources in terms of public resources

α(w) ≡ γ(w)
λ

uc + Tz

1 − Tz

ηz(w). (46)

α(w) captures the idea that, denoted in terms of public resources, a marginal increase
in agent w’s disposable income yields additional social utility of consumption equal to
γ(w)
λ

uc and a classical revenue effect Tz

1−Tz
ηz(w) from the income effect in taxable income.

Because this thought experiment reduces the tax liability only for a measure-zero mass
of type-w agents, it does not shift individuals’ aspirational reference point, so da/dκ = 0.
As a result, α(w) does not include (i) the direct aspiration externality −γ(w)

λ
da
dκ

ϕa nor (ii)
the aspiration-driven fiscal externality−Tz

da
dκ

∂z
∂a
generated from the aspiration-driven in-

come effect. These aggregate components enter the planner’s condition only when con-
sidering reforms that shift many individuals’ incomes simultaneously.

5A lower tax burden leads tomore disposable income. If we assume that leisure is a normal good, then a
lower tax burden ρ(z(w)) < 0 induces agents to work less dz(w)

dκ

∣∣∣
ρz(z(w))=da=0

< 0, and thus income effects
are negative ηz < 0.
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Lemma 2 (Average Social Marginal Value of Private Resources). In the tax optimum, the
average social marginal value of private resources differs from 1 by the aggregate aspiration-
driven welfare and revenue effects induced by a reform which increases the tax liability by 1 for
all individuals while leaving marginal tax rates unchanged:∫

α(w) dF (w) = 1 +
∫

da

dκ

[γ(w)
λ

ϕa + Tz
∂z(w)
∂a

]
dF (w). (47)

where da/dκ captures the shift in aspirational threshold(s) induced by that reform.

In the standard (no-aspirations) model, we have
∫
α(w) dF (w) = 1. Here, aspirations in-

troduce an aggregate externality term and behavioral responses (the right-hand-side in-
tegral) creating a fiscal externality. If that term vanishes (e.g. if da/dκ = 0), we recover
the usual condition that the average social marginal value of private resources equals the
social marginal value of public funds. Otherwise, the planner must account for how aspi-
rations alter individual choices and overall welfare.

Proposition 2 (Optimal Nonlinear Tax Rate). In the tax optimum, the marginal tax rate at
income level z∗, denoted by T ∗

z ≡ Tz(z∗, κ) must satisfy the following condition:

T ∗
z

1 − T ∗
z

= 1
ε̄cz∗

· 1
z∗h(z∗) ·

[
(1 −H(z∗)) · (1 − ᾱz(w)>z∗) +

∫
da

dκ

[γ(w)
λ

ϕa + Tz
∂z(w)
∂a

]
dF (w)

]
= 1

ε̄cz∗
· 1
z∗h(z∗) ·

[
(1 −H(z∗)) · (1 − ᾱz(w)>z∗) + Ā + B̄

]
(48)

where ε̄cz∗ is the local average compensated elasticity of taxable incomeat income level z∗, ᾱz(w)>z∗

is the average social marginal value of private resources (keeping the aspiration channel muted)
of individuals who earn more than z∗, Ā ≡

∫
da
dκ

γ
λ
ϕadF (w) captures the aggregate external-

ity from relative income concerns, and B̄ ≡
∫

da
dκ
Tz

∂z(w)
∂a

dF (w) captures the aggregate fiscal
externality from aspiration-induced behavioral responses. All quantities involving da/dκ are
evaluated under the local perturbation that raises tax liability above z∗.

The optimal marginal tax rate inherits the standard Mirrleesian structure (rearranged
to resemble the familiar Diamond (1998) “ABC” formula) with an equity term scaled by
behavioral elasticities, but is shifted by an additional “aspiration wedge” that aggregates:

• Ā ≡
∫

da

dκ
· γ
λ
ϕadF (w): the aggregate externality term i.e., average direct welfare ef-

fect of the updated aspiration threshold resulting from the policy change. With envy
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(ϕa < 0), this term is positive (a corrective motive) when the reform lowers aspira-
tions (da/dκ < 0) and negative when it raises them. Under altruistic comparisons
(ϕa > 0), the logic flips.

• B̄ ≡
∫

da

dκ
·Tz

∂z(w)
∂a

dF (w): the aggregate fiscal externality from aspiration-induced

behavioral responses (the intuition for the expected sign of these behavioral re-
sponses was first derived in Genicot and Ray (2017))

– For individuals located in the “frustrated” region relative to their aspiration
threshold e.g., in the simple example in Figure 1, z(w) < a: ∂z(w)

∂a
is likely nega-

tive as people reduce effort when falling short

– For individuals located in the “motivating” region relative to their aspiration
threshold e.g., in the simple example in Figure 1, z(w) > a: ∂z(w)

∂a
is likely posi-

tive as people work more to maintain their position

If da/dκ < 0, then the sign of B̄ will depend on whether the decrease in aspirations
will, on average, and weighted by marginal tax rates, decrease or increase labor
supply. Optimal marginal tax rates should be adjusted downward (upward) when
aspiration effects predominantly encourage (discourage) labor supply (i.e. B̄ < 0),
after accounting for the direct welfare (externality) impact.

It is important to note that the above discussion is mostly for illustrative purposes be-
cause it fails to fully take into account how endogenous da/dκ is to the particular policy
reform of interest. I now focus on the two canonical aspiration formation functions from
Section 2, in the same way as in Section 3.4 for the linear case.

4.4 Simple Aspiration Formation Functions

Assumption2 (Regular earnings distributions and reforms). At the tax schedules considered,
I assume that (i) earnings z(w) are interior and strictly increasing in w, (ii) 1 − Tz > 0, (iii)
the induced earnings distribution admits a positive, continuous density near each reform point
(i.e. no atoms or bunching), and (iv) all integrands are locally bounded, so that differentiation
under the integral sign and the interchange of limits and integrals below are valid.
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Atmospheric aspirations (a = z̄). Assume that the aspirational threshold corresponds
to the average level of income in society,

a = z̄ =
∫

z(w)dF (w). (49)

This allows us to make progress in understanding how a small reform of the nonlinear
tax schedule impacts the aspirational threshold.

Next, taking the integral (i.e. summing across types) on each side of equation (42), which
characterizes the behavioral response of each type-w agent to the tax reform,we can solve
for the shared shift in the aspirational threshold da/dκ:

da

dκ
=

∫
dz(w)
dκ

dF (w)

=
∫ [

−ρz(z(w)) · z(w)
1 − Tz

εcz(w) − ρ(z(w))
1 − Tz

ηz(w)
]
dF (w) + da

dκ

∫
∂z(w)
∂a

dF (w),
(50)

which simplifies to:

da

dκ
= −

∫ [
ρz(z(w)) · z(w)

1 − Tz

εcz(w) + ρ(z(w))
1 − Tz

ηz(w)
]
dF (w)

1 −
∫

∂z(w)
∂a

dF (w)
. (51)

This corresponds to the aggregate (or average) of the standard substitution effects and
income effects, scaled up (or down) by an aspiration-driven multiplier. If agents are ma-
joritarily motivated by an increase in their aspiration threshold (i.e., if higher aspirations
inspire), then the multiplier scales up the magnitude of the average behavioral response.
On the other hand, if agents are predominantly discouraged by an increase in their as-
piration threshold (i.e., if higher aspirations frustrate), then the multiplier scales down
the magnitude of the average behavioral response. As in the linear case, the multiplier
captures the full sequence of adjustments toward the static equilibrium fixed point. Con-
vergence of the fixed-point iteration requires

∣∣∣∫ ∂z(w)
∂a

dF (w)
∣∣∣ < 1.

Different tax reformswill mechanically have different impacts on the aspirational thresh-
old. Let us re-examine da/dκ under one commonly used reform to derive the optimal
marginal tax rate schedule.

Consider the small reform which only increases the tax liability for those above a cer-
tain income level. This will mechanically change themarginal income tax for individuals
within a small income band:
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• ρ(z(w)) = 0 for individuals with z(w) < z∗;

• ρ(z(w)) = 1 > 0 (a fixed increment) for z(w) > z∗ + δz;

• ρ(z(w)) = z(w)−z∗

δz
for those with z∗ ≤ z(w) ≤ z∗+δz, so that ρz(z(w)) = 1

δz
> 0within

this small income band.

It will induce substitution effects for those within the small income band around z∗ and
income effects for those earningmore than z∗. Evaluating da/dκ from equation (51) using
these reform parameters yields:6

da

dκ
=

∫ z∗+δz

z∗
−ρz(z(w)) · z(w)

1 − Tz

εcz(w)dF (w)︸ ︷︷ ︸
<0

+
∫
z(w)≥ z∗+δz

− 1
1 − Tz

ηz(w)dF (w)︸ ︷︷ ︸
≥0

1 −
∫ ∂z(w)

∂a
dF (w)

. (52)

Importantly note that at some income levels z∗, it may be the case that the sum of income
effects above z∗ (positive, corresponding to the right-hand side term inside the square
brackets above) will dominate the substitution effect at z∗ (negative, corresponding to
the left-hand side term inside the square brackets above). If so, this small reform which
increases the marginal tax rate in an income band around z∗ will increase the aggregate
aspirational threshold a (da/dκ > 0).

Plugging this expression for da/dκ into the planner’s first-order condition (equation 45)
evaluated at this specific reform, and using that all terms on the small band weighted by
ρ(z(w)) vanish as δz → 0, gives

0 =
∫
z(w)>z∗

[
1 − γ(w)

λ
uc − Tz − Ω

1 − Tz

ηz(w)
]
dF (w)

− lim
δz→0

∫
z∗ ≤ z(w)≤ z∗+δz

Tz − Ω
1 − Tz

ρz(z(w)) · z(w)εcz(w)dF (w),
(53)

where

Ω ≡ −

∫ [γ(w)
λ

ϕa + Tz
∂z(w)
∂a

]
dF (w)

1 −
∫

∂z(w)
∂a

dF (w)
(54)

represents the total social shadow price of a marginal increase in the aspiration level,
accounting for both fiscal and welfare externalities, scaled up by an aspirationmultiplier.

6Note that in the expression below, I am omitting the term capturing the income effects within the small
income band which converges to zero as δz goes to zero.
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Note that it depends on the entire tax schedule across all income levels. Rearranging
terms, and evaluating it at z∗ yields the following result.

Corollary 3 (Optimal Nonlinear Tax Rate). In the tax optimumwith a = z̄, the marginal tax
rate at income level z∗, denoted by T ∗

z ≡ Tz(z∗, κ) must satisfy the following condition:

T ∗
z − Ω

1 − T ∗
z

= 1
ε̄cz∗

· 1
z∗h(z∗) ·

∫ +∞

z∗

[
1 − g(z) − ηz(z)Tz(z) − Ω

1 − Tz(z)

]
h(z)dz, (55)

where g(z) ≡ γ · uc/λ.

This formula shows that, when assuming a shared aspirational threshold a = z̄, the plan-
ner’s condition coincides with the standardMirrlees recursion augmentedwith the aggre-
gate externality Ω which combines the direct relative income externality

∫ γ(w)
λ

ϕadF (w)
togetherwith the aggregatefiscal externality fromaspiration-drivenbehavioral responses∫
Tz

∂z(w)
∂a

dF (w), scaled up by the aspiration multiplier.

Top-earners aspirations (a = z̄+). Consider now the top-earners specification a = z̄+ =
1
p

∫
w≥w̃

z(w) dF (w) from Section 2, with p ≡ 1 − F (w̃). Only income responses within the
reference group feed back into a. Integrating (42) over {w ≥ w̃} and solving for da/dκ:

da

dκ
= −

1
p

∫
w≥w̃

[
ρz(z(w)) z(w)

1 − Tz

εcz(w) + ρ(z(w))
1 − Tz

ηz(w)
]
dF (w)

1 − 1
p

∫
w≥w̃

∂z(w)
∂a

dF (w)
, (56)

with stability requiring
∣∣1
p

∫
w≥w̃

∂z(w)
∂a

dF (w))
∣∣ < 1. A key difference from the atmospheric

case: the standard perturbation that raises tax liability above z∗ creates substitution ef-
fects only in [z∗, z∗ + δz], which lies inside the reference group only if z∗ ≥ z(w̃). Absent
income effects (ηz = 0), if z∗ < z(w̃) then, for sufficiently small δz, da/dκ = 0 and the
formula reduces to the standard ABC formula. With income effects, reforms below z(w̃)
still shift a through income effects on reference-group members.

I therefore present the wedge result for z∗ ≥ z(w̃) assuming away income effects. Define
the aspiration total externality as:

Ω+ ≡ −

∫ [γ(w)
λ

ϕa(w) + Tz(z(w)) ∂z(w)
∂a

]
dF (w)

p

(
1 − 1

p

∫
w≥w̃

∂z(w)
∂a

dF (w)
) . (57)
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The numerator integrates over the entire population (everyone bears the externality cost).
Thedenominator differs from theatmospheric case: 1/p reflects that eachdollar of reference-
group income raises a by 1/p, and the multiplier involves only the reference group’s aspi-
ration responses.

Corollary 4 (Optimal Nonlinear Tax Rate with Top-earners Aspirations). In the tax opti-
mum with a = z̄+ and assuming ηz = 0, the marginal tax rate at income level z∗ ≥ z(w̃)
satisfies

T ∗
z (z∗) − Ω+

1 − T ∗
z (z∗) = 1

ε̄cz∗
· 1
z∗h(z∗) ·

∫ +∞

z∗
[1 − g(z)]h(z) dz, (58)

where Ω+ is defined in (57).

This is the same corrected Mirrlees condition as Corollary 3 (with ηz = 0), restricted to
income levels at or above the reference-group cutoff. Two features distinguish it from the
atmospheric case. First, the aspiration wedge is active only above z(w̃): below the cutoff,
reforms do not create substitution effects on reference-group members, and with ηz = 0
the formula is standard. Second, the factor 1/p in the denominator of Ω+ amplifies the
wedge for smaller reference groups, holding the numerator and the within-group aspi-
ration feedback fixed. Whether a more exclusive group (higher w̃, smaller p) ultimately
produces a larger Ω+ depends on how the within-group aspiration feedback 1

p

∫
w≥w̃

∂z
∂a

dF

changes with the cutoff. In contrast to the atmospheric case, where Ω shifts all marginal
rates uniformly, the top-earners specification concentrates the aspiration adjustment at
the top of the income distribution. Marginal rates above z(w̃) are adjusted upward when
Ω+ > 0 (the corrective case under envy with motivated top earners) and downward when
Ω+ < 0.

4.5 Group-specific aspirations (aθ = z̄θ).

In this section, I assume the government is constrained to use a common nonlinear tax
schedule T (z, κ) = T (z) + κρ(z) that does not condition on θ. Let the group-specific aspi-
rational threshold be

aθ = z̄θ ≡
∫

z(w, θ) dFθ(w), θ ∈ {1, . . . , N},

and assume no cross-group aspiration spillovers, such that

∂z(w, θ)
∂aθ′

= 0 for all θ′ ̸= θ.
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Write g(w, θ) ≡ γ(w, θ)uc(w, θ)/λ. Then the behavioral response of type (w, θ) to a small
reform is

dz(w, θ)
dκ

= −ρz(z(w, θ)) z(w, θ)
1 − Tz

εcz(w, θ) − ρ(z(w, θ))
1 − Tz

ηz(w, θ) + daθ
dκ

∂z(w, θ)
∂aθ

. (59)

Integrating (59) within each group and using aθ = z̄θ yields

daθ
dκ

= −

∫ [
ρz(z(w, θ)) z(w, θ)

1 − Tz

εcz(w, θ) + ρ(z(w, θ))
1 − Tz

ηz(w, θ)
]
dFθ(w)

1 −
∫

∂z(w, θ)
∂aθ

dFθ(w)
. (60)

The denominator is the within-group aspirationmultiplier. The derivative is well-defined
when thedenominator is nonzero,with the local stability condition |

∫
∂z(w, θ)/∂aθ dFθ(w)| <

1 for each θ.

Define the group-specific aspiration wedge

Ωθ ≡ −

∫ [
γ(w, θ)

λ
ϕa(w, θ) + Tz(z(w, θ)) ∂z(w, θ)

∂aθ

]
dFθ(w)

1 −
∫

∂z(w, θ)
∂aθ

dFθ(w)
. (61)

This is the social shadow value of a marginal increase in group θ’s reference income,
combining the direct welfare externality and the induced fiscal externality, scaled by the
within-group aspiration multiplier.

LetHθ(z) denote the earnings distribution in group θ induced by the common tax sched-
ule, with density hθ(z). For each income level z, let gθ(z), ηz,θ(z), and ε̄cz,θ denote the con-
ditional averages of g(w, θ), ηz(w, θ), and εcz(w, θ) among group-θ individuals earning z.

Corollary 5 (Optimal Nonlinear Tax Rate with Group-Specific Aspirations). At an interior
optimum, consider the standard perturbation that raises tax liability above income z∗. Then

T ∗
z − Ω(z∗)
1 − T ∗

z

= 1
z∗h(z∗) ε̄cz∗

N∑
θ=1

πθ

∫ ∞

z∗

[
1 − gθ(z) − ηz,θ(z) Tz(z) − Ωθ

1 − Tz(z)

]
hθ(z) dz, (62)

where

h(z) =
N∑
θ=1

πθhθ(z), ε̄cz =
∑N

θ=1 πθhθ(z)ε̄cz,θ
h(z) ,
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and

Ω(z) =
∑N

θ=1 πθhθ(z)ε̄cz,θ Ωθ∑N
θ=1 πθhθ(z)ε̄cz,θ

. (63)

The formula has the same Mirrleesian structure as in the one-dimensional case, but the
aspiration correction is no longer a single uniform wedge across income levels (as it is
the case with a = z̄).

Each group θ generates its own aspiration wedge Ωθ, reflecting the direct welfare cost
of higher reference income within that group together with the induced fiscal external-
ity from aspiration-driven behavioral responses, both scaled by a within-group aspira-
tion multiplier. The relevant correction Ω(z∗) is an elasticity-weighted average of the Ωθ’s
among the groups represented at that income level. This creates a new composition chan-
nel in optimal tax design. Marginal tax rates should be adjusted more strongly at income
levels where the tax base is disproportionately composed of groups for which aspirations
generate large welfare losses or large fiscal externalities.

In the special case without income effects (ηz(w, θ) = 0 for all (w, θ)), (62) simplifies to

T ∗
z − Ω(z∗)
1 − T ∗

z

= 1
z∗h(z∗) ε̄cz∗

∫ ∞

z∗
[1 − g(z)]h(z) dz, (64)

where

g(z) =
∑N

θ=1 πθhθ(z) gθ(z)
h(z) .

Thus, absent income effects, group-specific aspirations modify the standard “ABC” for-
mula only through the local wedge Ω(z∗). When N = 1, the formula collapses to the
atmospheric-aspirations case.

5 Empirical Application

While the theoretical framework demonstrates that aspirations can significantly alter the
structure of optimal tax schedules, translating these insights into policy recommenda-
tions requires empirical evidence on the magnitude and nature of aspiration-driven be-
havior and preferences.

Most of the empirical literature has focused on the externality effect on well-being. In
contrast, I focus my attention on the behavioral response in taxable income to changes
in aspirations, i.e. on the elicitation of εaz. As can be seen in the expressions for the op-
timal marginal tax rates in equations 21 and 48, what matters is the weighted average
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response across the income distribution. This requires an empirical approach that yields
estimates of εaz (or ∂z/∂a) for individuals across the incomedistribution. Importantly, and
to make progress in the empirical application, I assume that the aspirational threshold
corresponds to the average before-tax income a = z̄. I plan to relax this assumption in
future waves of the survey experiment.

A second measurement caveat concerns the mapping from survey objects to model suf-
ficient statistics and primitives. The model’s reference point a is a realized equilibrium
summary of the income distribution, while the experiment and hypothetical scenarios
manipulate perceived average income and elicits intended income over the next 12months.
The estimated response is therefore an elasticity of intended income with respect to per-
ceived average income. Interpreting it as the structural εaz entering the optimal tax formu-
las requires two assumptions: (i) full pass-through from the equilibrium reference point
to perceptions, (ii) translation of intentions into realized taxable income.

(a) Peer Reference Group (b) Current Income vs. Income Goal (next 4-5 years)

Figure 3. Evidence on the Aspiration Formation Function

Note: The figure in the left panel shows the distribution of survey responses to the question “When you think of your economic and
financial goals, and more specifically your desirable income goal, whose situation do you most compare yourself to?”. The figure in
the right panel shows the distribution of current before-tax income in 2024 vs. respondents’ income goal in the next 4 to 5 years. The
mean 2024 before-tax income in the sample of survey respondents is $71,868, while the mean income goal (in the next 4-5 years) is
$96,764, corresponding to a 34.6% increase, relative to current income.

I conduct a pre-registered online survey experiment with 1,028 respondents recruited
through Prolific Academic to be representative of the US population aged 25-54 on the
basis of age, gender, and ethnicity.7 The survey design combines two key components.
First, an information provision experiment randomly assigns respondents to a treatment

7The quotas based on age, gender, and race (ethnicity simplified) were chosen tomirror the distribution
of these characteristics in the 2024 annual estimates from the US Census Bureau available here https://
www.census.gov/data/tables/time-series/demo/popest/2020s-national-detail.html.
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group that receives information about the average personal before-tax income among
US workers aged 18-65, computed from the Current Population Survey (CPS) 2025 Annual
Social and Economic Supplement (ASEC). Second, hypothetical choice scenarios elicit be-
havioral responses by asking respondents in both control and treatment groups how their
intended before-tax income (in the next 12 months) would change if the average income
amongUSworkers aged 18-65were 5, 10, or 20% (randomly assigned) higher than they pre-
viously expected. Following best practices for survey design and information provision
experiments (Haaland et al., 2023; Stantcheva, 2023), this approach allowsme to estimate
the elasticity of taxable income with respect to aspirations, both locally with exogenous
variation, and more descriptively across the income distribution.

I took several steps to ensure response quality, including screening out respondents based
on (i) past studies’ rejection rates, and (ii) the number of hours spent on the platform.
As stated in the pre-registration, I also filter out respondents flagged as bots, speedsters,
and those failing attention checks. I also exclude respondents providing inconsistent or
nonsensical information on income measures or beliefs about average US income. After
applying these criteria, the final analysis sample consists of 998 respondents.

I also collected data to inform the shape of the aspiration formation function a, by asking
respondents whose reference group do they compare themselves the most when think-
ing of their economic and financial goals, as well as by asking them for their “desirable
income goal”, defined as the income level they would like to achieve in the next 4 to 5
years, and that represents a realistic and meaningful goal for themselves (see Figure 3).

5.1 Information Provision Experiment

Respondents are randomly assigned with equal probability to either a control or treat-
ment condition. Control group participants report their beliefs about average US income
but receive no information about the true value. Treatment group participants report
their prior beliefs, then receive accurate information from the US Census Bureau that the
average personal income for working adults aged 18-65 was $80,400 in 2024 (see Figure
A.1 for the information vignette screen), and subsequently report their posterior beliefs.
After that, respondents are asked about their intended personal before-tax income (in the
next 12 months). I plot and compare the distribution of respondents’ prior and posterior
beliefs in Figure 4.
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Figure 4. Distribution of Beliefs about the Average Income among US workers (18-65)

Note: This figure compares the distribution of respondents’ prior and posterior beliefs about the average (total) personal income
among US workers aged 18-65. Prior beliefs (navy) represent initial assessments before any information treatment (i.e., it combines
the stated belief for the control group, and the prior belief for the treated group), while posterior beliefs (in dark red) reflect updated
beliefs after information provision for the treated group only. The vertical dashed bright red linemarks the true average income of US
workers aged 18-65 ($80,400). Dotted vertical lines indicate the mean of each distribution, with values labeled in dollars. Distributions
are estimated using kernel density estimation with Epanechnikov kernels and bandwidths of 10,000 (prior) and 5,000 (posterior).

Interestingly, most respondents underestimate the level of the average personal income
among US workers aged 18-65. This misperception might be due to a combination of fac-
tors including (i) a “center bias” from lower-income earners, where people think they are
closer to the center than they actually are (Hvidberg et al., 2023), (ii) systematic underes-
timation of high incomes, and (iii) a failure to appreciate that the average (mean) income
is going to bemore influenced by outliers and thus rightly skewed toward higher incomes
relative to themedian. I use themean rather than themedian because it is more relevant
and amenable for optimal tax analysis. This choice also strengthens the first stage of my
instrumental variables strategy: by creating larger discrepancies between prior beliefs
and true values, the information treatment inducesmore substantial belief updating. Fig-
ure 4 confirms this mechanism, most treatment group respondents revised their beliefs
substantially toward the true value of $80,400.

To identify the causal effect of aspirations on taxable income, I exploit the information
provision experiment using an instrumental variables (IV) approach. The second-stage
equation relates respondent i’s intended income to their beliefs about average US income:
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log(Yi) = β0 + β1 ̂log(Beliefi) + β2Treati + β3Gi + γ′Xi + εi (65)

whereYi denotes intended before-tax income in the next 12months, Beliefi represents the
respondent’s belief about average personal before-tax income among US workers aged
18-65 (which is endogenous) in force when outcomes are reported, Gi = log(Priori) −
log(80,400) captures the size of the information shock, and Xi includes individual-level
controls for education, age, employment status, and 2024 before-tax income (all asked
before receiving any information). The first-stage equation models belief formation as:

log(Beliefi) = α0 + α1Zi + α2Treati + α3Gi + δ′Xi + ui (66)

The instrumentZi = Treati×Gi interact (exogenous) random treatment assignment with
the size of the information shock—specifically, the difference between the respondent’s
prior belief and the true average income of $80,400, which captures the magnitude of the
baseline misperception. Identification relies on the fact that random treatment assign-
ment shifts beliefs exogenously without directly affecting intended income, conditional
on controls. The estimated coefficient β1 captures the elasticity of intended income with
respect to perceived average income. As a robustness check tominimize experimenter de-
mand bias, I also present specifications that exclude respondents whose income would
respond to an unexpected 10% increase in Denmark’s average income (a Placebo ques-
tion).

It is important to note that this estimate represents a local average treatment effect for
compliers, i.e., respondents whose beliefs are shifted by the information treatment.
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Table 1. IV Estimates: Elasticity of taxable income with respect to the average US income

Full Sample Placebo = 0 Sample

(1) (2) (3) (4) (5) (6) (7) (8)
OLS IV OLS IV OLS IV OLS IV

Log belief avg. US income -0.036 -0.208 -0.003 0.004 0.003 0.020 0.014 0.048
(0.126) (0.176) (0.031) (0.050) (0.141) (0.223) (0.028) (0.046)

Additional controls N N Y Y N N Y Y
Observations 998 998 998 998 721 721 721 721
First-stage F-stat . 227.93 . 124.05

Note: *** p<0.01, ** p<0.05, * p<0.1.
This table shows estimates from log–log regressions of respondents’ intended taxable income over the next 12 months on their belief
about average income among US workers aged 18–65 (in effect when outcomes are reported). Columns labeled OLS estimate this
relationship directly, while columns labeled IV instrument respondents’ beliefs with randomly assigned treatment status interacted
with the information shock, defined as log prior belief minus log true average income. All specifications include the main effects
of treatment status and the information shock. Specifications with additional controls include log 2024 before-tax income, age, age
squared, education level, employment status, and urban versus rural residence. The “Placebo = 0 Sample” consists of respondents
who indicated that their income would not respond to an unexpected change in average income among workers in Denmark. Robust
standard errors are reported in parentheses.

Table 1 reports the IV coefficient estimates from equation (65). Focusing on columns (6),
and (8), I find a positive elasticity of intended taxable incomewith respect to perceived av-
erage US income ranging from 0.02 to 0.048, though none of the estimates are statistically
distinguishable from zero. Including individual-level controls in column (8) increases sta-
tistical precision, narrowing the standard errors substantially, but the positive point es-
timates remain small and not statistically significant. These coefficient estimates might
suggest that the average income in society is not a great proxy for one’s aspirations, at least
not a universal one (Figure 3 showsmost compare to narrower groups), andmotivates the
tailored approach I plan to use in future waves of the online survey experiment.

5.2 Hypothetical Choice Survey

After eliciting respondents’ beliefs about the average income among US workers aged 18-
65, as well as their intended personal before-tax income in the next 12 months, I present
respondents with hypothetical scenarios and ask them how they might respond in terms
of their own total income if they learn today that the average income in the U.S. for work-
ing adults aged 18-65 is some % higher than they expected, using a slider anchored at
their intended income (provided in a previous response) with the default option being
“Stay the same” (see Figure A.2). The percentage increase is randomly assigned across
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respondents to be 5%, 10% or 20%. Importantly, I tell respondents to assume prices and
hourly pay stay the same, and that nothing changes for themunless they decide to change
it. I also tell respondents twice, first in the setup screen, and at the end of the question
(see Figure A.2) that in order to change their actual income, respondents need to adjust
their working hours, income sources, or switch jobs or positions.

The slider is initially centered at 0% and lets respondents choose a % response (either
positive or negative) for their updated intended income in the next 12months. This allows
me to directly compute an individual-level elasticity of taxable income with respect to
changes in the average US income (as the ratio of percentage changes).

(a) All Respondents (b) Placebo = 0

Figure 5. Elasticity of taxable income with respect to the average US income εaz across the income distribu-
tion

Note: This figure displays the relationship between taxable income elasticity and 2024 before-tax personal income using binned scat-
terplots with quadratic polynomial fits. The elasticity is calculated from hypothetical choice scenarios as the percentage change in
intended 12-month income divided by the percentage change in average US income (randomized across 5, 10, and 20%). See Figure
A.2 for more details. Each panel presents estimates from 20 equal-sized bins with 95% confidence bands. The horizontal dashed red
line indicates the sample mean elasticity, weighted by before-tax income. Panel (a) includes all respondents in the analysis sample.
Panel (b) exclude respondents whose income would respond to an unexpected 10% increase in Denmark’s average income (a Placebo
question). The binscatter estimation follows the methodology of Cattaneo et al. (2024).

Figure 5 shows the distribution of these respondent-level elasticities across the distri-
bution of before-tax personal income (in 2024), using binscatter plots with 20 bins, a
quadratic polynomial fit, together with confidence bands (Cattaneo et al., 2024). Figure
5a shows this for all respondents, while Figure 5b restricts the sample to respondents
(72% of respondents) whose incomewould not respond to an unexpected 10% increase in
Denmark’s average income. This ismy preferred sample because it is less likely to feature
experimenter demand bias.
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The first striking finding is that the estimated elasticity of taxable income with respect to
the average US income is positive throughout the income distribution, with an income-
weighted average of 0.26 in the preferred sample. This stands in contrast to theoretical
predictions that some lower-income individuals may be in a frustrated region (Genicot
and Ray, 2017), where they would either be unaffected by an increase in their socially-
determined aspirations (a zero response) or become discouraged (a negative response).

Second, these figures reveal a pronounced negative gradient in εaz across the income dis-
tribution, with low-income respondents exhibiting substantially higher responsiveness
to changes in average US income (elasticities around 0.35) compared to high-income re-
spondents (elasticities declining toward 0.2). This pattern is consistent with an increasing
and concave aspirational utility component, as depicted in Figure 2, but on its own, does
not identify the shape of ϕ nor rule out the S-shaped specification in Figure 1 whose ob-
served agents lie on the motivating side. Put differently, I find that US respondents are
predominantly motivated by increased aspirations, rather than frustrated, and this holds
true across the income distribution.

6 Policy Simulations

6.1 Optimal Linear Tax

To assess the quantitative implications of aspiration-driven behavior for optimal tax pol-
icy, I simulate optimal linear tax rates under alternative calibrations of the key sufficient
statistics. I focus on the simple society-wide aspirational threshold a = z̄. As discussed
in Section 3.4, this simplifying assumptionmeans ε1−τ

a = e. And thus, using Lemma 1, we
have

e =
ε̄1−τ
zu − η̄

1 − τ
1−τ

η̄ − ε̄az
(67)

where ε̄az is the object I measure in my survey. Following the formula derived in Section
3.4, the optimal linear tax rate is given by:

τ = 1 − ḡ + e · Ã
1 − ḡ + e

.

I calibrate the baseline parameters using estimates from the literature, as summarized
in Table 2. For the average welfare weight, I use ḡ = 0.85 following Hendren (2020) and
Piketty and Saez (2013). I first introduce the notation ε̄1−τ

zc for the aggregate compensated
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ETI, and use the aggregate Slutsky approximation ε̄1−τ
zc = ε̄1−τ

zu − η̄ which holds exactly
when Cov(z, η) = 0. I consider two scenarios for the uncompensated elasticity of taxable
income and income effects: a low (compensated) ETI scenario with ε̄1−τ

zu = 0.2 and η̄ = 0
consistent with Saez et al. (2012), and a high (compensated) ETI scenario with ε̄1−τ

zu = 0.3
and η̄ = −0.1 based on Gruber and Saez (2002) and related studies on income effects
(Vivalt et al., 2024; Imbens et al., 2001).

Table 2. Key Parameters for Optimal Linear Tax Simulations

Parameter Paper Estimate Range

Compensated ETI: ε̄1−τ
zc Chetty (2012) 0.33 [0.23, 0.61]

Saez et al. (2012) 0.25 [0.12, 0.40]
Gruber and Saez (2002) 0.40 [0.17, 0.63]

Uncompensated ETI: ε̄1−τ
zu Kleven and Schultz (2014) 0.20 [0.05, 0.30]

Avg. Income Effects: η̄ Saez et al. (2012) 0
Gruber and Saez (2002) -0.13 [-0.347, 0.08]
Vivalt et al. (2024) -0.16
Imbens et al. (2001) -0.11

Avg. Welfare Weights: ḡ Hendren (2020) 0.85
Piketty and Saez (2013) 0.87

Figures 6a and 6b show comparative statics to illustrate how the optimal tax rate varies
with the aspiration elasticity ε̄az for different values of the aggregate direct externality
parameter Ã ∈ {0, 0.1, 0.2}. As expected, for the plotted calibrations (0 ≤ Ã < 1 and
1 − ḡ > 0), the optimal tax rate decreases with the aspiration elasticity, reflecting the ad-
ditional behavioral response that must be accounted for when setting marginal tax rates.
In the low-ETI scenario, and with Ã = 0.1, moving from ε̄az = 0 to ε̄az = 0.25 reduces the
optimal tax rate from 49% to 42%, corresponding to a 13% reduction. (see Figure 6a).
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(a) Low ETI scenario (b)High ETI scenario

Figure 6. Optimal Linear Tax: Comparative Statics

In the high-ETI scenario, and with Ã = 0.1, moving from ε̄az = 0 to ε̄az = 0.25 reduces the
optimal tax rate from 36% to 31%, corresponding to a 14% reduction (see Figure 6b).

7 Conclusion

This paper shows that incorporating endogenous, socially-determined aspirations into
optimal tax design fundamentally alters the standard equity-efficiency tradeoff. I derive
sufficient statistics formulas for linear and nonlinear income taxation that augment the
classic formulas with a new fiscal externality term: the elasticity of taxable income with
respect to the aspirational threshold. This elasticity determineswhether aspirationsmoti-
vate or frustrate labor supply, with direct implications for optimal tax rates. Using survey
evidence from US respondents and hypothetical choices, I find that aspirations predom-
inantly motivate across the income distribution, with elasticity estimates ranging from
0.35 at low incomes to 0.2 at high incomes. This implies that standard optimal tax formu-
las may overstate the desirable degree of progressivity.

Two important extensions remain for future versions of this work. First, I plan to con-
duct numerical simulations for the optimal nonlinear tax schedule. Second, I aim to in-
corporate upward-looking, and group-specific aspirational thresholds into the empirical
analysis since it is likely that the aspiration elasticitywill be larger for occupation-specific,
age-specific, or education-specific reference incomes. The future surveywave elicits both
the reference group, and the sign of the behavioral response ∂z/∂a conditional on that
group.
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A Empirical Appendix

A.1 Information Provision Experiment

Figure A.1. Information Provision Experiment: Vignette on the Average Income among US Workers (18-65)

A.2 Hypothetical Choice

Figure A.2. Online Survey: Screenshot of the Hypothetical Choice Screen

44



B Proofs of Theoretical Results

B.1 Optimal Linear Income Tax

Proof of Proposition 1. Because we plugged the planner’s budget constraint directly into
each agent’s indirect utility function in equation (11), the planner’s maximization prob-
lem is a simple unconstrained problem. Taking the total derivative with respect to τ , the
planner’s first-order condition then writes as:

dW

dτ
=

∫
γ(w)

[
∂v(w)
∂τ

+ ∂v(w)
∂z

dz(w)
dτ

+ ∂v(w)
∂z̄

dz̄

dτ
+ ∂v(w)

∂a

da

dτ

]
dF = 0, (68)

where ∂v(w)/∂z = 0 for all agents from the individuals’ first-order conditions (direct ap-
plication of the envelope theorem), ∂v/∂τ = (−z(w) + z̄) · uc(w), ∂v(w)/∂z̄ = τ uc(w), and
∂v(w)/∂a = ϕa(w). Hence, the planner’s first-order condition rewrites as:

dW

dτ
=

∫
γ(w) · uc(w)

[
z̄ − z(w) − τ

dz̄

d(1 − τ)

]
dF +

∫
γ(w) da(w)

dτ
ϕa(w) dF (69)

=
∫

γ(w) · uc(w)(z̄ − z(w)) dF︸ ︷︷ ︸
Net Redistribution

+
∫

−γ(w) · uc(w) τ

1 − τ
z̄e dF︸ ︷︷ ︸

Behavioral Response

+
∫

γ(w) da(w)
dτ

ϕa(w) dF︸ ︷︷ ︸
Aspiration Externality

= 0,

(70)

where e = 1−τ
z̄

dz̄
d(1−τ) is the aggregate elasticity of taxable income with respect to the net-

of-tax rate. Next, denoting by g(w) ≡ γ(w)uc(w)/
∫
γ(w)uc(w)dF the normalized social

welfare weight for an agent of type w, rearranging terms yields:

τ

1 − τ
z̄e = z̄ −

∫
g(w)z(w)dF +

∫
g(w)
uc(w)

da(w)
dτ

ϕa(w) dF, (71)

which further simplifies to:
τ

1 − τ
= 1

e

(
1 − ḡ + Ā

)
, (72)

where ḡ ≡
∫
g(w)z(w)dF/z̄, and Ā = 1

z̄

∫ g(w)
uc(w)

da(w)
dτ

ϕa(w) dF .

Proof of Lemma 1. Integrating the individual response dz(w)/d(1 − τ) over F :

dz̄

d(1 − τ) =
∫ [

z(w)
1 − τ

ε1−τ
zu (w) − z̄

1 − τ
η(w) + τ

1 − τ
η(w) dz̄

d(1 − τ) + z(w)
1 − τ

ε1−τ
z,a (w)

]
dF. (73)
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Collecting the dz̄/d(1 − τ) terms on the left:

dz̄

d(1 − τ)

(
1 − τ

1 − τ
η̄

)
= z̄

1 − τ

[
ε̄1−τ
zu − η̄ + ε̄1−τ

z,a

]
, (74)

where ε̄1−τ
zu ≡

∫ z(w)
z̄
ε1−τ
zu (w) dF , η̄ ≡

∫
η(w) dF , and ε̄1−τ

z,a ≡
∫ z(w)

z̄
ε1−τ
z,a (w) dF . Multiplying

both sides by (1 − τ)/z̄ and using e ≡ 1−τ
z̄

dz̄
d(1−τ) :

e =
ε̄1−τ
zu − η̄ + ε̄1−τ

z,a

1 − τ
1−τ

η̄
. (75)

Proof of Corollary 1. Combining the optimal linear tax rate formula from Proposition 1 to-
gether with the decomposition of the aggregate elasticity of taxable income from Lemma
1, and rearranging terms yields the desired formula.

Proof of Corollary 2. From the planner’s FOC (14), decompose the behavioral response us-
ing e = e0 + ε̄1−τ

z,a /(1 − τ
1−τ

η̄) from Lemma 1. The aspiration-induced component in the
planner’s FOC in (71), can be written as

τ

1 − τ
z̄ ·

ε̄1−τ
z,a

1 − τ
1−τ

η̄
= τ

1 − τ
1−τ

η̄

∫
∂z(w)
∂a

da

d(1 − τ) dF = − τ

1 − τ
1−τ

η̄

∫
∂z(w)
∂a

da

dτ
dF. (76)

Substitutingback into theFOC in (71), collecting the standard termsunder e0, anddefining
B̄ ≡ 1

z̄
τ

1− τ
1−τ

η̄

∫ ∂z(w)
∂a

da
dτ

dF , dividing through by z̄, and rearranging gives τ
1−τ

= (1− ḡ + Ā+
B̄)/e0. Isolating τ yields the final expression.

Derivation for top-earners aspirations. Suppose aspirations are givenby the average income
of the top p fraction:

a = z̄+ ≡ 1
p

∫
w≥w̃

z(w) dF (w), (77)

where Pr(w ≥ w̃) = p. Differentiating (77) with respect to τ gives

da

dτ
= 1

p

∫
w≥w̃

dz(w)
dτ

dF (w). (78)

Using (15) and (78) and collecting the da
dτ
terms gives

da

dτ

[
1 − 1

p

∫
w≥w̃

∂z(w)
∂a

dF (w)
]

= 1
p

∫
w≥w̃

dz(w)
dτ

∣∣∣∣
da=0

dF (w), (79)
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and therefore

da

dτ
=

1
p

∫
w≥w̃

dz(w)
dτ

∣∣∣∣
da=0

dF (w)

1 − 1
p

∫
w≥w̃

∂z(w)
∂a

dF (w)
. (80)

Assume now that income effects are zero, η(w) = 0. Then the direct response of earnings
to the tax rate, holding aspirations fixed, is

dz(w)
dτ

∣∣∣∣
da=0

= − z(w)
1 − τ

ε1−τ
zu (w). (81)

Substituting (81) into (80) gives

da

dτ
= −

1
p

∫
w≥w̃

z(w)
1 − τ

ε1−τ
zu (w) dF (w)

1 − 1
p

∫
w≥w̃

∂z(w)
∂a

dF (w)
. (82)

Now define
ε̄+, 1−τ
zu ≡ 1

pz̄+

∫
w≥w̃

z(w) ε1−τ
zu (w) dF (w). (83)

Using a = z̄+ and the definition ε1−τ
a ≡ 1−τ

a
da

d(1−τ) = −1−τ
a

da
dτ
, equation (82) implies

ε1−τ
a =

ε̄+, 1−τ
zu

1 − 1
p

∫
w≥w̃

∂z(w)
∂a

dF (w)
. (84)

Next, using the definition of Ā from Proposition 1, Ā = 1
z̄

∫ g(w)
uc(w)

da
dτ
ϕa(w) dF (w). If Ã ≡

−
∫ g(w)

uc(w)ϕa(w) dF (w), then substituting da
dτ

= − a
1−τ

ε1−τ
a and a = z̄+ yields

Ā = z̄+

z̄

ε1−τ
a

1 − τ
Ã. (85)

Using ε1−τ
z,a (w) = ε1−τ

a εaz(w),

ε̄1−τ
z,a =

∫
z(w)
z̄

ε1−τ
z,a (w) dF (w) = ε1−τ

a

∫
z(w)
z̄

εaz(w) dF (w) ≡ ε1−τ
a ε̄az . (86)
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Finally, with no income effects, Corollary 1 implies

τ = 1 − ḡ + Ā

1 − ḡ + Ā + ε̄1−τ
zu + ε1−τ

a ε̄az
, (87)

which is exactly (27).

Proof of Optimal Linear Tax Rate Formula with Group-Specific Aspirations. By the envelope the-
orem, the derivative of indirect utility for agent (w, θ) with respect to τ is:

dv(w, θ)
dτ

= uc(w, θ)
[
z̄ − z(w, θ) + τ

dz̄

dτ

]
+ ϕa(w, θ)dz̄θ

dτ
,

where we used dT/dτ = z̄ + τ dz̄
dτ
from budget balance.

With γ(w, θ) ≡ G′(v(w, θ)), the derivative of social welfare is:

dW

dτ
=

∑
θ

πθ

∫
γ(w, θ)dv(w, θ)

dτ
dFθ(w).

DefineΛ ≡
∑

θ πθ

∫
γ(w, θ)uc(w, θ) dFθ, normalizedwelfareweights g(w, θ) ≡ γ(w, θ)uc(w, θ)/Λ,

and ḡ ≡ 1
z̄

∑
θ πθ

∫
g(w, θ)z(w, θ) dFθ.

Substituting and collecting terms:

dW

dτ
= Λz̄(1 − ḡ) + Λτ dz̄

dτ
+
∑
θ

πθ
dz̄θ
dτ

∫
γ(w, θ)ϕa(w, θ)dFθ.

For the externality term, note that γ(w, θ) = Λg(w, θ)/uc(w, θ), so:∫
γ(w, θ)ϕa(w, θ)dFθ = Λ

∫
g(w, θ)
uc(w, θ)ϕa(w, θ)dFθ = −ΛÃθ,

where Ãθ ≡ −
∫ g(w,θ)

uc(w,θ)ϕa(w, θ)dFθ.

Define group-specific aggregate elasticities eθ ≡ 1−τ
z̄θ

dz̄θ
d(1−τ) , so that

dz̄θ
dτ

= − eθ z̄θ
1−τ

. Similarly,
dz̄
dτ

= − ez̄
1−τ

where e =
∑

θ sθeθ and sθ ≡ πθz̄θ/z̄.

Substituting:
dW

dτ
= Λz̄(1 − ḡ) − Λτez̄

1 − τ
+
∑
θ

πθ
eθz̄θ
1 − τ

ΛÃθ.
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Setting dW
dτ

= 0, dividing by Λz̄, and multiplying by (1 − τ):

(1 − τ)(1 − ḡ) − τe +
∑
θ

sθeθÃθ = 0.

Rearranging:
(1 − ḡ) +

∑
θ

sθeθÃθ = τ(1 − ḡ + e).

Solving for τ :

τ ∗ = 1 − ḡ +
∑

θ sθeθÃθ

1 − ḡ +
∑

θ sθeθ
.

B.2 Optimal Nonlinear Income Tax

Proof of Lemma 2. Consider the reform function ρ()where we increase the tax liability by
1 for all individuals but leave the marginal tax unchanged, such that ρ(z(w)) = 1, and
ρz(z(w)) = 0 for all z(w). This reform shuts down the standard substitution term: it af-
fects behavior through income effects and the induced shift in aspirations. Plugging these
values into equation (45) and setting it equal to zero to characterize the optimum writes
as:

0 =
∫ [

1 − γ(w)
λ

uc −
Tz

1 − Tz

ηz(w)
]
dF (w) +

∫
da

dκ

[γ(w)
λ

ϕa + Tz
∂z(w)
∂a

]
dF (w). (88)

Using the notation for γ(w)
λ

uc + Tz

1−Tz
ηz(w), together with

∫
dF (w) = 1, and rearranging

terms yields the desired result.

Proof of Proposition 2. Consider a small reform which increases the tax liability for those
above a certain income level. This will mechanically change the marginal income tax for
individuals within a small income band:

• ρ(z(w)) = 0 for individuals with z(w) < z∗;

• ρ(z(w)) = 1 > 0 (a fixed increment) for z(w) > z∗ + δz;

• ρ(z(w)) = z(w)−z∗

δz
for those with z∗ ≤ z(w) ≤ z∗+δz, so that ρz(z(w)) = 1

δz
> 0within

this small income band.
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In other words, individuals with incomes below z∗ face no change in tax liability, those
well above z∗ + δz face a full shift of 1, and only those in the small interval [z∗, z∗ + δz]
face a strictly positive marginal tax rate increase.

To characterize the optimumusing this second reform, we again set the net welfare effect
of the reform to zero using equation (45)

0 =
∫
z(w)≥ z∗+δz

[
1 − γ(w)

λ
uc − Tz

1 − Tz

ηz(w)
]
dF (w)

+
∫
z∗ ≤ z(w)≤ z∗+δz

[
1 − γ(w)

λ
uc − Tz

1 − Tz

ηz(w)
]
ρ(z(w))dF (w)

− 1
δz

∫
z∗ ≤ z(w)≤ z∗+δz

Tz

1 − Tz

z(w)εcz(w)dF (w)

+
∫

da

dκ

[γ(w)
λ

ϕa + Tz
∂z(w)
∂a

]
dF (w).

(89)

The second term is of order δz and vanishes as δz → 0. Denote ε̄cz∗ the local average
compensated elasticity at income level z∗:

ε̄cz∗ ≡ lim
δz→0

∫
z∗ ≤ z(w)≤ z∗+δz

εcz(w) dF (w)
H(z∗ + δz) −H(z∗) , (90)

together with the common notation for the average social marginal value of private re-
sources of individuals who earn more than z∗:

ᾱz(w)>z∗ ≡

∫
z(w)>z∗

α(w)dF (w)
1 −H(z∗) . (91)

Taking the limit as δz → 0, using the definition of h(z∗), then yields:

T ∗
z

1 − T ∗
z

z∗h(z∗)ε̄cz∗ = (1 −H(z∗)) · (1 − ᾱz(w)>z∗)

+
∫

da

dκ

[γ(w)
λ

ϕa + Tz
∂z(w)
∂a

]
dF (w).

(92)

Rearranging terms yields:

T ∗
z

1 − T ∗
z

= 1
ε̄cz∗

(1 −H(z∗)) · (1 − ᾱz(w)>z∗) +
∫

da

dκ

[γ(w)
λ

ϕa + Tz
∂z(w)
∂a

]
dF (w)

z∗h(z∗)

= 1
ε̄cz∗

(1 −H(z∗)) · (1 − ᾱz(w)>z∗) + Ā + B̄

z∗h(z∗)

(93)
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where Ā ≡
∫

γ

λ

da

dκ
ϕadF (w) and B̄ ≡

∫
Tz

da

dκ

∂z(w)
∂a

dF (w).

Proof of equations (56)–(58) (Top-earners nonlinear case). With a = z̄+ = 1
p

∫
w≥w̃

z(w) dF (w),
differentiating with respect to the reform parameter κ:

da

dκ
= 1

p

∫
w≥w̃

dz(w)
dκ

dF (w).

Substituting the behavioral decomposition (42) and collecting the da/dκ terms:

da

dκ

(
1 − 1

p

∫
w≥w̃

∂z(w)
∂a

dF (w)
)

= −1
p

∫
w≥w̃

[
ρz(z(w)) z(w)

1 − Tz

εcz(w) + ρ(z(w))
1 − Tz

ηz(w)
]
dF (w),

which yields (56). For the standard perturbation that raises tax liability above z∗: if z∗ <

z(w̃), then for sufficiently small δz, ρz(z(w)) = 0 for all w ≥ w̃ because the substitution
band [z∗, z∗ + δz] lies below the reference group. However, all reference-group members
have z(w) ≥ z(w̃) > z∗, so ρ(z(w)) = 1 and income effects are nonzero in general. When
ηz = 0, both terms vanish and da/dκ = 0. With income effects, da/dκ can be nonzero
even for z∗ < z(w̃).

Now assume ηz = 0 and z∗ ≥ z(w̃). Monotonicity of z(w) ensures {z(w) ≥ z∗} ⊆ {w ≥ w̃},
so the reform’s substitution effects (at z∗) fall on reference-groupmembers. Equation (56)
then becomes

da

dκ
= −

1
p

∫
z∗ ≤ z(w)≤ z∗+δz

ρz(z(w)) z(w)
1 − Tz

εcz(w) dF (w)

1 − 1
p

∫
w≥w̃

∂z(w)
∂a

dF (w)
.

Substituting this expression into the planner’s FOC (45) yields

0 =
∫
z(w)≥ z∗+δz

[
1 − γ(w)

λ
uc

]
dF (w) +

∫
z∗ ≤ z(w)≤ z∗+δz

[
1 − γ(w)

λ
uc

]
ρ(z(w))dF (w)

−
∫
z∗ ≤ z(w)≤ z∗+δz

Tz − Ω+

1 − Tz

ρz(z(w)) · z(w)εcz(w)dF (w),

whereΩ+ is defined in (57). Themiddle term is of order δz and vanishes as δz → 0, which
yields (58).

Proof of Corollary 5. Assume at the interior optimum, that each group earnings distribu-
tionHθ admits a density hθ continuous at z∗, that z 7→ hθ(z)ε̄cz,θ is continuous at z∗.
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For an arbitrary small reform κ in the direction of ρ(z), the planner’s FOC is

0 =
N∑
θ=1

πθ

∫ [
1 − g(w, θ) − Tz

1 − Tz

ηz(w, θ)
]
ρ(z(w, θ)) dFθ(w)

−
N∑
θ=1

πθ

∫
Tz

1 − Tz

ρz(z(w, θ)) z(w, θ) εcz(w, θ) dFθ(w)

+
N∑
θ=1

πθ
daθ
dκ

∫ [
γ(w, θ)

λ
ϕa(w, θ) + Tz

∂z(w, θ)
∂aθ

]
dFθ(w).

By (60) and (61),

daθ
dκ

∫ [
γ(w, θ)

λ
ϕa(w, θ) + Tz

∂z(w, θ)
∂aθ

]
dFθ(w) = Ωθ

∫ [
ρzz

1 − Tz

εcz + ρ(z(w, θ))
1 − Tz

ηz

]
dFθ.

Substituting this identity into the planner FOC and collecting terms group by group yields

0 =
N∑
θ=1

πθ

∫ [
1 − g(w, θ) − ηz(w, θ)Tz − Ωθ

1 − Tz

]
ρ(z(w, θ)) dFθ(w)

−
N∑
θ=1

πθ

∫
Tz − Ωθ

1 − Tz

ρz(z(w, θ)) z(w, θ) εcz(w, θ) dFθ(w).

Now take the standard perturbation around z∗:

ρ(z) = 0 for z < z∗, ρ(z) = z − z∗

δz
for z ∈ [z∗, z∗ + δz], ρ(z) = 1 for z > z∗ + δz,

so that ρz(z) = 1/δz on [z∗, z∗ + δz] and 0 elsewhere.

As δz goes to zero,∫ [
1 − g(w, θ) − ηz(w, θ)Tz − Ωθ

1 − Tz

]
ρ(z(w, θ)) dFθ(w) −→

∫ ∞

z∗
(1−gθ(z)−ηz,θ(z)Tz(z) − Ωθ

1 − Tz(z) )hθ(z) dz.

For the second term, using the definition of the conditional average elasticity ε̄cz,θ,∫
Tz − Ωθ

1 − Tz

ρz(z(w, θ)) z(w, θ) εcz(w, θ) dFθ(w)

=
∫ z∗+δz

z∗

Tz(z) − Ωθ

1 − Tz(z)
1
δz

z ε̄cz,θ hθ(z) dz −→ T ∗
z − Ωθ

1 − T ∗
z

z∗hθ(z∗)ε̄cz∗,θ.
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Hence, letting δz → 0,

N∑
θ=1

πθ
T ∗
z − Ωθ

1 − T ∗
z

z∗hθ(z∗)ε̄cz∗,θ =
N∑
θ=1

πθ

∫ ∞

z∗
(1 − gθ(z) − ηz,θ(z)Tz(z) − Ωθ

1 − Tz(z) )hθ(z) dz.

Using

h(z∗)ε̄cz∗ =
N∑
θ=1

πθhθ(z∗)ε̄cz∗,θ

and

Ω(z∗) =
∑N

θ=1 πθhθ(z∗)ε̄cz∗,θΩθ∑N
θ=1 πθhθ(z∗)ε̄cz∗,θ

,

the left-hand side becomes
z∗h(z∗)ε̄cz∗

T ∗
z − Ω(z∗)
1 − T ∗

z

.

Rearranging gives

T ∗
z − Ω(z∗)
1 − T ∗

z

= 1
z∗h(z∗) ε̄cz∗

N∑
θ=1

πθ

∫ ∞

z∗

[
1 − gθ(z) − ηz,θ(z)Tz(z) − Ωθ

1 − Tz(z)

]
hθ(z) dz,

which is exactly (62).
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C Vertical Pay Transparency as a Policy Tool

There are two simple ways to augment the model with vertical pay transparency policies.
First, we can model pay transparency as a multiplicative scalar α ∈ [0, 1]which increases
the salience of relative income concerns in individual utility. Second, we can think of pay
transparency policies as correcting misperceptions about the true aspirational threshold
a. The actual effect of vertical pay transparency is likely a combination of these two, and
will depend on the share of agents for whom social comparisons aren’t salient, as well
as the share of agents with pre-existing misperceptions. Evidence from Norway’s move
to searchable tax records online is consistent with the salience channel. Income trans-
parency widened the gap in subjective well-being between rich and poor (Perez-Truglia,
2020).

C.1 WhenPayTransparency Increases theSalienceofAspirationalCon-
cerns

I start by considering the first case. Fix the tax rate τ and ask when it is desirable to
increase the salience of aspirations, denoted by α. The individual maximization problem
now rewrites as:

max
z≥0

{
u
(
(1 − τ)z + T (α), z;w

)
+ αϕ

(
z, a(α)

)}
, (94)

where the notation makes it clear that for a given linear tax rate τ , the lump-sum trans-
fer T (α) = τ z̄(τ, α) and the aspirational threshold a(α) will depend on the level of pay
transparency α via behavioral responses in taxable income. For simplicity, we consider
the case where the aspirational reference is the average taxable income in society a = z̄.

Once again, consider a utilitarian social planner which maximizes a weighted sum of in-
direct utilities subject to the government budget constraint, and individualmaximization.
For a fixed τ , it is desirable to increase α if and only if dW (τ, α)/dα > 0. Using the enve-
lope theorem, we obtain

dW

dα
=

∫
γ(w)uc(w) · τ dz̄

dα
dF (w)︸ ︷︷ ︸

Fiscal Externality

+
∫

γ(w)ϕ(z(w), z̄)dF (w)︸ ︷︷ ︸
Direct Welfare Effect

+
∫

γ(w) · αϕa(w) dz̄
dα

dF (w)︸ ︷︷ ︸
Indirect Welfare Effect

(95)
Expression (95) reveals three distinct channels:

1. A fiscal externality or resource channel, capturing how transparency-induced behav-

54



ioral responses (coming from the increased salience of the aspirational utility com-
ponent) change average tax revenue and hence the lump-sum transfer. This is a
revenue gain when dz̄/dα > 0.

2. A direct welfare effect via the aspiration utility channel, reflecting how individuals
(weighted by γ) value the aspiration componentwhen it becomesmore salient at the
current tax rate and aspirational threshold a. Thismight be a gain or loss depending
onwhether individuals with largerwelfareweights derive positive or negative utility
from relative income comparisons. This is likely to be negative for individuals with
z(w) < z̄, and hence negative on average (when weighted by welfare weights).

3. An indirect welfare effect from the transparency-induced behavioral responses, re-
flecting how transparency reshapes the reference point a = z̄ and thereby alters the
welfare cost of relative income comparisons. If ϕa < 0 (the envy case maintained in
this appendix) and dz̄/dα > 0, this effect is negative.

In the case a = z̄, the sign of da
dα

= dz̄
dα
is determined by how individuals’ taxable incomes

respond on average, to a more salient aspiration component. Differentiating the individ-
ual first order condition with respect to α yields

Yα = ϕz + [(1 − τ)ucc + ucz]
dT

dα
+ αϕza

da

dα
, (96)

With dz/dα = −Yα/Yz, T = τ z̄, and a = z̄, aggregating across agents yields:

dz̄

dα
=

−
∫

ϕz

Yz
dF (w)

1 +
∫ τ ·[(1−τ)ucc+ucz ]+αϕza

Yz
dF (w)

, (97)

where Yz = (1 − τ)2ucc + 2(1 − τ)ucz + uzz + αϕzz < 0. This expression shows how
the aggregate behavioral response will typically be positive since ϕz > 0, and features
a multiplier effect. The aggregate behavioral response dz̄/dα is amplified if, on average,
aspirationsmotivate (ϕza > 0). The response is dampened if aspirations frustrate (ϕza < 0).
This multiplier effect is lower for lower initial values of α.

It will thus be desirable to increase the salience of aspirations (via vertical pay trans-
parency policies) if and only if:∫

γ(w)uc(w) · τ dz̄
dα

dF (w)︸ ︷︷ ︸
Revenue Gain

> −
∫

γ(w)
[
ϕ(z(w), z̄) + αϕa(w) dz̄

dα

]
dF (w)︸ ︷︷ ︸

Total Aggregate Utility Costs

. (98)
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C.2 When Pay Transparency Corrects Misperceptions

An alternative way to model pay transparency is as a correction of existing mispercep-
tions about the aspirational threshold. For example, one might aspire to earn what their
manager earns, but does not know exactly what this value is and may underestimate it.
Let a(w, 1) denote the true aspirational reference point for typew under full transparency,
and let ã(w, α) denote the perceived aspirational threshold when transparency is α ∈ [0, 1],
with

ã(w, 1) = a(w, 1),

and ã(w, α) converging monotonically towards a(w, 1) as α increases. Here we explicitly
allow aspirational thresholds to depend on an agent’s type. In contrast to the case in the
previous subsection, α now affects utility only by changing perceived aspirational thresh-
olds, not by scaling the weight on the aspiration utility component.

For a fixed tax rate τ , the individual problem is

max
z≥0

{
u
(
(1 − τ)z + T (α), z;w

)
+ ϕ

(
z, ã(w, α)

)}
, (99)

where T (α) = τ z̄(τ, α) adjusts with α through behavioral responses in taxable income.
The optimal choice of taxable income z(w; τ, α) will depend on an agent’s type, on the
linear tax rate, and on the level of pay transparency.

Solving for individual maximization, applying the envelope theorem, and aggregating
across types with weights γ(w) yields the following welfare impact of marginally increas-
ing pay transparency:

dW

dα
=

∫
γ(w)uc(w) dF (w) τ dz̄

dα︸ ︷︷ ︸
Fiscal Externality

+
∫

γ(w)ϕa

(
w
) dã(w, α)

dα
dF (w)︸ ︷︷ ︸

Indirect Welfare Effect

. (100)

Relative to (95), there is no separate “direct” aspiration utility term here: transparency
enters only through the lump-sum transfer T (α) = τ z̄(α, τ) and the perceived reference
point ã(w, α).

Thefiscal externality termcaptureshow transparency-inducedbehavioral responses (stem-
ming from corrected misperceptions) change average tax revenue and hence the lump-
sum transfer. Note that we can write the aggregate behavioral response as

dz̄

dα
=

−
∫

ϕza

Yz

dã(w,α)
dα

dF (w)
1 +

∫ τ ·[(1−τ)ucc+ucz ]
Yz

dF (w)
, (101)
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where Yz = (1 − τ)2ucc + 2(1 − τ)ucz + uzz + ϕzz < 0.

The indirect welfare effect captures how aligning perceived aspirations ã(w, α) closer to
their true level a(w, 1) affects the utility from relative income concerns. With an envious
externality (ϕa < 0), the sign of this term is governed by the sign of dã(w, α)/dα (which
also determines the sign of dz̄/dα, together with ϕza when aggregated up).

For types who underestimate the aspirational threshold (i.e. ã(w, α) < a(w, 1)), increasing
transparency raises their perceived benchmark, so dã(w, α)/dα > 0. With ϕa < 0, this
lowers their utility: correcting underestimation is welfare-costly for them. This will also
induce them to supply more (less) labor if they are motivated (frustrated) by higher aspi-
rations.

For typeswho overestimate the aspirational threshold (i.e. ã(w, α) > a(w, 1)), transparency
lowers their perceived benchmark, so dã(w, α)/dα < 0. With ϕa < 0, this raises their
utility: correcting overestimation is welfare-improving. This will also induce them to
supply less labor if they are motivated by higher aspirations.

The net sign of the fiscal externality and the indirect welfare effect in (100) depends on
how misperceptions are distributed across the population, and how strongly individuals
care about aspirations (through ϕa). A marginal increase in transparency is desirable at
a given tax rate τ if and only if the sum of the fiscal externality and this misperception-
correction effect is positive.
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D Relative Consumption vs. Relative Income Concerns

The main text models aspirations as entering individual utility as a reference point rela-
tive to taxable income via ϕ(z, a;w), with e.g. the reference point determined by average
pre-tax income, a = z̄. An alternative specification, prominent in the relative concerns
literature (Boskin and Sheshinski, 1978; Oswald, 1983; Kanbur and Tuomala, 2013) is to
model social comparisons to operate through consumption instead. For example, utility
takes the form u(c, a;w) − v(z;w) with the aspirational threshold a = c̄ ≡

∫
c(w) dF (w).

Importantly, I do not impose separability between c and a in u. This appendix derives the
optimal nonlinear tax formula under relative consumption concerns and identifies the key
differences with the relative income case.

Agents choose taxable income z tomaximize u(z−T (z), a;w)−v(z;w), where aspirations
enter through consumption utility. The first-order condition is uc(c, a;w) · (1 − Tz) =
vz(z;w). Differentiating implicitly with respect to a yields

∂z

∂a
= −uca(c, a;w) (1 − Tz)

Yz

, (102)

where Yz ≡ ucc(1 − Tz)2 − ucTzz − vzz < 0 is the second-order condition. When higher
aspirations, i.e. higher consumption of peers, may raise or lower the marginal utility of
consumption (e.g. uca > 0, the “keeping up” motive), agents may increase or decrease
labor supply.

Under a nonlinear tax reform T (z, κ) = T (z) + κρ(z), the individual consumption re-
sponse is dc/dκ = (1 − Tz) dz/dκ − ρ(z), which differs from dz/dκ via both the net-of-
tax rate, and the mechanical change in tax liability from the reform. Aggregating and
using the decomposition of dz/dκ into standard (substitution and income effects) and
aspiration-driven components yields

da

dκ
=

∫ [
(1 − Tz)

∂z(w)
∂κ

− ρ(z(w))
]
dF (w)

1 −
∫

(1 − Tz)
∂z(w)
∂a

dF (w)
, (103)

where ∂z(w)/∂κ denotes the standard behavioral response holding aspirations fixed. Two
features distinguish this from the relative income case (equation 51). The numerator con-
tains a mechanical term −

∫
ρ(z) dF : collecting additional tax revenue reduces consump-

tion and hence a = c̄, even absent behavioral responses. The denominator features the
marginal retention rate (1− Tz)weighting the aspiration feedback, because a $1 increase
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in z translates into only (1 − Tz) dollars of additional consumption.

Define the total aspiration externality as

Λ ≡
−
∫ [

γ(w)
λ

ua + Tz
∂z(w)
∂a

]
dF (w)

1 −
∫

(1 − Tz)
∂z(w)
∂a

dF (w)
, (104)

combining the direct welfare externality (e.g. ua < 0 from envious comparisons) and the
fiscal externality fromaspiration-drivenbehavioral responses, scaledby thenow consumption-
based aspiration multiplier. Applying the Gerritsen (2024) style perturbation to the plan-
ner’s first-order condition and rearranging yields the following result.

In the tax optimum with a = c̄, the marginal tax rate at income level z∗ satisfies

T ∗
z

1 − T ∗
z

− Λ = 1
εc(z∗) z∗ h(z∗)

∫ +∞

z∗

[
1 − g(z) + Λ − ηz(z)

(
Tz

1 − Tz

− Λ
)]

h(z) dz. (105)

where g(z) = γ(w)uc/λ is the social welfare weight, εc(z∗) is the compensated elasticity of
taxable income, and ηz(z) is the income effect.

Comparing equation (105) with the relative income result (Corollary 3) reveals threemain
differences.

First, there is a mechanical rather than only behavioral effect of a tax reform on aspira-
tions. Under relative income concerns (a = z̄), the aspirational threshold is affected only
through behavioral labor supply responses: the tax liability T (z) is a transfer that does
not mechanically alter pre-tax income. Under relative consumption concerns (a = c̄), the
budget constraint c = z − T (z) implies that a tax reform mechanically changes average
consumption and thus a, even if no one changes their labor supply. This generates some-
thing akin to a “double dividend”: additional revenue collected from higher taxes both
funds redistribution and corrects the externality.

Second, the total aggregate externality wedge appears not only on the left hand side. Ab-
stracting from income effects (ηz = 0) simplifies the exposition. Under relative income
concerns, the optimal schedule is

T ∗
z − Ω

1 − T ∗
z

= 1
εc(z∗) z∗ h(z∗)

∫ +∞

z∗

[
1 − g(z)

]
h(z) dz.

The wedgeΩ shifts the effectivemarginal tax rate on the left-hand side, but the redistribu-
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tive benefit on the right-hand side remains standard. Under relative consumption,

T ∗
z

1 − T ∗
z

− Λ = 1
εc(z∗) z∗ h(z∗)

∫ +∞

z∗

[
1 − g(z) + Λ

]
h(z) dz.

The wedge Λ appears on both sides: raising the effective marginal tax rate (left) and aug-
menting the marginal value of redistribution (right).

Third, under 0 < 1−Tz < 1 andanonnegative aggregate aspiration response (
∫
∂z/∂a dF ≥

0), the magnitude of the aspiration multiplier is attenuated. The aspiration multiplier de-
nominator is 1 −

∫
∂z
∂a

dF under relative income concerns (equation 51), but 1 −
∫

(1 −
Tz)∂z

∂a
dF under relative consumption concerns (equation 103). The net-of-tax rate (1 − Tz)

attenuates the feedback loop. A behavioral increase in z raises c by only (1 − Tz) cents
per dollar. This translates into a smaller multiplier under relative consumption for the
same ∂z/∂a, particularly at the top of the income distribution if marginal tax rates are
higher. Intuitively, when comparisons run through consumption, the tax system directly
dampens the aspiration feedback, an effect absent when comparisons run through pre-
tax income.
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