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Optimal Income Taxation’

Louis KAPLOW/

This article explores subjects in optimal income taxation characterized by recent
research interest, practical importance in light of concerns about inequality, poten-
tial for misunderstanding, and prospects for advancement. Throughout the analysis,
paths for further investigation are highlighted. Areas of focus include multidimen-
sional abilities and endogenous wages; asymmetric information and the income of
founders; production and consumption externalities from labor effort; market power
and rents; behavioral phenomena relating to perceptions of the income tax schedule,
myopic labor supply, and the interactions of savings, savings policies, and labor sup-
ply; optimal income transfers; the relationship between optimal income taxation and
the use of other instruments; and issues relating to the social welfare function and
utility functions, including non-welfarist objectives, welfare weights, heterogeneous

preferences, and taxation of the family. (JEL D63, D82, D91, H21, H24, H53, ]22)

1. Introduction

Mirrlees (1971) launched the field of
optimal income taxation. Recent
decades have seen a resurgence of inter-
est in extending his original framework and
adapting it to perform quantitative policy
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assessments. This renaissance has paral-
leled broader attention by economists and
society to concerns about inequality and
redistribution.

The subject of optimal income taxation is
vast. It has given rise to textbooks and surveys
that vary in breadth and focus. This article
consciously highlights domains characterized
by a combination of recent research interest,
prospects for advancement, practical impor-
tance, potential for misunderstanding, and
the author’s comparative advantage. Among
the significant omissions are empirical
work, numerical methods, macroeconom-
ics, political economy, federalism, interna-
tional considerations, developing economies,
most dynamic considerations, and the
all-important subjects of administration,
compliance, and enforcement. Nevertheless,
this article covers a number of diverse and
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substantial subjects, striving throughout for
depth over breadth and seeking to illuminate
fruitful paths for further investigation.
Section 2 presents the core framework
that constitutes the foundation for all that
follows. Emphasis is placed on assumptions,
qualifications, and intuition rather than on
technical matters. Interpretation of the basic
Mirrlees (1971) model is emphasized. In
spite of its simple, static formulation, it can
properly be understood only as a reduced
form for a collapsed dynamic model wherein
each individual’s utility, income, consump-
tion, and labor effort refer to experiences
over a lifetime, including as a child, possi-
bly as a parent and part of a married couple,
and in retirement. Moreover, the nonlinear
tax and transfer schedule being optimized
actually represents much of the fiscal sys-
tem, including not only all manner of taxes
(including value-added taxes (VATs) and
payroll taxes) but also cash and in-kind trans-
fers and perhaps certain publicly provided
private goods like health care and primary
education. These often submerged fea-
tures suggest important areas for theoretical
exploration and call for substantial revision
and extension of efforts to simulate policies.
Section 3 explores determinants of labor
income that underlie the Mirrlees model.
In the standard formulation, an individu-
al’s type, ability, marginal product of labor,
and market wage are all taken to be equal
to each other and exogenous, with effective
labor supply in the economy constituting a
fungible aggregate. The evolution of income
inequality, however, motivates investigation
of the determinants of individuals skills and
the market wages that result. Earlier explo-
rations of the general equilibrium effects
of income taxation on wages have been
extended to explore a variety of impacts that
may arise when abilities are multidimensional
and occupational choice is endogenous.
Attention is also directed at individuals who
found, operate, and own significant portions

of firms. They are increasingly responsible
for a remarkable portion of income at the top
of the distribution. Founders’ labor effort
is often entangled with their capital stakes,
including from sweat equity, which creates
complications attributable to asymmetric
information between founders and external
suppliers of capital—an important deviation
from the canonical setting with perfect mar-
kets and a critical aspect of capital income
taxation that has received little attention.

Section 4 elaborates extensions of the
Mirrlees framework that address externalities
and rents caused by or associated with labor
effort. Optimal income taxation is directly
implicated when the labor wedge itself has
additional effects on social welfare or when
an additional labor wedge may be present.
Individuals® labor effort in certain occupa-
tions may generate positive or negative pro-
duction externalities that affect other types’
marginal products and hence their wages. In
addition, greater labor effort that increases
an actor’s own consumption and utility may
also raise or lower the utility of other individ-
uals because the utility functions of the latter
might depend on the circumstances of the
former. Finally, market power and its associ-
ated rents interact with the optimal income
taxation problem because market power has
distributive effects, through both markups
imposed on consumers and profits received
by firms” owners. Market power also influ-
ences the net return to labor effort by reduc-
ing wages’ purchasing power and the derived
demand for labor.

Section 5 explores the emerging subfield
of behavioral optimal income taxation. One
line of work considers systematic misper-
ceptions of the income tax schedule, which
have implications for optimal income tax-
ation as well as for the interpretation of
empirical work premised on individuals’
accurate understandings of tax reforms.
Another branch studies myopic labor supply.
Finally, the substantial behavioral economics
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research on savings and associated corrective
policies has potentially large implications for
labor effort, in part arising from the very
behavioral premises driving savings deci-
sions. These labor supply effects in turn may
have impacts on welfare that exceed those
of improved savings and, relatedly, may sub-
stantially influence optimal income taxation.
Many of these subjects have received only
limited attention.

Section 6 turns to optimal income trans-
fers, which in the Mirrlees framework can be
understood as addressing the optimal inter-
cept and the marginal income tax rates at the
bottom of the income distribution. Transfers
to the poor are particularly consequential
on account of their high marginal utilities of
consumption and because some social wel-
fare functions (SWFs) place greater weight
on those with lower levels of utility. An
important analytical tool is the introduction
of separate income tax schedules—more
broadly, tax schedules that depend on signals
in addition to income—particularly because
of the categorical nature of many transfer
programs that aim at households with chil-
dren, the disabled, or the elderly. Moreover,
each schedule (just as when there is a sin-
gle schedule) is taken to incorporate all tax
and transfer programs. Simple but important
lessons include that it is not meaningful to
think in terms of an “optimal Earned Income
Tax Credit” (EITC) or of “phaseouts” (e.g.,
whether a universal basic income should be
means tested). Whatever is omitted under
one program may be part of another; more-
over, with separate schedules, only a single,
cross-schedule revenue constraint applies.
Work-inducing policies and the participation
margin are also analyzed, generating insights
that are applicable throughout the income
distribution.

Section 7 elaborates a modular approach
to the integration of optimal income tax-
ation and other instruments that is useful
for both theoretical and applied research.

The framework has broad applicability, for
example, to commodity taxation, corrective
taxation, public goods provision, regulation,
and estate and gift taxation. The method nei-
ther relies on functional form assumptions,
like the weak separability of labor in the
utility function, nor limits itself to explora-
tions in the neighborhood of the optimum
for either the income tax or the other instru-
ments. It addresses distributive and labor
supply effects of the income tax and of the
other instruments as well as distinctive pol-
icy targets such as externality correction.
Of particular interest for present purposes,
one of the two modules consists purely of
Mirrleesian optimal income taxation anal-
ysis, whereas the other module contains
no such considerations but includes every-
thing else. Accordingly, the former module
can be analyzed entirely with the tools of
optimal income taxation that are the sub-
ject of this article, and the latter module
can be analyzed separately, without having
to address the many challenges of optimal
income taxation. Interestingly, this is true
even though the latter module, through the
use of a distributively offsetting income tax
adjustment, includes a supplemental income
tax schedule; that income tax adjustment is
separated from the Mirrlees problem via a
two-part decomposition. A major benefit of
this approach is that it enables Pareto assess-
ments of the other instruments because dis-
tribution is held constant within the second
module.

Section 8 concludes the investigation by
examining features of individuals’ utility
functions and the SWF. The focus of the
former is on multidimensional heterogene-
ity that may influence labor effort and can
have subtle implications for optimal redis-
tribution. Possibly differing preferences
regarding consumption-leisure choices can
overlap with, and in some settings be essen-
tially indistinguishable from, differences in
ability that are at the center of the Mirrlees



640 Journal of Economic Literature, Vol. LXII (June 2024)

framework. Other forms of heterogeneity
are considered as well, including the import-
ant case in which the “individuals” in the
Mirrlees model are members of families
or are taken as stand-ins for multimem-
ber households. The section also examines
the frequent but not universal practice of
employing an individualistic SWF—that is,
one that depends directly and solely on indi-
viduals™ utilities, a choice that is necessary to
avoid conflicts with the Pareto principle—in
contrast to non-welfarist approaches that
have received some attention. The relation-
ship of both utility functions and SWFs to
marginal social welfare weights is explored,
with attention to how the endogeneity of
those weights affects interpretations of the
first-order condition for optimal marginal tax
rates and of simulations that employ fixed
weights when comparing policies or assess-
ing the impact of parameter changes on
optimal policy. Finally, section 9 offers brief
closing remarks.

2. Framework

Mirrlees (1971) provides the modern
framework for the study of optimal non-
linear income taxation. His article empha-
sizes to a remarkable degree the role of key
assumptions and qualifications, the relax-
ation of which has provided much of the
research agenda over the past half century.
It is important to elaborate this framework’s
central elements as a foundation for the
remainder of this article and a guidepost for
additional areas of exploration.

Section 2.1 outlines the setup. Section 2.2
explores optimal linear income taxation
because its simplicity clarifies central intu-
itions and surfaces important subtleties.'
Section 2.3 presents the optimal nonlinear

LFor another two-parameter functional form, but with
constant curvature, see Feldstein (1969); Bénabou (2002);
and Heathcote, Storesletten, and Violante (2017).

income tax.] Section 2.4 concludes with
interpretative remarks that emphasize
how the Mirrlees framework is a collapsed
dynamic model that can be properly under-
stood and applied only by adopting a lifetime
perspective.

2.1. Setup

An individuals utility is w(c,l), where
¢ denotes consumption, [ is labor effort,
u, > 0, and wu; < 0 (subscripts denote
derivatives). An individual’s consumption is
given by

(1) c = wl—T(wl),

where w is the individual’s wage rate and T 'is
the tax-transfer function.

The motivation for redistributive taxation
is that individuals differ in their wages, also
referred to as their earning abilities or types.
The distribution of abilities is F(w), with
density f (w). An individual’s pretax income is
y = wl. The variable [ is taken to represent
hours, intensity, and investments in human
capital. The government perfectly and cost-
lessly observes individuals” incomes, y, but is
unable to observe ability, w, or labor effort,
[ (which, if it could, would enable it to infer
w).; As emphasized by Mirrlees (1971), this
informational constraint, which renders indi-
vidualized (type-specific) lump-sum taxation
infeasible, lies at the heart of the second-best
problem of optimal redistributive income
taxation.

2 For texts and surveys, see Atkinson and Stiglitz (1980),
Stiglitz (1987), Salanié (2011), Piketty and Saez (2013), and
Tuomala (2016). See also the exploration of Pareto efficient
tax schedules by Werning (2007) and further elaboration
on the subjects explored here in Kaplow (2008a).

3 The perfect, costless observability of income is a large
simplification that has significant consequences explored in
a number of literatures (Andreoni, Erard, and Feinstein
1998; Cowell 1990; Roth, Scholz, and Witte 1989; Slemrod
and Kopczuk 2002; Slemrod and Yitzhaki 2002; Slemrod
and Gillitzer 2014; Slemrod 2019).
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The tax and transfer schedule, T(wl),
at any income level may be positive or
negative. Although much analysis focuses on
T'(wl), that is, marginal tax rates, the intercept,
T(0), is also of great interest. The value
—T(0) is the (uniform) lump-sum transfer
received by all individuals who do not work
and hence earn no income. Importantly, the
function T represents the entire tax and trans-
fer system. Regarding taxes, this includes
not only income taxes but also payroll taxes
and VAT (and, in a complete analysis, excise
taxes, corporate income taxes, and more).
Transfers include not only cash payments
under the income tax and welfare programs
but also social insurance payments, in-kind
assistance (such as food stamps, housing
assistance, and medical care), and perhaps
more—such as government-provided child
care and education, which involve subtle-
ties beyond the scope of this article (Kaplow
2006b, 2008a). This breadth raises concep-
tual and practical challenges for empirical
analysis and calibrated simulations, includ-
ing many related to the fact that the model,
although formally static, is taken to represent
a collapsed lifetime perspective, as discussed
in section 2.4.]

Individuals choose [ to maximize u(c,()
subject to their budget constraint (1). An
individual’s first-order condition is

(2) w[l — T’(wl)]uc +u; = 0.

Individuals™ incentive constraints are often
taken to be represented by this condition,
which raises two problems. First, under var-
ious income tax schedules, including optimal
ones, many individuals (those with the lowest

4As a simple example, a correct analysis includes both
the payroll taxes that fund public retirement benefits and
the benefits themselves. Ignoring both when the social
insurance system as a whole is redistributive—or, worse,
including the taxes but not the benefits—can create
serious mismatches between what the model in principle
represents and its application.

w’s) do not participate in the labor market;
they (except for the marginal type in that
group) are at a corner. Second, budget sets
are not convex when there are fixed costs of
labor force participation (discussed further
in section 6.2 on optimal transfer programs)
and when income tax schedules exhibit falling
marginal tax rates. Both optimal schedules
and many actual systems (due in large part
to phaseouts of transfers) may well have fall-
ing rates toward the bottom, and some may
have falling rates at the top. Nonconvexities
lead to “jumpers,” individuals who work dis-
cretely more or less in response to marginal
changes in the tax schedule at higher or
lower levels of income than that which they
currently earn. (The first-order condition for
an individual at a jumping margin holds at
two different levels of .) Ignoring this possi-
bility in theoretical analysis or in simulations
can produce erroneous results.;

The government’s problem is to choose
a tax-transfer schedule T(wl) to maximize
social welfare, which can be stated as

(3) fW(u(C(w),l(w)))f(w)dw,

where ¢ and [ are each expressed as func-
tions of w to refer to the level of consump-
tion achieved and labor effort chosen by an
individual of type (ability) w.[ This maximi-
zation is subject to a revenue constraint and

5For example, Slemrod et al. (1994) analyze the optimal
two-bracket income tax, exposing an erroneous theoretical
result in Sheshinski (1989) that was due to a failure to ana-
lyze jumpers. In their simulations, the optimal schedule had
a lower rate in the higher bracket—that is, falling marginal
tax rates—and hence a region “jumped over,” with incomes
that no individuals choose to earn. Regarding nonconvex-
ities in nonlinear income tax schedules more broadly, see
Mirrlees (1971) and Stiglitz (1987). Note that it would be
incorrect to ignore jumpers—whether at the participation
margin or otherwise—on the ground that they have min-
imal mass because their behavioral changes are discrete,
unlike those responding at the intensive margin.

6Section 8.1 discusses the use of welfare weights as well
as non-welfarist SWFs.
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to constraints regarding individuals’ behav-
ior. The former is

(4) fT(wl(w))f(w)dw = R,

where R is an exogenously given revenue
requirement. Here, revenue is interpreted
as expenditures on public goods that should
be understood as implicit in individuals” util-
ity functions; because these expenditures are
taken to be fixed, they need not be modeled
explicitly.” A challenge in interpretation and
application involves the previous observa-
tion that many government expenditures
involve transfers—and hence are properly
included as part of T—or are spent, for
example, on publicly provided private goods
like child care and public education. The lat-
ter, depending on subtle assumptions, might
likewise be appropriately included in T,
particularly as part of the understanding of
T(0), which affects individuals’ realized level
of ¢, which in turn affects individuals” labor
effort and the marginal social value of an
additional dollar received by individuals of
different types.

Regarding the incentive constraints, indi-
viduals are assumed to respond to the given
tax schedule optimally as described by their
first-order conditions. When these conditions
hold, they can be differentiated with respect
to a marginal adjustment of the income tax
schedule to determine how labor effort will
respond. Because individuals are at an opti-
mum before this adjustment, their labor
effort response has no first-order effect on
their utility (the envelope theorem). Hence,
the welfare implications of a tax adjustment
will depend on its direct effect on utility—
for example, paying a higher tax will reduce
utility to an extent indicated by an individ-
ual’s marginal utility of consumption—and
on its revenue effects, which consist of two

7Section 7.3 examines the optimal provision of public
goods in the presence of a nonlinear income tax.

components. The direct (“mechanical”) effect
is the flip side of the effect on utility; a higher
tax rate applied to existing income yields more
revenue. The indirect (“behavioral”) effect is
due to the impact of individuals” adjustments
of labor effort on revenue. Indeed, because
of the envelope condition, individuals” behav-
ioral responses are relevant only because of
this revenue effect, which is often referred to
as a “fiscal externality” because it is a social
consequence ignored by individual actors.
Note that, even when individuals discontinu-
ously adjust their labor supply—at the partic-
ipation margin or between two positive levels
of labor effort—the envelope condition like-
wise applies, so again the only welfare-relevant
impact of their behavioral response to a mar-
ginal tax change is the fiscal externality.

2.2. Optimal Linear Income Tax

A linear income tax is defined by
(5) T(wl) = twl — g,

where ¢ is the (constant, income-independent)
marginal tax rate and g is the uniform
per capita grant, which is equal to —7/(0).
Allowing ¢ # 0—and, in particular,
g > 0—is critical to what optimal tax theo-
rists mean by a linear income tax. Note that
if there were no incentive effects (and ignor-
ing any exogenous revenue requirement), a
linear income tax would span the full range
of redistributive possibilities: with¢ = 0and
g = 0, there is no redistribution, and with
t = 1 and ¢ = ¢ (mean income), there is
full equalization.

A further implication is that, even allowing
for incentive effects, the difference between
linear and nonlinear income taxation is not
that the latter entails greater redistribution
but instead is more subtle. For example, if the
optimal nonlinear income tax is U-shaped,
as in Diamond (1998) and some other simu-
lations, the optimal linear income tax would
probably undertax both the rich and the poor
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and overtax the middle class. Furthermore, to
the extent that much tax revenue is spent on
transfers or publicly provided private goods,
the overall distributive effects of a fiscal sys-
tem may have more to do with the level of
taxation than with whether the tax and trans-
fer schedule is nonlinear or with the precise
shape of that schedule. For example, the
United States has a steeper income tax than
that of some other rich countries that rely sub-
stantially on VATs and higher payroll taxes for
much of their revenue, but the latter forms of
taxation nevertheless finance a more generous
and overall more redistributive welfare state.

Relatedly, the most straightforward role
of differential commodity taxation in sup-
plementing an income tax constrained to be
linear (when the optimal nonlinear sched-
ule is U-shaped) would be to tax both lux-
uries and necessities relatively highly and to
tax goods consumed disproportionately by
the middle class at relatively lower rates—
prescriptions essentially unrelated to con-
ventional Ramsey (1927) tax prescriptions.
Nevertheless, a number of literatures—
including an important strand of modern lit-
erature on optimal capital taxation—allow a
linear income tax but implicitly assume (and
sometimes explicitly state) that ruling out
a nonlinear income tax means that g = 0.
By contrast, work in the Mirrlees tradition,
beginning with Atkinson and Stiglitz (1976),
emphasizes the important role of allowing
g # 0and explains how most Ramsey-based
results vanish or change qualitatively once
the g = 0 requirement is relaxed (Stiglitz
1987, Mirrlees 1994, Kaplow 2008a).

Consider how to optimally set a linear
income tax. The first-order condition for ¢
(which implies the level of g) can usefully be
expressed as

cov(a(w),y(w))

t _
“” Tlw)ele) flakde

1—¢

where y(w) = wl(w), income earned by
individuals of ability w; e(w) is the compen-
sated elasticity of labor effort of individuals of
ability w; and c(w) is the net social marginal
valuation of consumption, evaluated in dol-
lars, of individuals of ability w.; The latter is
given by

(1) afe) = ()

—l—tw[ ('9g

8l(w)] |

The numerator of the first term on the right
side of (7) indicates how much an additional
dollar of (lump-sum) income to an individual
of ability w contributes to social welfare: u,
is how much utility rises per dollar of con-
sumption and W'is the extent to which social
welfare increases per unit of utility, and this
product is converted to a dollar value by
dividing by A, the shadow value of govern-
ment revenue (which here corresponds to
the value of raising g and thus is the aver-
age marginal social welfare weight over the
population).” The second term, which is neg-
ative, reflects the income effect, namely that
giving additional lump-sum income to an
individual of ability w reduces labor effort,
which in turn reduces government tax collec-
tions by tw per unit reduction in [(w).

8There are many derivations of this condition, and it
is expressed in a variety of ways. The presentation here is
close to that in Stiglitz (1987, p. 1016, expression (29)), and
his derivation appears in his note 31. See also Atkinson and
Stiglitz (1980, pp. 407-08). For a more extensive analysis,
see Stiglitz (1976). These derivations, it should be noted,
typically do not take into account that some individuals
(those of low ability) will choose not to work in many appli-
cations of the analysis.

90ne can solve for X using the first-order condition for
g and substitute into expression (7) to yield the following
more explicit statement that shows more fully the influence
of income effects:

u(w) _ ‘V’(u 10))14L.(w)
W (u(w))u (w) f(w)dw

X {1 - ftw[%;)]f(w)dw} +tw[%]
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Expression (6) indicates how various
factors affect the optimal level of a linear
income tax. Beginning with the numerator, a
greater (in magnitude) covariance between
a(w) and y(w) favors a higher tax rate. The
net marginal social valuation of income,
a(w), will be falling with income under
assumptions ordinarily postulated (although
the income effect can qualify this). In the
present setting, a larger covariance does not
refer to a closer (negative) correlation, which
is always taken to be present, but rather to
higher dispersions (standard deviations) of
a(w) and y(w). The dispersion of a(w) will
tend to be greater the more concave (egali-
tarian) is the social welfare function W and
the more concave is utility as a function of
consumption (that is, the greater the rate at
which marginal utility falls with consump-
tion). The dispersion of y(w) will be greater
when (again, under standard assumptions)
the distribution of underlying abilities is
more unequal. In sum, more egalitarian
social preferences, more concave utility as a
function of consumption, and higher under-
lying inequality all favor a higher ¢.

The denominator on the right side of
(6) indicates that a higher compensated
labor supply elasticity favors a lower tax
rate. The entire denominator is a weighted
average; the elasticity matters more for
high-income individuals (because more rev-
enue is lost for a given percentage reduc-
tion in labor effort) and at ability levels
where there are more individuals (typically
the middle of the income distribution). If
this compensated elasticity were constant,
the denominator would equal that elasticity
times average income, .

In focusing on expression (6)—and like-
wise for the first-order condition for the
optimal nonlinear income tax, below—
some major caveats are in order. First,
income effects are relevant, here because
they influence the value of a(w) through
the second term in (7) (and also through

Journal of Economic Literature, Vol. LXII (June 2024)

the shadow price ). Second, most of the
values on the right side of (6)—including
those entering via (7)—are endogenous.
Thus, if one undertakes a comparison that
postulates, say, a different labor supply
elasticity—implicitly, a different utility
function—essentially ~ everything except
f(w) changes, including the shadow price
of the government revenue constraint.'
Accordingly, it is treacherous to make con-
fident statements regarding the effect of
changing one or another parameter with-
out more elaborate analysis. This point will
be relevant throughout this article; see, for
example, the applications in section 5 on
behavioral optimal income taxation.

2.3. Optimal Nonlinear Income Tax

Returning to the more general formula-
tion of the optimal income taxation prob-
lem described in section 2.1, the first-order
condition is presented in a variety of ways
in the literature.'! Under a commonly used
simplification with no income effects, it can
be expressed as

0For example, if changing a parameter or relaxing an
assumption reduces revenue, the result is analogous to a
higher revenue requirement R (in either case, a given ¢
now funds a lower g), which (in standard cases) tends to
increase the variation in the marginal social valuation (7)
and thus favors a higher ¢.

L1See Saez (2001) (expressions (15)~(17) on page 215,
evaluating expression (17) for the case in which the uncom-
pensated and compensated elasticities are the same). See
also Atkinson and Stiglitz (1980) (expression (13-54) on
page 417, with different notation and arrangement of
terms, including that their term corresponding to £ appears
in the numerator rather than in the denominator because
it is defined as the reciprocal); Stiglitz (1987) (expression
(25) on page 1007 and the expression in note 17 on page
1008); Diamond (1998) (expression (10) on page 86);
Dahan and Strawczynski (2000) (expression (2) on page
682); and Auerbach and Hines (2002) (expressions (4.12)
and (4.15) on pages 1381-82).
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T'(wl(w))
1 — T'(wl(w))
_ 1 -Fw)

- {wwf(w)

(8)

foo[ VV’ u /\))u,( ) f(w)dw
1 — F(w) ’

where &(w) is related to the elasticity of labor
supply.'? Note that because [(w), the level of
labor effort optimally chosen by an individual
of type w, is endogenous, the optimal mar-
ginal tax rate 7" at a given level of income will
refer to the income of a type that depends on
how the schedule is set. Moreover, the level
of the grant, —7(0), is implicit in the sched-
ule of optimal marginal tax rates when the
government’s revenue constraint is met.'
This first-order condition is most easily
understood by contemplating a local per-
turbation that raises the marginal income
tax rate in a small interval in the neighbor-
hood of some income level y(w) (that corre-
sponds to the earnings wl(w) of some type
w). This marginal rate increase will mechan-
ically (inframarginally) raise a unit of reve-
nue from all individuals who earn more than
y(w), which will be 1 — F(w) of the pop-
ulation, the numerator in the first term
on the right side of expression (8). (With
income effects, there will be a further reve-
nue increase from these inframarginal indi-
viduals."*) There also will be a behavioral
(marginal) effect on individuals of type w,
who earn y(w), given by the denominator

12When utility takes a simple quasi-linear form,
{(w% = cw)/[1 + e(w)].

13See also Scheuer and Werning (2018) on how one can
establish a theoretical linkage between Mirrlees (1971) and
Diamond and Mirrlees (1971), despite the fact that the for-
mer features a nonzero intercept, whereas the latter, on the
surface, does not allow one.

14Under a nonlinear income tax, the induced additional
earnings themselves change individuals” marginal tax rates,
which complicates the analysis (Saez 2001).
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of the first term: {(w) is the elasticity factor
indicating how much [(w) falls, w is the earn-
ings reduction per unit decrease in /(w), and
f(w) is the density of individuals thus
affected.

Hence, the first term on the right side of
expression (8) is a sort of benefit—cost ratio
regarding the mechanical and behavioral
effects on ta.x revenue of the marginal tax
rate increase.'” A larger mechanical effect
favors higher margmal tax rates; 1 — F(w) is
greater at lower incomes, helping to explain
why many simulations have high, and fall-
ing, optimal marginal tax rates at the bot-
tom. A larger behavioral effect favors lower
marginal tax rates; w is greater at higher
incomes, f(w) is greatest in the middle of
the income distribution, and {(w) may vary
with income in different ways depending on
the utility function. (Regarding the latter,
as a practical matter the elasticity of taxable
income is relevant, and this elasticity is often
thought to rise with income due to evasion
and avoidance opportunities, although this is
endogenous to tax design and administration
and also depends on occupation, particularly
regarding the importance of the cash econ-
omy at different income levels.'®)

The second term on the right side of
expression (8) is a distributive weight. The
integral from w to oo that is in turn divided
by 1 — F(w) gives an average weight for
individuals of types above w, reflecting
that the redistribution is from them to the

15 Recall that the behavioral effect on social welfare con-
sists solely of the revenue effect (fiscal externality) because
of individuals’ envelope condition. Note further that the
ratio [1 — F(w)]/f{w), which features in the discussion to
follow, is the inverse of the hazard rate of the distribution
of w—and that [1 — F(w)]/Avf(w) is the inverse of the local
Pareto parameter of this distribution, a property noted
below in discussing the optimal asymptotic top marginal
income tax rate.

16 See the analyses and surveys in Feldstein (1999);
Gruber and Saez (2002); Slemrod and Kopczuk (2002);
Chetty (2009); Saez, Slemrod, and Giertz (2012); and
Mertens and Montiel Olea (2018).
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population as a whole. The expression in
large brackets in the integrand is the dif-
ference between the marginal dollar that
is raised from each individual above type
w and the dollar equivalent of the loss in
welfare that occurs on account of that indi-
vidual paying more tax. The numerator of
W(u(w))u(w)/X indicates the marginal util-
ity of a dollar of consumption to the type
w being integrated over, multiplied by the
marginal contribution of that increment to
social welfare. This product is divided by the
shadow value of government funds, which
can be thought of as the marginal social
value of a dollar averaged over the popula-
tion. The higher the type w, the lower will
be this factor as a whole and thus the greater
will be the value of one minus this expres-
sion. Accordingly, the higher is y(w) and
hence the type w whose marginal income tax
rate we contemplate increasing, the greater
will be the average of this distributive term,
reflecting a greater social welfare gain asso-
ciated with redistributing from this infram-
arginal group to the population as a whole.
Hence, this second, distributive term is a
force for rising marginal income tax rates.
As emphasized previously, one must be
careful in interpreting such first-order con-
ditions due to the endogeneity of many
variables on the right side. Here, pertinent
endogeneity includes the three elements
of W(u(w)u.w)/X. The marginal utility
of consumption of any type w depends on
—T(0) (which itself depends on the amount
of revenue raised from the entire popula-
tion) and on the schedule of marginal tax
rates up to that type. The marginal contribu-
tion to social welfare depends on the realized
utility of type w unless the SWF is utilitarian,
in which case W' is constant. Perhaps less
obviously, the shadow value of government
revenue is itself a weighted average of endog-
enous values over the population (interpret-
ing this shadow price, as with the optimal
linear income tax, as the marginal social

value of raising the grant). The significance
of this endogeneity will be noted at many
points in this article; corresponding warnings
regarding the proper use of marginal social
welfare weights are elaborated in section 8.1.

Starting with Mirrlees (1971), simulations
have been used to explore the shape of the
optimal nonlinear income tax. Although not
the focus of this theoretical investigation, a
few results will be noted. Departing from
earlier work that used a lognormal distri-
bution of abilities, Diamond (1998) exam-
ines a Pareto distribution, under which the
[1 — F(w)]/f (w) component of expression (8)
rises more steeply at the upper end of the
income distribution. He finds that opti-
mal marginal tax rates are rising at the top.
Dahan and Strawczynski’s (2000) simula-
tions indicate that Diamond’s result was
driven in part by his additional assumption
that preferences were quasi-linear, which
eliminates income effects. Nevertheless,
their diagrams suggest, consistent with
Diamond’s claim, that moving from a log-
normal to a Pareto distribution favors
higher rates—still falling, but notably less
rapidly—at the top of the income distribu-
tion. Saez (2001) uses annual income distri-
bution data in the United States from 1992
and 1993 and performs simulations with
a utilitarian welfare function, a compen-
sated elasticity of labor supply of 0.5, and a
functional form for utility that has income
effects. He finds that the optimal schedule
has a marginal rate near 80 percent at the
bottom of the income distribution that falls
to approximately 40 percent at $80,000 and
then rises to nearly 70 percent at the upper
end, where it roughly levels off."”

17His functional form for utility has income effects that
rise with income to an extent that the uncompensated elas-
ticity approaches zero as w increases, which favors higher
marginal rates at the top than otherwise. For further explo-
ration of the optimal asymptotic marginal income tax rate,
see Dahan and Strawczynski (2012).
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There has also been theoretical explora-
tion of the optimal marginal income tax rates
at the bottom and top of the income distri-
bution. If the lowest type supplies positive
labor, the optimal bottom marginal tax rate is
zero: there is no redistributive gain because
the second, distributive term in expression
(8) is zero, reflecting that the inframarginal
population is the entire population (Brito and
Oakland 1977, Seade 1977, Ebert 1992). And
if there is a highest type, it can be shown that
the optimal top marginal income tax rate is
zero because there is no inframarginal reve-
nue gain, leaving only the marginal distortion
(Phelps 1973, Sadka 1976, Seade 1977). But
neither of these results is regarded to have
much practical relevance. Suppose instead
that the ability distribution is unbounded
at the top; then a simple approximation
can be obtained for the optimal top mar-
ginal rate under a number of assumptions
that have some appeal (Diamond and Saez
2011). First, assume that the marginal social
utility of a dollar falls to zero in the limit as
income rises. In that event, the second term
in expression (8) equals 1, and the overall
expression greatly simplifies. If one addi-
tionally posits a constant (limiting) uncom-
pensated elasticity e and that the distribution
is approximately Pareto with parameter a at
the top end, it can be shown that the limit-
ing top marginal income tax rate approaches
1/(1 + ae).

2.4. Interpretation

In order to understand what can be
learned, develop appropriate extensions,
and perform policy simulations, models
of optimal income taxation must be inter-
preted appropriately. This section offers
some observations and caveats. Many con-
cern the fact that the standard Mirrlees
framework not only can be, but really must
be interpreted as a collapsed dynamic
model of individuals over their lifetimes.
This problem is complex, among other

reasons because individuals start their lives
as children, typically living in households
with adults, and then progress with var-
ious orderings, durations, and probabili-
ties through periods of formal education
(involving the acquisition of human capi-
tal), life as a single adult, time as part of a
married couple (which may include periods
that are childless, with young children, and
with older children), and retirement." Any
individual’s utility function thus is a stand-in
for the sum or integral of these experiences
over a lifetime."

The first component of u(c,l) is best
understood as a reduced form for lifetime
consumption, something not well captured
by a snapshot of annual income at some point
in an individual’s adult life (Aaberge and
Mogstad 2015, Scheuer and Slemrod 2020).
Analysis confined to working adults excludes
children and retirees from assessments of
behavior and of social welfare. Likewise,
the second component of u(c,) includes not
only hours worked and the intensity of work
but also the development of human capital,
whether as a child, a young adult pursuing
higher education, or a worker who is learning
by doing. Disentangling ability and effort in
y(w) = wl(w) is not straightforward, which
also makes it more difficult to extract f(w)
from an observed distribution of earnings,
even apart from the aforementioned compli-
cations regarding childhood and retirement.

I8 A number of literatures have extended the optimal
income tax framework to incorporate savings, uncertainty
over future earnings, borrowing constraints, and other fac-
tors (Golosov, Tsyvinski, and Werning 2007; Stantcheva
2020). Many of the points emphasized here, which are
qualitatively different, have received less attention.

YFor a preliminary theoretical exploration, see
Scheuer and Werning (2018), and for suggestive empirical
evidence, see Altig et al. (2020). See also Kremer (2002);
Weinzierl (2011); Bastani, Blomquist, and Micheletto
(2013); Michau (2014); and Heathcote, Storesletten, and
Violante (2020) on age-dependent income taxation.

20Interestingly, Vickrey (1939) proposed lifetime
income averaging in light of graduated marginal income
tax rates.
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Another challenge involves determin-
ing the functional form and parameters of
u(c,l), which itself no doubt depends on one’s
stage in the life cycle. These choices regard-
ing u, often made for reasons of tractability,
are important not only to properly identify
the elasticity of labor effort (or of taxable
income), which has received a great deal of
attention, but also because the functional
form and parameters of u are directly rele-
vant to assessments of social welfare, as elab-
orated in section 8. The lifetime perspective
is highly relevant to both, a point already
suggested by changes in an individual’s fam-
ily and work status over time.

Regarding labor effort, a central chal-
lenge—limiting attention now to (poten-
tially) working adults—is in measuring
long-run elasticities, which are the relevant
parameters for determining the ultimate
effects of reforms.”! For reasons of data
availability and identification, time frames
are often fairly short, generating the seri-
ous possibility that measured elasticities
significantly understate long-run elasticities.
Many individuals may not yet even be aware
of how recent, subtle reforms affect their
budget sets. More broadly, many margins
of adjustment—ranging from investment in
human capital to occupational and lifestyle
choices—can take many years or even a gen-
eration to emerge.™

There is also a significant conundrum
pointing in the reverse direction. Looking
at developed countries over the past cen-
tury or two, real wages have risen by an
order of magnitude (or more), the disutility

21For empirical explorations, see Chetty et al. (2011);
Keane (2011); Chetty (2012); Keane and Rogerson (2012);
and Gelber, Jones, and Sacks (2020).

22 A lifetime perspective is important for myriad issues.
For example, some of the behavioral phenomena exam-
ined in section 5 imply that individuals may overspend or
underspend their budgets, which seems less likely in the
long run, suggesting either that the phenomena may not
significantly alter optimal policy or that there exist other
effects that need to be taken into account.

of labor effort has fallen dramatically, and
labor-saving substitutes for home production
(from consumer durables to home heating to
sliced bread) have expanded to a remarkable
degree.”] So why have we seen significant
decreases in hours worked over this time
frame rather than large increases? One
answer is that income effects may be high
(Restuccia and Vandenbroucke 2013, Bick et
al. 2019, Boppart and Krusell 2020). Yet in
research on optimal income taxation, these
often are thought to be small, and many anal-
yses take them to be zero.”| Another is the
huge increase in leisure activities. Whatever
is the explanation, one needs to employ and
calibrate a reduced-form utility function that
is consistent with such phenomena.

Because this is a theoretical exploration,
whereas many of the challenges suggested
here are empirical, they will not be pursued
further. The foregoing considerations outline
a substantial research agenda, even before
exploring extensions of the basic model that
are the focus of this article. This perspective
also calls for significant caution in drawing
policy implications from optimal income tax
simulations that, for practical reasons, are
calibrated without regard to most of these
considerations.

230ne might add that adults in developed countries
have many fewer children compared to centuries past,
which greatly reduces the need to spend time at home
rather than in the labor market. This, of course, helps to
explain the increase in female labor force participation
over the past half century.

24In both modeling and applications, analysts often
use a quasi-linear utility function of the form u(c — o(l)),
which is more tractable because it has no income effects.
It implies, for example, that if ¢ has risen by an order of
magnitude or more—and if, moreover, u is even moder-
ately concave (say, taking the log form)—then the marginal
disutility of labor effort, u'v’, has fallen massively, even set-
ting aside any reduction in v’, which greatly magnifies the
puzzle while ruling out by assumption perhaps the major
explanation. See Chetty (2006) for bounds on this effect.
Another implication of this functional form is that higher
labor effort, by raising v(l), raises the marginal utility of
consumption, despite leaving less time available to engage
in consumption activities.
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3. Labor Income

The canonical formulation of the opti-
mal nonlinear income taxation problem
addresses the taxation of labor income. A
central set of assumptions to relax and ques-
tions to explore involves the concept of labor
income itself. This section examines devel-
opments in this realm and identifies topics
for further research.”

As background, section 3.1 elaborates
individuals’ types. In the basic Mirrlees
model, we have y = wl, with f(w) as the
density function. The variable w equivalently
represents type, ability, the marginal product
of labor, and the market wage, all taken to
be equal to each other and exogenous, with
effective labor supply in the economy being
a fungible aggregate. But these need not be
the same. Moreover, many proffered sources
of increases in inequality entail changes
in different types’” wages over time, so it is
important to consider how this evolution can
be analyzed in the standard model or exten-
sions thereof.

Section 3.2 addresses multidimensional
abilities. Although multidimensional screen-
ing problems can be much more challenging
to analyze, important work has considered
tractable variations that enable the study of
important forces. This work takes wages to
be endogenous, examining how the distribu-
tion of different skills and endogenous labor
effort determine the distribution of indi-
viduals® realized wages. Adjustments to the
income tax schedule change labor supply dif-
ferentially for different skill types and thus
have welfare-relevant feedbacks on the wage
distribution.

Section 3.3 relaxes the implicit assumption
that other market participants can observe
individuals” w’s and ['s (even though the

25 Additional dimensions are explored elsewhere, nota-
bly, an important literature on income taxation and human
capital, surveyed in Stantcheva (2020).

government cannot). Analysis focuses on an
application to the founders of firms. A prac-
tical motivation is that a significant portion
of income at the top of the income distribu-
tion—and of recent increases therein—is
attributable to those who founded, operate,
and own significant fractions of their firms.
These individuals” ownership involves capi-
tal (including sweat equity) and hence what
might be viewed as capital income, but this
is entangled with their labor income. These
ownership stakes—which on pure diversifi-
cation grounds should not exist (or should be
negative)—are intimately related to found-
ers’ labor supply on account of information
asymmetries between founders and external
suppliers of capital.

3.1. Ability, Marginal Product, and Wages

Individuals’ abilities determine their mar-
ginal products, which in turn determine their
wages. In the standard model, each of these
is identical, all labor effort is fungible (sub-
ject to a linear scaling by ability), and wages
are fixed, taken to be equal to similarly fixed
marginal products, with perfectly competi-
tive labor markets.

Begin with individuals” abilities, which are
taken to be unidimensional and homoge-
neous in the sense that production depends
only on the total quantity of effective labor
effort, which for each individual equals the
product of labor supply, [, and a scaling fac-
tor, w. It is apparent, however, that individu-
als” abilities are multidimensional. Each type
can thus better be characterized by a vector
that represents a skill set. At a broad level, we
might distinguish between cognitive, physi-
cal, and emotional abilities, but each of these
(and more) has important subcomponents.
Subtle differences—such as in coordination
for professional athletes or interpersonal
skills for managers—can translate to large
differences in marginal products.

Furthermore, the marginal product associ-
ated with an individual’s skill vector depends
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on many factors external to the individual.
One is the matching of ability vectors (work-
ers) to occupations: most leading scientists
would be poor athletes, and vice versa.
A given ability vector will yield different
marginal products in different occupations,
depending on how close are the match, the
supply and demand for that skill set, and the
technological frontier. Centuries ago and in
many parts of the world today, brawn was
more valuable than brains. Relative scarcity
is quite important, which in turn depends
on technology and preferences as well as
policies, notably, concerning trade and infra-
structure. There is no intrinsic mapping of
ability vectors to marginal products. Not only
the magnitudes but also the orderings are
endogenous to much else in the economy.

Another key determinant of marginal
products, and hence wages, is the income
tax schedule itself. Because the income tax
influences labor supply and different adjust-
ments will change the relative labor effort of
different types, the tax system influences the
marginal products and hence the wages asso-
ciated with various ability vectors, a subject
explored in section 3.2.

In addition, the standard framework
assumes perfect competition, so wages equal
corresponding marginal products. Relatedly,
employers and financiers are abstracted from
in the basic setup, so there is no occasion for
possible asymmetric information in labor
markets. The unobservability of individuals’
w’s and ['s to the government, which is at the
core of the optimal income taxation problem,
is imagined not to infect market interaction.
Market actors will often know much more
than the government does, especially about
those with whom they have direct dealings.
Nevertheless, market participants” informa-
tion about each other may be imperfect, and
sometimes in ways that may mirror the gov-
ernment’s limitations.

Each of these elements—and more—indi-
cates important assumptions to relax and

complications to explore. Only some have
been examined extensively in prior litera-
ture, and only a selection is considered here.
Before turning to those topics, however, it is
useful to reflect on how the foregoing relates
to inequality, particularly increases in the
inequality of labor income in recent decades
in many developed economies.

To a substantial extent, one can apply the
standard model as is. When f(w) is taken to
be fixed, there is no possibility of increasing
inequality. After all, w is innate ability, one’s
marginal product, and the market wage.
Genetic evolution is far too slow to bear
on even centuries of changes in wages and
the distribution of labor income. But tech-
nological change, a focus of much work on
inequality, is central. Likewise for policies,
for example, relating to international trade,
even setting aside the income tax. An addi-
tional feature, often accelerated by changes
in communications technology, involves
changing preferences, which are socially
influenced. These factors and more not only
determine the overall degree of inequal-
ity but also involve changes in rankings. As
explained, the marginal product associated
with different ability vectors is endogenous.
Most highly compensated coders today
would have performed very different tasks
even a decade ago, many being associated
with lower marginal products but also some
with higher marginal products that have
been eroded by technological change.

Abstracting from the endogeneity of mar-
ginal products, and hence wages, to the
income tax itself, many of these phenomena
can be examined in the standard model. We
may now interpret individuals’ w’s in a given
era as the prevailing marginal products and
wages. Given current technology, prefer-
ences, and policies, we may think of the stan-
dard formulation as a reduced form. A more
explicit statement might posit a function
w(¢), where ¢ indicates individuals’ underly-
ing multidimensional ability vectors, and the
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resulting w for each type in a given economy
and era is the type’s wage—which is a suf-
ficient statistic for optimal income tax anal-
ysis regarding both behavior and normative
assessment.

Advances in technology do not inher-
ently increase inequality, although many
of them have done so in modern history.
Counterexamples may include technologies
that boost the productivity of individuals with
physical challenges, raising the relative wages
of individuals disproportionately at the lower
end of the income distribution. As mentioned,
in earlier times large portions of the popula-
tion lacking in physical strength were relatively
disadvantaged. Or a technology may raise the
productivity of an ability type that was com-
pensated near the top, but if demand is not
expanding sufficiently, this boost in effective
supply might cause that type’s wage to fall.

Taking the case of increasing inequality
in the effective distribution of wages, which
attracts current attention, it is often supposed
that this type of change favors greater redis-
tribution, taking the social welfare function
as given. The analysis, however, is more sub-
tle when one considers a number of matters
explored in section 2: there are ambiguities in
the meaning of a more redistributive income
tax, different tax adjustments may be optimal
at different parts of the income distribution,
and, regarding the underlying change in
f(w), subtle differences in the shape matter.
Moreover, changes in the mean are also rel-
evant to social welfare in ways that influence
optimal redistribution. Finally, even with
no change in the tax schedule, individuals
with increasing incomes will automatically
pay more if marginal tax rates are positive.
For many possible causes of changes in the
distribution of wages, there is no qualitative
change in the analysis of optimal income
taxation, which takes f(w), whatever it may
be, as a parameter. It is also true that many
of the avenues of research now receiving
greater attention due to rising concerns

about inequality have long been important
but were underdeveloped; greater explo-
ration is warranted regardless of whether
changing circumstances require changes in
methods of analysis.

3.2. Multidimensional Abilities and
Endogenous Wages

When different types™ labor effort is not
fungible and, moreover, wages are endog-
enous, income taxation has additional dis-
tributive effects. Early work by Feldstein
(1973), Allen (1982), Stiglitz (1982), and
others introduced the subject and reached
conclusions that provide a benchmark
for subsequent work. In Stiglitz’s (1982)
two-type model, starting with the familiar
result that the optimal marginal rate on the
high type is zero, a reduction in that rate (to
a negative value) now raises social welfare
because it tends to equalize the distribution
of equilibrium wages. High types increase
labor supply, which reduces their wage but,
due to complementarity in production, their
greater labor supply raises the wage of low
types. Similarly, a higher marginal tax rate
on low types, in reducing their labor supply,
now boosts their wage relative to that of high
types, providing a redistributive benefit.™

Before considering more recent work
that extends this analysis, it is worth not-
ing why pecuniary externalities—here, the
effects of an individual’s labor effort on oth-
ers’ wages—are relevant to welfare in this
setting. Socially costly redistribution through
income taxation is employed because indi-
vidualized lump-sum taxation is infeasible,
which means that the second fundamental
theorem of welfare economics is inappli-
cable. Greater equality in the pretax wage
distribution reduces the need to rely on

26 An implication is that sharp marginal rate reductions
on low types, such as through the EITC, reduce their
wages, an effect found in Rothstein (2010).
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distortionary taxation. Furthermore, once
marginal income tax rates are positive, any
effects on labor supply—including how some
individuals” responses affect the labor supply
of others—entail fiscal externalities. In short,
pecuniary externalities that are irrelevant in
many policy analyses are central here, even
though we continue to assume that markets
are otherwise perfect.

Sachs, Tsyvinski, and Werquin (2020)
extend Stiglitzs (1982) two-type model by
allowing for a continuum of types.”| In their
model, ability levels correspond to distinct,
fixed occupations. Raising the marginal
income tax rate at any point in the income
distribution directly benefits workers of the
type who earn precisely that income: their
tax payments do not increase directly (all the
income they earned is inframarginal) and,
by the envelope theorem, their reduction in
labor effort is a matter of indifference; but
the fall in their labor effort increases their
type’s wage. If one posits universal comple-
mentarity, all other types’ wages fall and,
through this channel, so does their utility.
Much of Sachs, Tsyvinski, and Werquin’s
(2020) investigation analyzes particular
additional assumptions that enhance the
model’s tractability. In the spirit of Stiglitz
(1982), they find that the optimal asymptotic
marginal tax rate is lower when wages are
endogenous.™

27See also Ales, Kurnaz, and Sleet (2015) and Chen and
Rothschild (2015).

28 Sachs, Tsyvinski, and Werquin (2020) devote substan-
tial attention to a special case in which the opposing effects
of endogenous wage changes on individuals” incomes are
equal. As a result, if the income tax were linear, the result-
ing revenue impact from this component would net to
zero, whereas this term for the general equilibrium impact
on government revenue would be positive if the targeted
type had an above-average marginal tax rate, such as may
be present toward the bottom and top of the income distri-
bution under a U-shaped nonlinear income tax schedule.
A full analysis requires consideration of the other effects,
including the direct effects of adjusting wages on individ-
uals’ utilities as well as effects that arise in a model with

Rothschild and Scheuer (2013) analyze
a model that departs further from Stiglitz
(1982) and identify additional effects
that arise when wages are endogenous.
Individuals are characterized by two ability
parameters corresponding to their skill in
two distinct occupations that are comple-
mentary in production.” This depiction can
be taken as a simplified, reduced form in
which, as elaborated in section 3.1, individu-
als are each characterized by many traits, but
it is sufficient to know how these traits map
to marginal productivity in the two occu-
pations. Using the Roy (1951) model, each
individual chooses the occupation that yields
the highest wage, and the individual’s labor
effort depends on the net-of-tax wage in the
chosen occupation. In each occupation, there
will be some resulting equilibrium distribu-
tion of abilities and thus of realized wages.
It is helpful to interpret the model for the
case in which one of the distributions unam-
biguously dominates the other (even though
they overlap for all types), so we can refer
to a high- and a low-wage occupation. They
further assume that the nonlinear income tax
schedule is a function of individuals” incomes
but not occupations, because occupations
are intrinsically difficult to observe, classi-
fications are manipulable, and there may

exogenous wages, which is taken as the benchmark in
much of Sachs, Tsyvinski, and Werquin’s (2020) analysis.

29Rothschild and Scheuer (2014) extend this analysis to
the case of many occupations. Of further note, some lit-
erature that examines two occupations refers to those in
the higher-wage occupation as managers or entrepreneurs,
but such designations matter only if they correspond to
changes in the model. For example, Scheuer and Werning
(2017) consider the possibility that some individuals, per-
haps including some managers, may have marginal prod-
ucts and thus wages that rise with their own labor supply
(in their model, by being moved to tasks with higher mar-
ginal products due to greater complementarities), which
favors lower marginal tax rates. Section 3.3 examines
founders, whose compensation, as a consequence of infor-
mation asymmetries in their labor market, comes through
ownership in their firms and hence is qualitatively different
from that in the standard model.
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be political economy problems if separate
schedules were contemplated.™

Local perturbations of the income tax
schedule cause differential effects on the two
occupations. If marginal tax rates are raised
near the top, for example, there will be rela-
tively more suppression of labor effort in the
high-wage occupation. A direct effect will be
to raise relative wages for individuals in that
occupation, wherever they are in the ability
distribution for individuals pursuing that
occupation. This effect dampens but does
not reverse the effect of the higher marginal
tax rate in reducing labor effort in that occu-
pation. In addition, this reduction in labor
effort will, due to complementarity, reduce
relative wages and hence labor effort in the
low-wage occupation. Note that, because
these distributions overlap, these relative
wage effects will be partially muted because
the tax increase near the top hits some work-
ers in the generally lower-wage occupation.
This overlap also mutes the resulting reduc-
tion in redistributive effects because some
in the high-wage occupation that experience
higher wages had low wages to begin with
and some in the low-wage occupation who
experience lower wages had high wages at
the outset.

An additional channel in the Rothschild
and Scheuer (2013) model is that types who
were at the occupational choice margin will
shift from the low- to the high-wage occu-
pation, which dampens the wage rise in that
occupation as well as the wage fall in the
low-wage occupation. Keep in mind that the
posited increase in the marginal tax rate was
on high income, not on the high-wage occu-
pation as such; hence, it does not directly
affect the occupational choice margin of

30If the tax schedule could depend on the occupa-
tion—even if it was observed imperfectly—the framework
introduced in section 6.1 would be applicable. Because
marginal tax rates could be targeted at occupations as such,
relative wages could be influenced more directly.

any individuals, so all occupational switch-
ing is caused by the general equilibrium
change in wages between the occupations.
Moreover, the effect of individuals’ switch-
ing occupations is limited to the impact that
these switches have on relative wages: these
individuals at the occupational choice mar-
gin experience no change in utility by the
envelope theorem, and these shifts do not
directly affect tax revenue because these
marginal individuals earn the same income
in either occupation.’

Taken together, we can see that relaxing
the assumption that wages are exogenous
means that a facially more redistributive
income tax will redistribute less than in the
standard model due to partially offsetting
effects on the distribution of pretax wages.
Nevertheless, the overall impact of endog-
enous wages in offsetting redistribution
through income taxation is less in Rothschild
and Scheuer’s (2013) model than it is in the
simpler Stiglitz (1982) model, which has only
two distinct (and thus nonoverlapping) types
and no occupational choice margin.

The examination of multidimensional abil-
ities and occupational choice in a setting with
endogenous wages constitutes an import-
ant advance as well as a subject warranting
further study. In the past, the present, and,
one suspects, the future, much of the evolu-
tion in inequality is through changes in the
relative returns to different skills. Greater
analysis of differential substitutability versus
complementarity seems central. For exam-
ple, at the lower end of the wage distribu-
tion, many occupations involve few skills, so

31If the occupations differed in nonpecuniary ways, for
example if one of them tended to generate more disutil-
ity of labor effort, compensating wage differentials would
arise, in which event marginal switchers would cause fiscal
externalities that would influence optimal tax rates (a fea-
ture of Lockwood, Nathanson, and Weyl 2017a, discussed
in section 4.1). This complication makes the multidimen-
sional screening problem more challenging and also may
introduce welfare assessment issues related to heteroge-
neous preferences, which are examined in section 8.2.
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there may be approximate fungibility, with
individuals moving across occupations in
response to changes in demand but not earn-
ing differential equilibrium wages as a con-
sequence. In more skilled jobs, there may be
less substitutability, particularly in the short
run, but if underlying cognitive talents can
be developed and deployed in different ways
through occupation-specific investments in
human capital, there may be less comple-
mentarity in the long run than meets the eye.
Nevertheless, as discussed in section 3.1,
ability is deeply multidimensional, substi-
tution across basic talents is often limited,
and returns to different traits have varied
substantially over time. Because equilibrium
wages are endogenous and, moreover, influ-
enced by the income tax schedule, richer
models have the potential to advance under-
standing beyond what can be gleaned from
merely examining how the optimal income
tax changes given some exogenous change
in f(w).

3.3. Asymmetric Information and the

Income of Founders

This section examines the income of indi-
viduals who supply labor effort to firms that
they have founded, manage, and continue to
own in whole or in part. For simplicity, these
individuals will be referred to as founders.*
A sizable portion of total income, especially
at the upper end of the income distribution,
is earned by founders. The optimal taxation
of this income raises distinctive practical and
conceptual questions, reflecting that found-
ers’ earnings are often entangled with their

32 Another natural label would be “entrepreneurs,” but
this term is avoided because it has frequently been used in
the optimal tax literature, other economics literatures, and
more broadly to mean a variety of things, many of which
are unrelated to the present focus. For example, much
discussion and data about entrepreneurship covers many
millions of individuals, most of whom moonlight, work in
the gig economy, or otherwise operate fairly simple enter-
prises—although the challenges examined here can arise
even at small scales.

own supply of capital. This phenomenon, in
turn, arises in large part because of asym-
metric information that generates moral
hazard and adverse selection problems that
standard optimal income tax models assume
afflict the government but not market actors.
Although varying strands of literature, most
not part of the formal analysis of optimal
income taxation, have considered aspects of
this subject, further exploration that is more
explicitly embedded in the Mirrlees frame-
work seems promising.

Schumpeter (1947) recognized the dis-
tinctive feature of founders’ efforts and
struggled to classify them, seeing their
earnings as arising from labor but distinct
from ordinary wages. More recently, Kerr,
Nanda, and Rhodes-Kropf (2014) emphasize
the experimental and hence risky nature of
many of these enterprises. Their economic
importance and centrality to inequality
are highlighted by Smith et al. (2019), who
find that the top 1 percent of individuals in
the US income distribution earn over $500
billion a year in pass-through income and
that over $400 billion of this income (some-
times treated as capital income in mea-
sures of wealth inequality and of the labor
share) might best be understood as the labor
income of founders.” This sum dwarfs earn-
ings of top CEOs and many other groups
receiving attention, including in work on
optimal income taxation (Ales and Sleet
2016; Piketty, Saez, and Stantcheva 2014).
Many individuals at the top of Forbes lists
in the United States likewise are founders

33For example, Cullen and Gordon (2007) and Gentry
(2016) consider a number of issues, many generated by
complexities of actual income tax systems. Some of the
analysis here builds on this and other prior work.

34Their data includes sole proprietors, partners, and
owners of S corporations, and hence these remarkable totals
omit the income of most operating venture-capital-backed
firms that are usually organized as taxable corporations,
which undoubtedly contribute significantly at the top of
the income distribution and should be analyzed similarly
(although prevailing tax rules are different).
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(and many of the rest are heirs of founders).
Also notable are Bhandari and McGrattan’s
(2021) measures of sweat equity, which are
of comparable magnitude to annual GDP
and public market capitalization.

Given the attention to the top of the
income and wealth distribution, the range
of proposals to raise taxes on this group, and
the sheer magnitudes involved, it would be
useful to extend optimal income taxation
models to capture the relevant behavior.
Prior extensions to the Mirrlees model that
include both labor and capital income typi-
cally feature each in a pure, separate form,
with the latter usually taken to be risk-free
interest or the return on a (common) passive
investment portfolio. With founders, by con-
trast, labor and capital are often entangled.
In accord with seminal finance literature
in the 1970s (Leland and Pyle 1977, Ross
1977), founders often hold significant stakes
in their own companies—forgoing diversifi-
cation—as a consequence of moral hazard
and adverse selection. In both cases, the per-
tinent information problems are intertwined
with founders’ provision of labor effort.

This phenomenon raises a number of
additional issues. Founders” returns to what
may be deemed their savings—prior savings
invested in their firms or earnings retained in
these enterprises (the aforementioned sweat
equity)—involve risk that is both idiosyn-
cratic and highly correlated with founders’
own human capital. These features are cen-
tral drivers of Hall and Woodward’s (2010)
finding that, in their base case, founders of
tech firms funded by top Silicon Valley ven-
ture capitalists approximately broke even
(rather than earning great riches) when
computed on an ex ante, risk-adjusted basis,
reflecting in significant part the large por-
tion of these firms that were unsuccessful.
Indeed, one cannot properly examine the
optimal taxation of highly successful found-
ers without considering as well how failures
are to be taxed.

Building models that incorporate these fea-
tures should be a high priority for research-
ers in optimal income taxation. Moreover,
whether different tax instruments are used
optimally may be highly consequential, not
only regarding the core trade-off of redistri-
bution and labor supply distortion but also
with respect to possible externalities of the
sort that will be explored in section 4.1: some
startups may generate substantial spillovers
through various forms of innovation that
creators cannot fully appropriate (Nordhaus
2004, Jones 2022). In addition, otherwise
optimal schemes may require the observabil-
ity of investments, returns, or valuations that,
with privately held companies, are exceed-
ingly difficult for tax authorities to measure,
particularly given that the firms’ financiers
themselves often have trouble doing so.
Hence, the optimal use of more restricted
instrument sets needs to be considered as
well.

Analysis of the optimal taxation of labor
and capital income has tended to treat the
two types of income as distinct, even when
earned by the same individuals. For exam-
ple, in the familiar application of Atkinson
and Stiglitz (1976) to savings, it is assumed
that individuals earn ordinary labor income
that they may either consume or instead
save, using the principal and interest (cap-
ital income) to fund future consumption.
Subsequent work, including the dynamic
public finance literature, extends this simple
story in a number of directions but largely
maintains this distinction (Golosov, Tsyvinski,
and Werning 2007).

Analysis of the effects of income taxation
on portfolio allocations began with Domar
and Musgrave (1944) and was extended from
partial to general equilibrium analysis in
Bulow and Summers (1984), Gordon (1985),
and Kaplow (1994). In these models, individ-
uals allocate savings (maintaining the distinc-
tion from labor income) between a riskless
asset and a market portfolio. The latter
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investment is taken to be commonly avail-
able to all investors (and, in Kaplow 1994, to
the government) and to involve systematic
risk that the government cannot eliminate.

By contrast, founders’ investments in their
own firms typically are private—available
to a handful of specialized investors—and
involve the bearing of idiosyncratic risk that
could be diversified by idealized markets or,
in principle, by the government. Founders’
utility would be higher if they diversified
their holdings—indeed, if they held no
equity in their firms or even negative posi-
tions that offset the idiosyncratic risk associ-
ated with their firm-specific human capital.
However, as the finance literature in the
1970s emphasized, moral hazard and adverse
selection limit the extent of such diversifica-
tion. Indeed, many founders own most or all
of the equity in their firms, perhaps along
with family and friends.

One might try to embed this problem in
the standard optimal income taxation frame-
work by attempting to disentangle founders’
labor and capital income and apply the mod-
els accordingly. However, such a disaggrega-
tion, in addition to being practically difficult
and subject to manipulation given that these
are private firms (that even specialized finan-
ciers have difficulty fully penetrating), is not
the correct approach even in theory. In this
setting, labor and capital income are not
Platonically distinct categories (and, even
if they were, they would not be the right
categories). The return to founders™ capi-
tal is determined by their own labor effort.
Moreover, founders own equity in their firms
for reasons entangled with their supplying of
labor. This is obvious regarding moral haz-
ard, where an ownership share is retained
to motivate effort. For adverse selection,
much of founders’ asymmetric information
is generated by their prior labor effort, and
yet more concerns their information about
their own future efforts. For example, their
attempts midstream to sell equity may be

taken by the market as a signal of their desire
to curtail their involvement with the firm.

Begin with moral hazard. When financiers
own equity in a firm, the founder’s incentive
to supply labor is correspondingly dulled.’
It is natural to ask whether labor income tax-
ation should accordingly be viewed in a new
light because we now have two labor wedges
on the same incentive margin. Compare what
might appear to be the analogous context in
which the government provides insurance,
such as disaster relief, in settings that also
feature private insurance—or even in set-
tings with purely private insurance but from
multiple insurers. The layering of two or
more mechanisms of this type, each contrib-
uting to moral hazard, is an inefficient means
of addressing risk (Pauly 1974, Kaplow 1991).
The reason is that a private insurer and an
insured party will devise contracts that max-
imize their joint surplus, equating the mar-
ginal risk mitigation benefit to the marginal
incentive cost that they bear, ignoring that
reduced incentives also impose a negative
externality on other insurers, including the
government. Indeed, if moral hazard were
the only problem (there being no redistribu-
tive motive, say, because all individuals were
identical), the optimal income tax would be
zero at all income levels, and moral hazard
would be optimally addressed by market
transactions. Alternatively, if the income tax
was designed to optimally trade off risk and
incentives, it would be necessary to prohibit
private insurance or other risk-reducing
financial arrangements that would generate
the aforementioned fiscal externality.

When there is a redistributive motive,
however, positive marginal income taxation
is optimal, raising the familiar incentive

35This problem is, of course, ubiquitous, as it arises in
public companies due to the separation of ownership and
control and in basic employer-employee relationships,
even if the principal is the sole owner or is taken to be a
perfect representative of the owner. Much of the analysis
here is applicable more broadly.
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trade-off. The underlying analysis is much
the same when extended to market arrange-
ments that themselves involve moral
hazard. In the standard model, despite
otherwise-perfect private markets, posi-
tive marginal tax rates distort labor supply.
Individuals supplying labor—whether con-
tracting with firms or financiers or simply
optimizing in their roles as self-employed,
one-person firms—ignore the negative fiscal
externality imposed by their reductions in
labor supply. This phenomenon is largely the
same when one introduces moral hazard in
the labor market.

To explore this claim, return to the case
of moral hazard between founders and finan-
ciers (or between employers and employees).
Compare three scenarios. (i) The contract-
ing parties employ an incentive scheme to
limit moral hazard: founders retain more
equity than is optimal purely on risk-bearing
grounds, or employees receive performance
pay. (ii) Financiers (or employers) pay
wages to other workers to undertake moni-
toring of the founders (or employees), and
founders™ (or employees’) compensation is
certain. Suppose further that this certain
compensation equals the certainty equiv-
alent under (i) for each level of effort, and
that the marginal resource cost of inducing
incremental effort through monitoring pre-
cisely equals the additional risk premium
associated with inducing the same incre-
mental effort using the incentive scheme in
(i). (Observe that the risk premium measures
the true social cost of these schemes, for it is
the difference between what the financier or
employer pays and the certainty equivalent
of what the founder or employee receives.)
(iii) There is no moral hazard, but the pro-
duction function is such that the marginal
effort induced by the same compensation as

36 Doligalski, Ndiaye, and Werquin (2023) explore a
case in the latter setting in which the employee chooses
effort after learning the resolution of uncertainty.

in (ii), along with an additional labor input
costing the same as the monitoring effort in
(ii), generates the same output as in (ii). That
is, we have the same production function and
compensation to our founder or employee,
but we now simply reinterpret the monitor-
ing input as some other input to production.

It is clear that these three scenarios are
economically equivalent in most respects.
Financiers (or employers) make the same
expenditures and receive the same returns.
Founders (or employees) exert the same
labor effort and receive the same compen-
sation in utility terms. The one possible
difference is that, even though the income
received by taxable individuals is the same,
labor income tax revenue received by the
government will not be the same in scenario
(i), compared to the other two scenarios, if
the income tax schedule is nonlinear. This
reflects the familiar point, developed further
below in the discussion of adverse selec-
tion, that rising (falling) marginal tax rates
treat risky payouts less (more) favorably
than under a linear tax, where only total (or
expected) income matters.

Moral hazard by itself thus does not sub-
stantially alter the optimal income taxation
problem as applied to founders. Note fur-
ther that moral hazard may not be an import-
ant consideration for many founders in any
event because they fully own their own
firms, including (approximately) some cases
in which some finance is provided by family
and friends or when there are a few owners
who observe each other’s efforts to a substan-
tial extent.

Now consider adverse selection.’
Whether at a firm’s creation, in subsequent

37This section focuses on adverse selection in the
financing of founder enterprises. More broadly, the inter-
action of adverse selection in labor markets and optimal
income taxation deserves further study. Craig (2023) shows
how adverse selection dulls incentives to invest in human
capital (such investments create positive spillovers on other
workers with whom one will be grouped by employers), a
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periods in which founders wish to raise addi-
tional funds, or at any point when found-
ers wish to sell some or all of their stakes,
financial arrangements are often impeded
by asymmetric information—here, about
founders’ abilities as well as their ideas and
knowledge of the environment. If moral
hazard were the only problem, risk-averse
founders would always wish to sell at least
some equity because the incentive distor-
tion is initially zero at the margin, although
once some equity is held by financiers, moral
hazard may be an important reason that
those holdings are not larger.”S Substantial
expenditures by financiers in the selection
and oversight of their investments, as well as
founders’ frequent retention of large (even
complete) equity stakes, suggest that adverse
selection is a significant problem in the
finance of founder enterprises.

With adverse selection, unlike moral haz-
ard, private contracting is inefficient among
actual or potential contracting parties.
Government intervention can sometimes
improve social welfare, such as by provid-
ing insurance when markets would other-
wise unravel. The income tax has likewise
been viewed in this manner, including with
respect to risky investments. In this regard,
it is important to distinguish systematic risk,
particularly that associated with publicly

factor that reduces optimal income tax rates. The analogue
here would be that prospective founders tend to underin-
vest in developing potential projects to the extent that they
intend to raise external funds. See also Netzer and Scheuer
(2007), Scheuer (2013), and Stantcheva (2014).

38 Nevertheless, the contracting parties on this account
will leave the founder holding too little equity because they
do not internalize the positive fiscal externality from reduc-
tions in moral hazard. This force opposes the tendency for
founders to hold too much equity on account of adverse
selection. Put another way, the lack of internalization of the
fiscal externality acts as a government subsidy that encour-
ages equity sales in a market in which they are inefficiently
low on account of adverse selection. However, as noted,
many founders are at a corner solution wherein they own
all of the equity in their firms, so these forces are inopera-
tive at the margin.

traded firms, and idiosyncratic risk, which is
central for founders. Regarding the former,
if the tax schedule is linear (including in the
negative range, that is, allowing for full loss
offsets), it is understood that income tax-
ation has no effect regarding risky returns
because individuals adjust their portfolios in
a manner that maintains their net positions.
For example, with a riskless asset and a mar-
ket portfolio (as in the capital asset pricing
model), introduction of a 50 percent tax on
risky returns (i.e., returns net of one’s invest-
ment, and abstracting from any tax on the
riskless return) induces individuals to double
their holdings of the market portfolio and
continue to receive the same net return in
every state.™

Founders’ holdings in their own firms
differ in important respects. Because these
are unique assets, founders cannot simply
and fluidly gross up their holdings. Instead,
when the government imposes a linear
income tax, the treasury becomes a finan-
cier for each founder, by fiat rather than by
contract and accordingly not impeded by
asymmetric information. If implemented
using a cash-flow tax—or, equivalently in
this simple setting, if founders are permitted
to expense their investments—the found-
er’s optimal investment would not change,
viewing the investment decision in isola-
tion."! (For example, with a 50 percent tax
rate, the cost of any investment would be

39For this result to hold in general equilibrium, we can
likewise suppose that the treasury, which now in essence
owns the market portfolio to the extent of the tax rate,
sells or shorts the market portfolio in an offsetting manner
(Kaplow 1994).

40The exposition in the text can be understood as tak-
ing advantage of a collapsed dynamic interpretation in
which risk is instantaneously resolved. By contrast to the
text’s assumption that investment costs are deductible (or,
if spread over time, depreciable), as in many income tax
systems, Scheuer (2014) takes these expenses to be unob-
servable and hence not deductible, which makes it optimal
to reduce entrepreneurs’ income tax rates, which improp-
erly but unavoidably apply to gross rather than net income
in this setting.
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half as much, and half the return would be
enjoyed, so the optimal investment, holding
labor effort fixed, would be the same.) Such
an income tax, however, applies to the total
return of the firm, which incorporates the
return to labor effort as well; hence, this tax
would also reduce the net-of-tax return to
labor and diminish labor effort. This latter
effect, of course, is standard, and would arise
even without an investment decision by the
taxpayer. Finally, note that if the marginal
products of labor and capital were comple-
mentary, this reduction in labor effort would
reduce the marginal return to capital as well.
That too is standard, in the sense that opti-
mal investment decisions in an economy
with a labor income tax reflect the level of
labor supply that will arise in equilibrium,
taking into account the effect of income tax-
ation on labor effort.

The preceding analysis of founders invest-
ment decisions, however, is incomplete
because it has yet to factor in risk aversion.
Higher income taxation reduces the dis-
persion of the founder’s net-of-tax returns,
which conveys a risk-reduction benefit.
Moreover, we are supposing that this bene-
fit was not fully available by contract due to
asymmetric information. It may be helpful
to contemplate cases in which the founder
owns the entire firm because adverse selec-
tion is sufficiently serious.

Furthermore, this reduction in the risk-
iness of the founder’s investment returns
tends to encourage investment. Unlike the
earlier example with a market portfolio, how-
ever, increasing the founder’s investment in
what is taken to be a unique asset will be
associated with diminishing returns. Hence,
we would not expect the founder to restore
her original exposure to risk." Note further

41In addition, founders are often wealth constrained,
which limits their ability to increase their investments, par-
ticularly at early stages. Note, however, that wealth con-
straints tend not to be absolute. Instead, they are a matter

that this tax-induced increase in investment
will, with complementarity, increase labor
effort relative to the lower level described
above that involves the usual labor supply
reduction associated with income taxation.

In summary, with founder enterprises,
raising income tax rates tends to increase
total investment in founder firms that are
assumed to be private, subject to idiosyn-
cratic risk, and suffering from adverse selec-
tion on account of asymmetric information.
The corresponding increase in labor effort
does not itself increase utility due to the
founder’s envelope condition, but (relative to
the ordinary reduction in labor effort) causes
a positive fiscal externality. Furthermore,
because the government is absorbing idio-
syncratic risk from many enterprises, the
utility gain from reducing founders’ risk
exposure is a real welfare gain to the econ-
omy, in contrast to systematic risk that can be
reshuffled but not extinguished.

The analysis of founders raises a num-
ber of further questions regarding optimal
income taxation. First, the foregoing dis-
cussion assumes that the income tax is lin-
ear, including full loss offsets. As mentioned
earlier, if marginal tax rates are rising (fall-
ing), risk taking—here, founders raising
their investment in response to higher tax
rates—will be less (more) than otherwise
on that account. Of particular importance,
there are often limitations on the deduct-
ibility (including refundability) of losses.* In
the simple case of no loss offsets, risk-taking
may be sharply penalized: founders share
their gains with the government but bear
the entirety of their losses. This asymmetry
reduces expected returns (abstracting from

of degree that reflects founders’ willingness to reduce their
consumption. Hence, the risk-sharing created by income
taxation influences this very decision rather generally.
42These exist in part for practical reasons: it may be dif-
ficult to police fraudulent claims of losses, and some con-
sumption (certain hobbies) may be disguised as business
activity in order to generate inappropriate deductions.
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risk aversion), unlike with the purely neutral
scheme that reduced investment costs and
returns by the same proportion. Moreover, it
eliminates the most attractive portion of risk
sharing, since offsets in the lowest realiza-
tion states are the most valuable component
of an income tax system’s implicit insurance.
Finally, these limitations are particularly sig-
nificant in the present setting because, for
each highly successful founder enterprise,
there are typically large numbers of failures.
Treating the latter disadvantageously dimin-
ishes ex ante incentives. "

Second, it is assumed here that a found-
er’s enterprise simply generates “income”
that is subject to the income tax. However,
many theoretical analyses and most actual
income tax regimes in practice distinguish
between labor and capital income, taxing
them at different rates and often using quali-
tatively different methods. To the extent that
such contrasting treatment is not optimal, it
would be best to merge the two." Otherwise,

43This and other differences between actual and ide-
alized income tax schedules—such as those involving the
treatment of appreciation (including capital gains rules
and lock-in) and complications of organizational form and
multi-level taxation—are examined in Cullen and Gordon
(2007) and Gentry (2016), largely outside the formal opti-
mal income taxation framework.

44The simple statement in the text is susceptible to
multiple interpretations. Under a pure, accrual, Haig—
Simons income tax, all income, from both labor and capital,
is taxed continuously, at a common rate. But many devi-
ations therefrom reflect the challenges of implementing
such a system. Another interpretation involves the use of a
cash-flow tax, which need not distinguish labor and capital
income. In idealized forms, the difference between these
two regimes involves only the tax burden on the riskless,
real return to capital. Because this return has been near
zero for quite some time, and because of difficulties in
administering an idealized Haig—Simons income tax, some
analysts support a cash-flow tax (even if they in principle
favor taxing capital income). Moreover, some suggest that
such a cash-flow tax would capture a significantly greater
portion of founders” “labor” income by preventing it from
being disguised as capital income and then taxed lightly
or not at all (such as through the use of misleadingly low
valuations of equity compensation, deferral, and step-up
basis at death). The most relevant point for present pur-
poses is that many of the challenges of income taxation in

substantial challenges in the taxation of
founders” income must be confronted, for
we are imaging a single production func-
tion that transforms financial investments
and founders’ labor effort into some return.
Moreover, in the present setting even spe-
cialized financiers who hold significant stakes
in these firms have great difficulty observing
labor effort and valuing enterprises (i.e., they
cannot ascertain the production function).
Third, suppose that further research,
including empirical evidence, suggests that
the optimal taxation of founders differs
nontrivially from the optimal taxation of
others who earn similar incomes, be they
CEOs, engineers, or blue-collar workers.
Ideally, separate tax schedules may best be
employed, but as noted in section 3.2, this
will often be infeasible due to difficulties of
observability, manipulation of classifications,
and political economy concerns. Hence, as
there, one would be constrained to set opti-
mal tax rates at different levels of income in
a manner that reflects the proportions of dif-
ferent types earning those incomes.
Relatedly, one would also wish to take into
account general equilibrium effects as well
as endogenous occupational choice. In the
analysis in section 3.2, the latter was rele-
vant only on account of general equilibrium
effects on wages: because marginal individu-
als” incomes are the same regardless of their
occupational choice, these choices involve no
fiscal externalities. By contrast, prospective
founders who are at this margin would gen-
erally make different investment decisions,
bear different levels of risk, and exert dif-
ferent amounts of labor effort depending on
their choices. Hence, the decision to become
a founder instead of a worker will often be
associated with significant fiscal externali-
ties. In particular, if founders—despite the
insurance provided by the income tax—bear

many guises, as well as of wealth taxation, are particularly
great with regard to founders’ income.
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more risk, their expected earnings as found-
ers need to be greater than what they would
earn as workers (assuming that there is no
uncertainty in that occupation, or at least less
uncertainty). Therefore, those choosing to
be founders pay more taxes, and because the
risk in those payments is substantially idio-
syncratic, the government’s higher expected
tax receipts raise social welfare. In addition,
to the extent that founders on average gener-
ate positive spillovers, as some suggest, there
is an additional reason that income taxation
should favor founders.

Finally, consider briefly the application
of this section’s analysis of founders to some
of their financiers, notably, venture capital
funds as well as private equity funds and
some other entities sharing some of these
traits. Like founders, many individuals who
work at such financial enterprises supply
labor—in selecting investments, serving on
boards, and offering managerial services that
the founder firms lack. Some of this labor
effort is precisely to combat moral hazard
and adverse selection regarding the founder
firms. However, when we view these finan-
cial intermediaries as themselves firms with
their own financiers, we can see that often
the pattern is replicated. A venture fund’s
financiers likewise are concerned about both
moral hazard and asymmetric information,
finding it difficult to value the fund manag-
ers’ skills and opportunities. For these rea-
sons, venture funds’ (and other fund types’)
principals often own stakes or are compen-
sated in ways that involve their retention
of equity-like positions. As a consequence,
many of the issues considered in this sec-
tion have similar implications for how those
individuals should optimally be taxed.

4. Externalities and Rents

The correction of conventional externalities
is usually best accomplished using targeted
instruments, even when such correction

influences labor effort and thus interacts with
income taxation, a principle explored in sec-
tion 7. This section, by contrast, addresses
externalities and rents directly caused by or
associated with labor effort. In this setting,
optimal income taxation is more fundamen-
tally implicated because the labor wedge itself
has additional effects on social welfare or an
additional labor wedge may be present. Put
another way, in a world with homogeneous
individuals and thus no distributive concern,
the income tax may be a corrective instru-
ment. Hence, the full mechanism design
problem can be stated as setting optimal
labor wedges on different types in light of the
effects on distribution and externalities asso-
ciated with labor effort as such.

Section 4.1 examines the possibility that
labor effort, particularly that of individuals
in certain occupations, may cause positive
or negative production externalities. In the
standard Mirrlees setting, these are usually
taken to operate through effects on others’
wages, continuing to employ the background
assumption that wages equal marginal prod-
ucts. Section 4.2 considers a wide variety of
cases in which additional labor effort—by
increasing actors’ utility or consumption—
raises or lowers the utility of other individu-
als because the utility functions of the latter
depend on the circumstances of the former.
As will be explained, in some instances
these two sorts of externalities are similar.
Section 4.3 addresses how market power and
its associated rents interact with the optimal
income taxation problem. Market power has
distributive effects, through markups imposed
on consumers and profits received by firms’
owners, and it also influences the net return
to labor effort by reducing wages” purchasing
power and the derived demand for labor.

4.1. Production Externalities from Labor
Effort

Suppose that some individuals’ labor effort
raises or lowers the productivity of others’
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effort or otherwise influences the productiv-
ity of others’ use of resources. To the extent
that positive or negative externalities are
caused by labor effort as such, it might seem
natural that the income tax, which directly
influences the labor wedge, would be a use-
ful corrective instrument. Before analyzing
how such externalities affect optimal labor
income taxation, some framing comments
are helpful.”

Many externalities—whether from research,
teaching, or finance, to mention some of the
occupations commonly noted in this strand
of optimal income taxation literature—typi-
cally arise from certain outputs rather than
from labor input as such. Hence, conven-
tional instruments that directly target the
relevant outputs tend to be the most efficient
means of correction. And indeed, research is
subsidized in various ways, and much educa-
tion is publicly provided or otherwise subsi-
dized. Securities transaction taxes have been
proposed on externality grounds and, to the
extent that such taxes are poorly targeted
(because many taxed activities are efficient),
one suspects that income taxes weighing
more heavily on part of the income distribu-
tion featuring more financial professionals
who undertake particular sorts of tasks would
fare much worse on that score. Most anal-
ysis to date has focused on general income
taxation as a corrective tool rather than on
occupation-specific income tax schedules
(higher rates for financiers or certain types
of financiers, lower rates for researchers),
largely for reasons noted in section 3.2: dif-
ficulties of observing occupations, strategic
reclassification, and political economy con-
cerns. As we will see, this constraint greatly

451t is important to distinguish this phenomenon from
the general equilibrium effects examined in section 3.2.
Those involve pecuniary externalities that affect social
welfare on account of the labor wedge induced by income
taxation, whereas production externalities are welfare rele-
vant even in an economy with no income taxation.

complicates and limits the efficacy of exter-
nality correction via income taxation.

To analyze optimal income taxation, we can
supplement the basic Mirrlees model from
section 2 with externalities, following some
of the lines of analysis pursued in Lockwood,
Nathanson, and Weyl (2017a) (although
they consider only Pigouvian correction and
not redistribution). Raising the marginal
tax rate at a point (or in a neighborhood) in
the income distribution reduces labor effort
of those thereby targeted and, as a result,
imposes a negative fiscal externality. This con-
cept captures the idea that individuals who
reduce their labor effort are indifferent at the
margin (by their envelope condition) but do
not take account of the reduction in tax reve-
nue that results. If the labor effort of workers
in some occupations causes positive and neg-
ative externalities of the conventional sort, we
would add a weighted-average conventional
externality component to the fiscal external-
ity term. If, at the targeted level of income,
workers” marginal labor effort across all occu-
pations causes net negative externalities, for
example, higher marginal tax rates than oth-
erwise would be optimal. And if there were
income effects, those earning higher incomes
would work more, so in addition to the result-
ing fiscal externality offset, we would also
have a conventional externality offset (or aug-
mentation, if the sign of the net externality at
higher incomes differs). For example, if mar-
ginal labor effort of those at higher incomes
similarly caused net negative externalities on
average, these income effects would mitigate
(and could outweigh) the welfare gain from
the net correction at the targeted income
level.

This adjustment is straightforward con-
ceptually but would be daunting to cali-
brate in practice. Perhaps the very top of
the income distribution is dominated by
founder-entrepreneurs whose great success
generates positive spillovers, but a bit fur-
ther down there are more financiers who
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generate negative externalities, with a mix of
engineers, CEOs, lawyers, other founders,
and real estate developers below that, gen-
erating all manner of positive and negative
externalities. The optimal externality supple-
ment to the conventional fiscal externality
adjustment would be difficult to quantify and
probably even to sign.

Next, recognizing that different externalities
are naturally associated with different occupa-
tions, section 3.2’s extension of the Mirrlees
model to include occupational choice and
general equilibrium effects on wages is appro-
priately introduced here as well. Focusing for
simplicity on individuals directly targeted by
the change in the marginal tax rate, raising
the income tax reduces labor effort, which
will raise (lower) relative wages in occupations
that are more (less) prevalent at the targeted
income level, partly mitigating (accentuating)
the direct effect on labor effort. Moreover,
as discussed previously, the effects on wages
apply to everyone in such occupations, not
just those at the targeted income level. In
addition, some individuals will change occu-
pations, moving from those with reduced
wages to those with increased wages (which,
recall, involves no fiscal externality because
switchers” incomes are equal between the two
occupations in a model in which heterogene-
ity is confined to abilities).

All of these effects will further compli-
cate the determination of the net effect on
conventional externalities. For example,
if a negative-externality-causing occupa-
tion is particularly prevalent at the income
level targeted by an increase in the mar-
ginal tax rate, the rise in the relative wage
will, through both the intensive margin
adjustments in labor supply at all levels of
income and occupational switching, mit-
igate the corrective benefit. Likewise, if
a  positive-externality-causing  occupation
is most prevalent, the welfare loss from
reducing generation of the positive external-

ity will be muted.

The analysis can be further enriched in
another way by introducing, as in Lockwood,
Nathanson, and Weyl (2017a), a further
dimension of heterogeneity. Specifically,
suppose that individuals differ not only in
their abilities in each occupation, a feature
present in Rothschild and Scheuer’s (2013)
analysis that was examined in section 3.2,
but also in their nonpecuniary utilities from
each occupation. Occupations that are more
dangerous, stressful, or boring will, in equi-
librium, be associated with positive compen-
sating wage differentials, so many individuals
may be choosing between higher-paid but
less pleasant occupations and lower-paid but
more appealing ones. A basic feature of such
a world—even without occupation-specific
conventional externalities—is that an income
tax favors lower-paying occupational choices:
when an individual receives more compensa-
tion to take a less pleasant job, the additional
pay is taxed, but the (unobserved) offsetting
utility loss is not deducted.’| An immediate
implication is that individuals at the mar-
gin, who are indifferent between two occu-
pations, impose a negative fiscal externality
should they choose the one that pays less."

Consider how this occupational choice mar-
gin has additional effects when one includes
conventional externalities. Abstracting from
income effects, consider a local increase in
the marginal tax rate. In addition to all the
earlier effects, we now have that every indi-
vidual who earns income above the targeted
level pays more tax, so those who were at the
margin with another occupation that pays

46 Nonpecuniary disutility of being an entrepreneur
could motivate the analysis in Scheuer (2014) that posits
a nondeductible expense of that occupational choice and
hence may justify reduced income tax rates on entrepre-
neurs, or at levels of income where there are more entre-
preneurs. But if entrepreneurs experience nonpecuniary
utility, the opposite adjustment would tend to be optimal.

47This additional dimension of heterogeneity is exam-
ined further in section 6.2, which discusses some literature
that examines this extension in addressing income trans-
fers’ effect on the participation margin.
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below the targeted income level will switch
to the lower-paying occupation. Only such
switches become appealing because other
occupations paying more than the targeted
income are equivalently subject to the tax
increase, and occupational pairs below the
targeted income are unaffected.

These switchers, as always, are indifferent
at the margin, but their changes in behav-
ior have two first-order effects. One is the
aforementioned fiscal externality, which is
unambiguously negative. The magnitude
of this effect depends on the income levels
earned before and after the switch—which
together determine the resulting difference
in tax paid. Each of these income levels will
be different for different switchers. Some
may switch from a very high income to a very
low one, and others from an income only
slightly above the targeted income level to
one only modestly below it. One must know
not only the total number of switchers but
also the before and after incomes of each to
compute the magnitude of this negative fis-
cal externality.'

The effect of these occupational switch-
ers on the overall magnitude of conventional
externalities involves related considerations.
For each switcher, one must know the
externality for each of the two occupations.
A negative-externality financier or lawyer
may become a positive-externality teacher.
A very high-positive-externality researcher
may become a moderate positive-externality
teacher. A positive-externality round-the-clock
entrepreneur may become a no-externality
manager or worker." Note further that each

48 Consider an example noted in the literature: a Wall
Street financier or lawyer who is induced by higher top
income tax rates to become a teacher. It is easy to imag-
ine that the negative fiscal externality substantially exceeds
the full salary of the teacher. Nevertheless, if there were a
large negative externality associated with the high-paid job
or a sufficiently high positive externality from teaching, this
switch would raise social welfare.

49Reflection on the complexity of the problem brings
to mind a core challenge of multidimensional screening:

switcher’s optimal labor effort may change,
and the individual’s externality for both the
before and after job choices depends on that
adjustment as well.

We can see that changes in both the fis-
cal externality and the conventional exter-
nality associated with these occupational
shifts will be challenging to estimate. These
effects, combined with all of the foregoing
factors (direct, intensive margin effects,
income effects, and general equilibrium
effects on wages), together determine the
optimal adjustment to the income tax sched-
ule. It is thus unsurprising that Lockwood,
Nathanson, and Weyl (2017a) as well as
Rothschild and Scheuer (2014, 2016) warn
us of the difficulty of determining optimal
policy in this regard. Returning to where
we began, Lockwood, Nathanson, and Weyl
(2017a,b) conclude that it probably makes
the most sense to employ conventional, tar-
geted instruments rather than adjustments
to “an untargeted income tax [that is] strug-
gling to precisely reallocate individuals.”™
Suggestive simulations (that, recall, abstract
from redistributive considerations) indicate
that the income tax alone can achieve only a
sliver of the corrective gains, whereas direct
subsidies (notably, for research) can achieve
in excess of forty times as much.’

in a given equilibrium, the matching of traits to occupa-
tions reflects selection and hence is correlated even if the
underlying distributions are not. For example, those with
atypically high nonpecuniary costs of the higher-paying
occupation will accordingly also tend to have atypically
high ability in that occupation if they are currently choos-
ing it.

50 By contrast, Jones (2022) considers a setting in which
research subsidies are infeasible, making it optimal to
employ lower top marginal income tax rates because of
research spillovers that contribute to economic growth.

51Tt is notable that they reach this conclusion even
abstracting from distribution, for when the income tax
schedule employs high marginal tax rates on that account—
rather than optimally being zero throughout in the absence
of conventional externalities—any gains from adjusting
marginal income tax rates will have to trade off distributive
effects. Relatedly, fiscal externalities are large to begin with
under a significantly redistributive income tax rather than
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Additional investigation focuses on a par-
ticular form of negative externality from
labor effort: extracting rent from others.
Piketty, Saez, and Stantcheva (2014) ana-
lyze a case in which top executives at public
companies extract rents through bargaining,
making higher top income tax rates bene-
ficial through discouraging this activity. In
their analysis, the extraction is in essence
from owners (shareholders), taken for sim-
plicity to be pro rata (all individuals own the
same amount of equity in public firms). As
the authors explain, it is as if the executives
are taking funds directly from the treasury,
which can be appreciated by noting that this
rent extraction is equivalent to a reduction
in the magnitude of the grant in the income
tax schedule (involving an equal contribu-
tion from everyone in the population) that
is then transferred to the executives. Note
that if one instead models shareholdings as
proportional to wealth, the compensatory tax
equivalent would be a reduction in the rate
of capital income taxation (the extraction by
executives is akin to raising the capital income
tax on equity and giving them the proceeds).
If one sticks to a model of bargaining for
higher wages that comes directly from the
fisc, perhaps the closest fit is public-sector
unions, in which case higher tax rates toward
the middle of the income distribution may
be optimal.

A complication with such prescriptions
arises directly from the previous analysis
regarding targeting. On one hand, pub-
lic company executives’ incomes are not
at the very top of the income distribution
and in any event are mixed with others,
notably, those of much larger numbers of
founder-entrepreneurs (Smith et al. 2019),
many of whom might generate positive
externalities, perhaps favoring lower income
tax rates at the top. Moreover, executives

arising only to the extent that nonzero marginal income tax
rates are introduced for externality correction.

of public companies already have their pay
directly targeted by the US income tax code
(more aggressively after recent tax reforms),
and others suggest that improvements to cor-
porate governance are even better targeted.

Rothschild and Scheuer (2014, 2016)
provide a particularly subtle analysis of rent
extraction that focuses on which otherworkers
are victims of negative-externality-producing
activities. Motivating examples are credit
claiming among workers and high-speed
traders, who may impose most of their neg-
ative externalities on each other. To that
extent, there is some self-correction—their
efforts implicitly tax each other—and cor-
respondingly, an income tax increase, by
reducing these efforts, has an offsetting
effect of raising the returns to those very
rent-seeking actions. Once again, some of
these externalities, such as those in finance,
might best be targeted directly. And, step-
ping back, one must be cautious about
wholesale condemnation of credit claiming
because some credit is actually due. When
principals cannot observe ability and effort
very well, the resulting pooling diminishes
incentives. Although signaling is costly, zero
signaling is hardly optimal in most settings
with imperfect information because it under-
mines incentives to invest in human capital,
the efficient matching of workers to jobs, and
contemporaneous labor effort.

The occupations examined in the literature
on rent extraction—whether public company
executives, high-speed traders, or various
credit-stealing members of teams—are, as in
the other examples, just some of the many
occupations represented at various income
levels. These analyses indicate that deter-
mination of the negative externalities associ-
ated with such activities is more difficult than
it may first appear. The broader challenge, of
course, is that even if such effects could be
estimated for certain individuals, one would
still need to determine the relevant weighted
averages at different income levels for all
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occupations, for occupation switchers at
other income levels, for related fiscal exter-
nalities, and so forth, in order to know what
adjustments to the income tax schedule are
appropriate on account of these externalities.

4.2. Externalities through Individuals®
Utility Functions

A long-standing literature on externali-
ties through individuals’ utility functions has
developed independently of the more recent
literature on production externalities caused
by individuals’ labor effort.” Nevertheless, it
is worth recognizing at the outset that these
subjects have much in common, at least in
certain cases associated with each. Put sim-
ply, with production externalities, some indi-
viduals’ incremental labor effort may raise
or lower other individuals’ wages (other
than through general equilibrium effects,
examined in section 3.2). With externalities
through utility functions, some individu-
als” incremental labor effort—perhaps as a
consequence of raising their own consump-
tion—may raise or lower other individuals’
utilities. In the former case, the effect is on
others’ effective w’s and thus on others” bud-
get constraints, whereas in the latter case,
some effects on actors” own circumstances
are taken to be arguments in other individu-
als” utility functions.

If one aligns the externalities, including the
relevant functional forms, and accounts for
the existing income tax schedule, the results
may likewise be aligned, at least roughly. The
effect of earning a lower wage (because of a
negative production externality from others’
increased labor effort) is to enjoy less utility
from consumption from a given level of one’s
own labor effort. This is also what happens if

52 Farlier work on the former, which mostly focuses
on envy, includes Brennan (1973), Boskin and Sheshinski
(1978), Layard (1980), and Oswald (1983), and is surveyed
and extended in Tuomala (2016). Hochman and Rodgers
(1969), by contrast, focused on sympathy toward the poor.

achange in some arguments in one’s own util-
ity function (because of the utility externality
from others” increased labor effort) reduces
the consumption utility one can achieve from
a given level of disposable income. This claim
encompasses not only mechanical effects
(consisting of direct reductions in others’
utilities, holding their labor supply constant)
but also labor supply effects and, accordingly,
related fiscal externalities. Regarding effects
on behavior, reducing the net-of-tax wage,
le — T’(wl)], and shifting downward indi-
viduals” marginal utility of consumption,
u, (when those effects are aligned in mag-
nitude, at different levels of earnings and
consumption), each has the same effect on
individuals™ first-order condition for labor
effort (expression (2) in section 2.1).
Consequently, there are potential research
gains from cross-fertilization, wherein meth-
ods or findings in one realm might usefully
be applied in the other. These connections
will not be examined explicitly here (and
they were not in section 4.1 either), but in
principle they often seem present and may
sometimes be worth pursuing.™

Focusing explicitly on externalities
through individuals’ utility functions, the

531t might appear that the two phenomena have differ-
ent fiscal externalities from differences in the transmission
mechanism. For example, lowering others” wages mechan-
ically reduces income tax revenue whereas lowering oth-
ers’ utility from the consumption of after-tax income does
not. However, in the latter case, if one considers settings in
which the utility effects are uniform and all-encompassing,
the effective utility purchased with nominal government
dollars is reduced even though the dollars themselves are
not, which is to say that there is a reduction in the value of
government dollars rather than in their amount.

54For example, it will be discussed below how exter-
nalities through individuals” utility functions may some-
times be local in various ways rather than global. Likewise,
production externalities involving the marginal product of
labor may sometimes be local rather than global, depend-
ing on the labor markets involved and the importance of
trade. In a fairly straightforward case, one’s increased labor
effort may steal credit and thus income from others on a
team, and likewise the higher earnings by one team mem-
ber may be envied by and thus reduce the utility of other
team members.
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central theme of this section is that this pos-
sibility involves a quite heterogeneous set of
problems (Kaplow 2008a). Hence, we should
not be seeking the correct or best model, or
even a handful, for these diverse phenom-
ena. Empirical exploration may well justify
attention to some particular sets of assump-
tions, but as will be noted at the end of this
section, this is a setting in which reliable evi-
dence of the operative channels and relevant
magnitudes is hard to come by.

To begin, note the variety of pertinent
dimensions. First, these externalities can
readily be positive, such as when individ-
uals are altruistic, or negative, when they
are envious. Second, these concerns may
involve others’ before-tax income, con-
sumption (after-tax income), leisure, or
utility—with qualitatively different implica-
tions, including as to the sign (envy of oth-
ers’ consumption and of their leisure call
for opposite Pigouvian corrections aimed
at influencing labor effort). Third, individ-
uals may care about levels and magnitudes
or about their rankings, with only the for-
mer motivating corrections. Fourth, indi-
viduals may care fairly similarly about the
full distribution in society, about those near
themselves in the distribution, especially
about the rich (who may be envied) or the
poor (who may generate empathy), or about
those who are more local, which might
refer to geographic neighbors, friends,
family, coworkers, co-congregants, or other
groupings.

It is apparent that the number of possible
configurations is large. Rather than consider-
ing them all or selecting a favored few, each
dimension will be examined briefly, draw-
ing out some of the implications for optimal
income taxation. In all, this section aims to
broaden the research agenda, only some of
which has been explored. Closing remarks
will be offered on empirical challenges and
normative questions raised by crediting
these sorts of preferences.

Suppose that every individual’s utility
depends on others’ utilities and, moreover,
that this dependence is global via a utilitar-
ian SWF: that is, the sum of all individuals’
utilities enters into each individual’s utility
function. If individuals are altruistic, this
additional source of utility is additively sepa-
rable, and the planner’s SWF is also utilitar-
ian, then the externality has no effect on the
social optimization. The planner maximizes
the sum of the (narrow) utilitarian SWF plus
the same utilitarian function weighted by
the total of individuals™ altruistic weights.’
If instead the sum of others utilities enters
each individual’s utility function with a nega-
tive sign (envy), the result is the same, short
of cases in which the total of individuals’
negative weights exceeds one, implying that
social welfare thus defined would be maxi-
mized by minimizing the sum of utilities.

These results are offered merely as a con-
ceptual starting point. To see how fragile
they are, note initially that, if the altruistic (or
envy) component is not additively separable,
the optimal income tax would in general dif-
fer, perhaps in subtle ways. Likewise, if the
planner’s SWF is instead strictly concave in
individuals” utilities, our base case with altru-
ism (envy) may favor less (more) redistribu-
tion than otherwise. Consider altruism: if we
add a common constant (some weight on the
sum of utilities) to everyone’s utility, utility
levels rise but with no change in the abso-
lute dispersion, so there is a fall in relative
dispersion, which in turn will tend to reduce
the difference in welfare weights between
the rich and the poor. Finally, the “social”
welfare function that is part of individuals’
preferences may have a functional form dif-
ferent from the planner’s or it may depend
on different objects. Indeed, it could be any
function whatsoever, so anything is possible.

55The recursion is left implicit, and it is assumed that
the total is finite.
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Suppose next that the externality is mea-
sured in others’ consumption rather than
their utility, and consider for concreteness
the case of envy, as is commonly done in
this setting (Frank 1999, Ireland 2001).
Here, each individual’s consumption creates
a negative atmospheric externality, making
it optimal to impose a Pigouvian correc-
tion—a tax—justifying higher marginal tax
rates than otherwise. The analysis is similar
if it is before-tax income that creates the
externality, as suggested by Atkinson (1983),
although the optimal correction may have a
very different magnitude and pattern across
the income distribution. Taking the special
case in which everyones uncompensated
labor supply elasticity is zero, no correc-
tion would be appropriate. Raising marginal
tax rates, aside from its behavioral effect
(which is absent in this special case), has a
mechanical effect on the magnitude of the
externality when the externality depends
on other individuals’ consumption, but not
when it depends on their before-tax income.
Furthermore, with redistributive taxes, the
difference between before- and after-tax
income (the latter being consumption) var-
ies greatly across the income distribution.
Notably, the sign of the gap reverses, from
negative to positive, when the break-even
point is crossed. Hence, the nature of the
Pigouvian correction to the optimal non-
linear income tax schedule depends, both
qualitatively and quantitatively, on how
the target of individuals’ envy is internally
calibrated.

This sort of negative atmospheric external-
ity is familiar. Consumption can, of course,
cause conventional negative externalities
as well, such as through pollution and con-
gestion. Likewise, there may be positive
externalities through altruism or warm-glow
effects as well as more familiar ones, such
as agglomeration externalities. The rele-
vant consideration in our present context
is that aggregate consumption, rather than

particular activities or expenditures, is what
causes the externality.

Consider finally the mostly neglected case
in which the (still assumed to be negative)
externality is caused by others’ leisure. Veblen
(1899) and Duesenberry (1949) helped pop-
ularize the focus on conspicuous consump-
tion, but often leisure is more conspicuous,
and at least it may also be conspicuous. It
may be easier to know how long one’s neigh-
bors were away on vacation than how much
they spent. It may be obvious that a neighbor
does not engage in market employment, and
visible signs of physical fitness (noisily) signal
significant time available for exercise. To the
extent that leisure is what is envied, the anal-
ysis is reversed from the case with consump-
tion: lower taxes are optimal because they
reduce leisure, which is the source of the
negative externality. More broadly, if both
leisure and consumption cause the external-
ity, and they do so to similar degrees, then
we may be back to a case in which other indi-
viduals™ utilities should be the focus, where
we saw that, in a basic case, the externality
through utility functions has no effect on the
optimal income tax schedule.’

With respect to both conspicuous con-
sumption and conspicuous leisure, it may
be that optimal income tax rates should be
changed little in any event, with correction
achieved instead through the selective adjust-
ment of commodity taxes and subsidies. For
example, if it is particular luxuries that create
envy from others—perhaps automobiles or
certain home improvements—those should
be taxed. Maybe personal swimming pools
should be subject to the highest tax of all if
the pools themselves make neighbors jeal-
ous and the poolside is a particularly glaring

56For example, Boskin and Sheshinski (1978) show
how the argument that envy favors greater redistribution
assumes that it is relative income or consumption rather
than utility that is the object of envy, and they further warn
that the evidence for the former is “virtually nonexistent,
let alone convincing” (1978, p. 599).
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way to observe neighbors’ leisure, which is a
source of jealousy.

Regarding each of these possibilities, there
are other dimensions as well. Individuals
may envy the rich but empathize with the
poor, in which event greater redistribution
would be favored in many of the above cas-
es.”| Consider as well that preferences about
others’ circumstances can depend on rank-
ings rather than magnitudes. For example,
individuals may care a great deal more about
what portion of the population is ahead of
them, but less so about how far they are
ahead. In that case, there may be no impli-
cation for the extent of redistributive income
taxation because adjustments preserve
rankings (and, in extensions with additional
dimensions of heterogeneity, where rankings
may change, that reshuffling may well be
largely orthogonal to income and thus to the
optimal income tax schedule).

Turn now to another important dimen-
sion of this problem: both positive and
negative preferences about others™ circum-
stances may well be local, where the appli-
cable notion of locality can take many forms.
Individuals may care about “keeping up with
the Joneses,” who are often imagined to be
neighbors rather than stand-ins for the vast,
anonymous mass of fellow citizens.”, The

57 Not all—for example, if leisure is important. If indi-
viduals get disutility from observing the poor working
hard at unpleasant jobs, this would favor not only higher
transfers but also higher marginal tax rates, both of which
reduce labor supply, taken to be the source of this neg-
ative externality. By contrast, Wane (2001) supposes that
individuals suffer disutility from the shortfalls of the poor’s
earnings (before-tax incomes) from the poverty line—
rather than consumption shortfalls—which can favor nega-
tive marginal tax rates. And if individuals are envious of the
leisure time enjoyed by the rich, then lower marginal tax
rates at the top end would be corrective.

58The analysis in the text of this case (like that of oth-
ers in this section) sweeps aside many subtleties and hence
further variation in the phenomena. For example, Dupor
and Liu (2003) describe the need to distinguish the effect
of the Joneses’ consumption on one’s utility level and on
one’s marginal utility of additional consumption (which
helps one catch up with the Joneses).

pertinent localized group may be geographic
neighbors (the swimming pool example), sib-
lings, former classmates, co-congregants, or
coworkers (who themselves may be those in
one’s area of an office, at one’s entire facil-
ity, at one’s firm, in one’s job classification, in
one’s cohort, or in some weighted intersec-
tion of those categories). For many of these
cases, the implications for optimal income
taxation would be similar. Suppose that
every individual envies some localized set of
others’ consumption levels, creating a local
rather than atmospheric externality, but one
that involves, very roughly, each individual’s
consumption imposing a similar total nega-
tive impact on others’ utilities. In that case,
higher marginal tax rates throughout the
income distribution may be optimal. If abso-
lute or relative effects vary by income, so
would the corrections because most of these
“local” groupings tend to involve individuals
with similar income levels. But those are just
some of the possibilities.

Another form of localized externality is
illustrated by individuals™ concentrated con-
cerns about homeless populations located
near their own residences or places of work
because it is the direct observation of oth-
ers’ raw poverty that generates disutility. The
analysis is similar for more tangible negative
externalities associated with poverty, such as
when there are costs associated with public
health or safety. In all of these instances,
assistance to the poor may be a local pub-
lic good, which helps to explain local income
redistribution and other local expenditures
on the poor—whereas if these concerns were
entirely society-wide, the free-rider problem
predicts little local effort (Pauly 1973).

By contrast to such localized concerns,
these same envious or empathetic individuals
may care little about the rich or the poor who
are out of sight and out of mind.* Or they

59Perhaps the richest individuals in society are more
aware of each other, in part from media coverage, Forbes
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may even have opposite-signed preferences.
For example, some may find it entertaining
to view the lifestyles of the rich and famous,
including royalty, even while they envy their
neighbor who just bought a fancy new car that
is quite basic compared to a Rolls Royce or
royal carriage. This particular configuration
might favor generally higher marginal tax
rates—supposing that neighbors’ consump-
tion rather than utility or leisure causes the
externality—but lower rates at the very top.™
Or, as is often associated with NIMBYism in
housing markets, the same individuals may
have negative preferences regarding poor
individuals who are nearby, but positive
regard for those living afar.*

The breadth and nature of externalities
that may arise through individuals’ util-
ity functions raise empirical and norma-
tive questions. Of the myriad psychological
reactions that individuals might have to the
contemplation of others™ prospects, it is all
too easy to privilege one or another that
aligns with one’s predilections or reinforces
one’s policy preferences. John Stuart Mill
famously claimed that poetry was superior

listings, and the like. In that case, if envy within this group
is of others’ consumption levels (and perhaps much less so
if it is of others” incomes), they would mutually gain from
all of them working less, favoring higher marginal tax rates.
However, given the fiscal externalities associated with their
labor effort, the overall effect of their additional labor
supply on total welfare is likely positive. If one focuses on
the revenue-maximizing top marginal tax rate, this phe-
nomenon would matter primarily to the extent it leads to
different estimates of the elasticity of taxable income for
these individuals. Perhaps they “keep score” based on
pretax income, and marginal tax rates thus have little dis-
incentive effect.

60State finance of royal extravagance would illustrate
the alternative strategy of financing what is here imagined
to be a public good.

61 Instead, the externalities associated with others’ cir-
cumstances may be the same, but there is a separate, neg-
ative impact from experiencing the poor nearby. Hence,
individuals may get positive utility from helping the local
poor—taking as given that they are local—but oppose local
aid because, holding these individuals™ utilities constant,
the local well-to-do would prefer that current and prospec-
tive future poor individuals live elsewhere.

to pushpin based on his own experience of
the two activities, on the implicit assumption
that projection provided insight into others’
subconscious experiences, apparently not
appreciating that his own mind and back-
ground were highly atypical.

Economists favor an empirical approach,
but empirical assessment of these features
of individuals™ utility functions is difficult to
undertake. Modern research uses surveys,
experiments, and field work to address such
questions, but problems of elicitation and
external validity can be particularly great
in this context. After all, these preferences
have a social nature, where context can be
all-important. Information is also relevant
but influenced by the attempt to measure
these phenomena.” For example, when
prompted, individuals may be willing to pay
for the rich to be taken down a notch or
for the poor to be helped, but during most
of their lives these considerations may, as
mentioned, be largely out of sight and out of
mind. There is often support for policies that
keep the homeless off the streets or at least
confined to streets in other neighborhoods.
And it is familiar that many prefer to cross
the street rather than confront the homeless
(which might also afford the opportunity to
lend assistance, with the anticipation of the
inclination to do so perhaps adding to the
desire to avoid the interactions).

Furthermore, the above discussion
emphasizes many dimensions involving sub-
tle differences that could be consequential,
including functional form assumptions.” In

62Relatedly, empirical work in this realm poses chal-
lenges confronted in the literature that attempts to mea-
sure happiness or well-being. The importance of, say, envy
versus neoclassical measures of utility that limit consider-
ation to one’s own consumption mirrors some of the debate
about whether rising national incomes improve well-being.
See the competing perspectives in Easterlin (1974) and
Stevenson and Wolfers (2008).

63 Even fairly subtle features can be highly consequen-
tial, as suggested by section 8.2 discussion of heteroge-
neous preferences.
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principle, much of this could be measured,
but we might not be confident in the results.
Taking an analogy, many people have con-
cerns about the fate of animals, particularly
species with certain qualities. However,
attempts to elicit contingent valuations can
produce results that differ by orders of mag-
nitude depending on subtle differences in
how scenarios are described or the sequence
in which they are presented. Perhaps the
relatively low magnitude of charitable
donations—particularly to aid distant ben-
eficiaries with whom one has little direct
affiliation—suggests that many of these pos-
sible external influences on individuals™ util-
ities, whether regarding animals, humans, or
other causes, are fairly small, although the
free-rider problem and limited information
provide alternative explanations. Also, much
evidence supports warm-glow rather than
altruistic motivations. To the extent that it is
one’s own act of giving rather than the effects
on beneficiaries that matters, there may be
little impact from centrally administered
redistributive tax and transfer programs, by
contrast to local homeless shelters that one
might personally support financially or with
one’s time. However, if most individuals suf-
fer disutility from neighbors’ conspicuous
consumption expenditures, those expen-
ditures can indeed be reduced by upward
adjustments to marginal tax rates, so the pos-
ited benefits would materialize. Of course,
we would still need to measure those ben-
efits’ magnitude and just what they depend
on, for example, by examining individuals’
revealed preferences to live near individu-
als with higher or lower consumption levels
than their own.

This article is not an appropriate place to
survey, even superficially, the literatures just
referenced or the many more that are per-
tinent. The preceding discussion is selective
and intentionally argumentative, meant to
raise questions rather than to answer them—
which, as stated, would require evidence. An

optimal income taxation agenda focused on
externalities through individuals utility func-
tions needs empirical guidance that, unfortu-
nately, will be hard to come by.

Normative questions are also raised by
the prospect of giving weight to such prefer-
ences about other individuals™ circumstances.
Economists generally tend to use an individu-
alistic SWF—that is, one that assesses policies
based solely on how they affect individuals®
utilities—and, moreover, to adopt a subjec-
tivist view of individuals™ utility functions
that credits whatever preferences individuals
have.™ As discussed further in section 8.1, this
approach is supported by the Pareto principle
because using a non-welfarist SWF or failing
to respect individuals™ actual utility functions
entails accepting Pareto-dominated policies
in some settings.

The most commonly expressed concern in
the present context is with the crediting of
negative other-regarding preferences such
as envy.”] Taken as an intrinsic objection,
the position is either difficult or too easy to
sustain. Why are neighbors’ noise, fumes,
congestion, or even lack of taste (such as
with zoning restrictions on aspects of homes’
appearances) all externalities that should
count, but not their swimming pool or
Jaguar, which may bother others even more?
To illustrate the point about Pareto con-
flicts, suppose that the latter preferences do
not count and hence Pigouvian corrections
are not made. From that baseline, it might
be possible to allow wealthy neighbors to
make more noise or have uglier homes, but

64The most systematic deviation in modern research
agendas involves behavioral economics, which mostly
raises different issues. There are some overlaps, such as
the possibility that altering available information or an indi-
vidual’s focus can itself affect their utility, as well as norma-
tive questions about how such situations should then be
assessed.

65The discussion that follows draws on the more exten-
sive critical exploration in Kaplow and Shavell (2002) of the
mostly philosophical literature that argues against credit-
ing various preferences deemed to be objectionable.
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fewer swimming pools, making both them-
selves and their onlooking neighbors better
off. Simply put, the externality-causers may
like noisy parties more than swimming pools,
and their neighbors may be bothered more
by swimming pool envy than by noise.

One can simply stipulate lists of the pref-
erences that count and those that do not, as
many have done through the ages, but how
are we to resolve disagreements?”| Indeed,
the objecting neighbors disagree and may
well resent elites or governments telling them
that their preferences are too vile to be cred-
ited. There are also conceptual conundrums
with the notion of preference censoring
because it is then necessary to choose some
alternative utility function (that differs from
the pertinent individuals™ actual utility func-
tions) from among myriad possibilities, and
these choices may have implications oppo-
site to what is contemplated when objecting
to the preferences being censored.”

Consider briefly a functionalist, wel-
farist take on objectionable preferences, in
the spirit of the analysis in section 8.1. For

66 An analogy more familiar to economists involves
“merit” goods. If the term is not a stand-in for goods whose
consumption imposes actual positive externalities—or for
goods that, due to information and self-control problems,
would otherwise be under-consumed—just what is the
basis for deeming some goods more meritorious than oth-
ers and thereby adopting welfare-reducing policies to favor
those goods?

67Suppose that censoring a preference means subtract-
ing (treating as if it were zero) the satisfaction it gener-
ates. Does one then implicitly assume that any resources
that had been spent on the now-censored preference are
removed from the individual’s budget constraint, or are
they treated as if they had been spent elsewhere, and if
so, on what? If the SWF is concave, in which event utility
levels and not just marginal utilities matter, does society
now seek to direct more resources to such individuals—
who are now deemed to have lower utility because of the
censoring—some of which will then be spent satisfying the
objectionable preferences to an even greater degree? As a
further note, some advocate censoring all other-regarding
preferences, including positive ones. This would seem to
entail social policy ignoring affection for others, includ-
ing spouses and children, with all of the implications that
would entail.

example, social and governmental opposition
to, rather than crediting of, racist and sexist
preferencesis believed—independently of its
immediate, direct effects—to usefully shape
preferences over time. To the extent that
individuals are socially induced to develop
positive rather than negative attitudes toward
others, society can subsequently achieve
higher overall welfare, understood as higher
levels of experienced utility, for any given
level of resources. Perhaps the envied rich or
envied neighbors should be viewed similarly.
A society that loves its neighbors more may
be happier overall and also interact more
effectively. Similar prescriptions may apply,
but in reverse, to positive other-regarding
preferences, the fostering of which may both
raise total welfare for given resources and
also enhance trust, which itself is productive.
Although the foregoing extends well
beyond the scope of this article, and some
would say beyond the domain of econom-
ics, it is offered because these questions are
in the air and sometimes on the page when
exploring the issues considered in this sec-
tion. This presentation, like the comments
on empirical challenges, is offered primar-
ily to encourage engagement rather than
to promote particular claims. Some regard
positional preferences or other preference
independencies as among the key mecha-
nisms through which inequality affects soci-
ety and therefore as important forces that
should guide society’s responses, including
through redistributive taxation. Accordingly,
addressing these issues should be part of the
optimal income taxation research agenda.

4.3. Market Power and Rents

Concerns about inequality are sometimes
associated with the level of market power
in the economy and increases in margins in
recent decades.] This connection raises two

68Studies finding large average markups include
Domowitz, Hubbard, and Petersen (1988); Rognlie
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sets of questions. First, if much income at
the upper end of the distribution arises from
monopoly rents, might greater redistribution
than otherwise be optimal? On its face, this
question cannot readily be answered in the
standard optimal income tax framework that
assumes perfect product and labor markets,
does not envision profits, and accordingly
does not attend to the distribution of owner-
ship interests.

Second, if market power itself involves
a labor wedge, might less redistribution be
optimal? After all, markups in product mar-
kets raise prices, thereby reducing the real
wage, and quantity reductions by sellers with
market power are associated with reduced
input demands, notably, for labor."} Suppose,
for example, that market power resulted in a
labor wedge of the same magnitude as that
created by labor income taxation. Then, fol-
lowing the familiar rule of thumb, total dis-
tortion would be four times higher than in a
world with just one of these sources of distor-
tion. Taking the monopoly wedge as given,
income taxation would cause three times the
total distortion ordinarily assumed, with the

(2015); Feenstra and Weinstein (2017); Hall (2018); and
De Loecker, Eeckhout, and Unger (2020). See also the
more skeptical discussions in Basu (2019) and Syverson
(2019).

69A corresponding question (answered in the negative
at the end of this section) is whether the broad range of pol-
icies influencing the state of competition should be tough-
ened (relative to a benchmark of maximizing efficiency)
and perhaps also tilted toward the maximization of con-
sumer surplus rather than total surplus. Such suggestions
have long been advanced—Robinson (1933) and Comanor
and Smiley (1975)—and have recently received increasing
attention (OECD 2017, World Bank Group and OECD
2017). For example, the US Horizontal Merger Guidelines
(2010) and EU Guidelines on Horizontal Mergers (2004)
seem to embrace an exclusive focus on consumer surplus,
which in some policy discussions is motivated by the differ-
ence in the distributive incidence of markups versus that
of profits.

70 Discussions of market power involving a labor wedge
include Lipsey and Lancaster (1956), Hart (1982), and
World Bank Group and OECD (2017).

marginal distortion being twice as large./
This point is dramatized by Bilbiie, Ghironi,
and Melitz (2019), who, in their analysis of
endogenous product variety, suppose that, in
the background, the government imposes a
linear income tax at a negative rate (financed
by a uniform lump-sum tax) to offset the labor
wedge due to market power.”s Of course, that
income tax—which seems benign in their
representative-agent model—is the opposite
of what is done in practice in a world with
distributive concerns, and the difference
between their hypothesized income tax and
either actual or optimal income taxes indeed
involves (crudely) a wedge on labor income
that is twice what is usually contemplated.
The model and analysis in Kaplow (2021),
however, show that both views are seriously
incomplete. Indeed, in a simple, benchmark
case, market power has no effect on the opti-
mal income tax, properly interpreted in real
terms. To explore this question, we can first
supplement the basic Mirrlees framework
by introducing multiple goods or sectors,
across which individuals allocate their dis-
posable (after-tax) incomes. Suppose next
that, in each sector, instead of price equal-
ing marginal cost, there is an exogenously
given markup, with the difference between
price and marginal cost generating profits
to owners of firms producing in that sector.

"L This view is suggested in varying ways by Browning
(1994), Kaplow (1998b), and Jonsson (2007). That work,
however, is partly informal and uses representative-agent
models, an approach associated with Ramsey (1927) that
can be misleading for reasons elaborated in section 7. A
variation on this theme, with heterogeneous abilities, is
explored in Eeckhout et al. (2021).

72Their analysis (and some work in international trade)
is partly inspired by Lerner’s (1934) argument that pro-
portional markups do not involve inefficiency. Lerner
insightfully (albeit parenthetically) noted that these uni-
form markups had to include leisure for the claim to be
valid. That, in turn, motivates a tax on leisure, which can
be implemented by imposing a subsidy on labor income.
Given the era, it is unsurprising that Lerner’s analysis nei-
ther addressed inequality nor considered redistributive
income taxation.
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Finally, assume that there is a common port-
folio of all of the economy’s firms and that
individuals’ ownership shares are a function
of their income (without further restriction).
This ownership assumption encompasses the
special case in which ownership is pro rata
but also captures more realistic and interest-
ing cases in which higher-income individuals
own (perhaps substantially) greater shares.
Recalling that the Mirrlees framework is best
interpreted as a collapsed dynamic model,
one might suppose that individuals’ portfo-
lios consist of their savings, the magnitude
of which rises with income. This formulation
also captures the possibility that those with
larger portfolios have access to higher-return
investments.”

To analyze optimal income taxation in this
model, begin with the special case in which
markups in the economy are proportional
across sectors. As a consequence, market
power will not distort individuals” consump-
tion choices, leaving only our core question
of how market power affects the labor wedge
and, through this channel, optimal income
taxation. In this case, the result is that there
is no effect whatsoever. An economy with
proportional markups is in an important
sense equivalent to an economy with no
markups. Moreover, the optimal income
tax in the economy with no markups—the
solution to the standard Mirrlees problem—
corresponds (mechanically) to the optimal
income tax in the economy with proportional
markups, resulting in individuals of every
type supplying the same labor effort, choos-
ing the same consumption bundles, and
achieving the same utility. Furthermore, the

73 Although ownership may rise with income, it is taken
to be independent of ability as such. Relaxing that assump-
tion would have familiar implications for the possible
optimality of a tax on capital income because that income
would then be correlated with unobserved ability (Golosov
et al. 2013). That and some other extensions would not
fundamentally alter the core logic developed in the text,
although they may disrupt the strong equivalence result.

governments budget continues to balance
under this corresponding income tax.

To see this, begin in the economy with
proportional markups and suppose that
there is in place any nonlinear income tax
that satisfies the government’s budget con-
straint (expression (4) in section 2.1). From
there, we can construct a corresponding
income tax for the economy with no markups
under which individuals’ budget sets are the
same, and hence individuals’ behavior and
utility are the same, and the government’s
budget still balances. This construction has
two components. First, raise the income
tax at each income level so as to tax away all
of the income that was spent paying mark-
ups (which we now imagine are no longer
present). Second, lower the income tax at
each income level so as to rebate the profits
received from individuals” ownership shares
(which profits vanish as well). Note that, if
an individual (of any type, who earned any
level of income) now chooses the original
labor supply and consumption bundle in the
transformed economy with no markups, that
individual’s budget constraint will hold. The
goods are cheaper, but there is less dispos-
able income to that extent, and profits are no
longer available to spend on goods, but that
loss has been rebated. Individuals’ budget
sets are the same in these two economies for
every level of income that they may choose
to earn. Finally, the economy’s total resource
constraint is unchanged because the same
labor is supplied under this tax and the same
goods are demanded, which implies that the
government’s budget continues to balance as
well.

Because this exercise works for any non-
linear income tax in the economy with
proportional markups and, moreover, the
construction can be run in reverse, starting
with any nonlinear income tax in the econ-
omy with no markups, it follows that the
optimal income tax problem is unchanged
in real terms. Whatever tax is optimal on
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the economy with no markups—a Mirrlees
economy—the corresponding income tax
will be optimal in the economy with propor-
tional markups. Note that these two income
tax schedules, although equivalent to each
other in real terms when imposed in their
respective economies, are not nominally the
same. In moving from the optimal income
tax schedule in the no-markup economy to
the constructed income tax schedule in the
economy with proportional markups, income
tax rates will be lower at all income levels to
compensate for the markups and higher at
all levels to, in essence, tax away the prof-
its associated with ownership interests in
firms that earn markups. If the distributive
incidence of profits is more upward skewed
than the distributive incidence of markups,
as normally supposed, then the correspond-
ing income tax schedule in the economy with
proportional markups will be one that is rel-
atively higher on the rich, compared to the
income tax schedule in the standard Mirrlees
economy with no markups. In that sense, the
income tax in the economy with markups is
more redistributive, but it should be kept in
mind that, in real terms, we have after-tax
equivalence.

This result, it should be apparent, is gen-
eral in some respects but restrictive in oth-
ers. Consider first that, in this special case,
firms’ profits are implicitly taken to be pure
profits rather than quasi-rents that reflect the
recovery of real resource costs. Investments
are typically necessary to create the oppor-
tunities that generate price-cost margins,
whether the investments are in facilities,
research and development, or rent seek-
ing. Regardless of the source—which may
be relevant to the optimal design of many
other government policies—if we take these
rent-generating processes as given, then we
must extend the analysis to account for the
resource use that underlies those markups.

To keep the analysis focused on our core
concern with distribution and the labor

wedge (rather than with intersectoral effi-
ciency), assume that some common fraction
of the proportional markups in each sector
corresponds to real resource use, with the
remainder constituting true profits. A natu-
ral case to contemplate is where the former
fraction is one, which is to say that ex ante, all
investments earn a common, risk-adjusted
market return equal to a cost of capital. A
variety of familiar models with free entry,
including some models of rent seeking, have
this property.” In any event, the analysis to
follow holds regardless of what this fraction
happens to be.

We can analyze optimal income taxation in
this economy in two steps. First, undertake
precisely the transformation contemplated
previously to eliminate the portion of the
markups (if any) that corresponds to true
profits. This move preserves equivalence
and hence has no real effect on the optimal
income taxation problem. The result is an
intermediate economy in which all remain-
ing markups correspond to real resource use.

Second, let us now eliminate these markups
as well. This transformation requires account-
ing for the resource use that generated the
remaining markups. Recall from above that,
in our original analysis, the economy’s real
resource constraint implied that the govern-
ment’s budget continued to balance, some-
thing that will no longer be true here unless
further modifications are made. There are two
ways of viewing this difference between these
two economies. One, developed in Kaplow
(2021), shows that the resulting equivalent
economy with no markups is one in which
the distribution of individuals™ abilities, f(w),
is shifted downward from that in our original

T llustrative of the range of such work are Dixit and
Stiglitz (1977), Mankiw and Whinston (1986), Aghion and
Howitt (1992), Hopenhayn (1992), Ericson and Pakes
(1995), and Melitz (2003). This result is also suggested by
Hall and Woodward’s (2010) calculations, noted in sec-
tion 3.3, that founders of venture-financed firms roughly
break even on an ex ante, risk-adjusted basis.
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economy. Another noted there is to suppose
instead that the marginal costs of producing
goods is shifted upwards. Either way, we can
view the production possibility frontier in
these economies as reflecting firms’” produc-
tion functions, including the investments that
may generate markups that yield quasi-rents,
and the real productivity of individuals” labor
effort. Regarding the latter, recall section 3.1’
discussion of how individuals abilities are not
a Platonic concept but rather a set of traits
whose productivity and ultimate value depend
on an economy’s technology, individuals pref-
erences, and various policies.

The result of this analysis is that this
two-step transformation places us in a stan-
dard Mirrlees economy—albeit with a dif-
ferent distribution of abilities or of marginal
costs—that is equivalent to our original econ-
omy. Therefore, we again are able to solve
for the optimal income tax schedule in the
usual manner. To determine the correspond-
ing income tax schedule for our economy
with markups and resource dissipation, we
need to reverse all of the steps in this set of
constructions. That process is again mechan-
ical, although more involved. Hence, we can
use familiar tools to determine the optimal
income tax schedule for our economy with
proportional markups and resource dissipa-
tion. Many extensions of the Mirrlees frame-
work could likewise be applied, mutatis
mutandis.

Reflection on these corresponding income
tax schedules suggests that there is no single,
obviously correct way to compare the degree
of redistribution entailed by the optimal
income tax schedule in the economy under
consideration, with markups and rent dissi-
pation, to that in an economy without that
rent dissipation but that had the same distri-
bution of abilities and level of marginal costs.
These are different economies with differ-
ent production possibility frontiers. Taking
the interpretation in which equivalence
is generated by a downward shift in

f(w), that economy has less (absolute) disper-

sion in abilities but also a lower mean, which
may have differing and subtle effects on the
optimal extent of redistribution. The broader
point is that, to understand how market
power affects optimal income taxation in real
terms, it is necessary to ascertain the under-
lying forces that generate the market power,
specifically, the nature of investments, firms’
production functions, and the translation of
underlying ability into productivity.

Before leaving this subject, briefly con-
sider relaxation of the assumption that mark-
ups and the resource use in generating them
are proportional. In this more realistic set-
ting, it is of interest to analyze policies aimed
at influencing markups (notably, reducing
high markups), but we will need to assess
how such changes interact with the income
tax.”7 Under weak separability of labor in
individuals™ utility functions, the basic tech-
nique developed more fully in section 7 can
be used to show that the additional issues
raised are essentially orthogonal to optimal
income taxation analysis, and hence poli-
cies that influence markups can be assessed
independently.

To sketch the analysis, begin with the origi-
nal construction of corresponding income tax
schedules for the proportional case (with no
resource use that dissipates profits), where
we were concerned with equivalences. The
income tax adjustments that left all individu-
als (at all income levels) with the same bud-
get sets had two components: taxing away the
income spent on markups and rebating back
the erased profits from ownership shares.
When markups are not proportional and we
are adjusting some policy that influences

"5 Earlier work, surveyed in Myles (1995) and
Auerbach and Hines (2002), considers the use of correc-
tive commodity taxes and subsidies to offset markups in a
representative-agent setting without distributive concerns
or income taxation. Kushnir and Zubrickas (2019) examine
a model in which the extent of redistribution has a feed-
back effect on markups.
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markups, we can undertake a similar neu-
tralizing income tax adjustment that again
results in individuals supplying the same
labor effort and achieving the same utility.
This tax schedule adjustment, however, is not
the same as the one we had before because
we no longer have equivalence. Specifically,
this policy experiment changes price ratios,
so individuals’ consumption bundles will
now change accordingly. Policy experiments
that move markups toward proportionality
(uniformity, such as with commodity taxes
in the Atkinson and Stiglitz (1976) frame-
work) tend to increase allocative efficiency
in a manner that (before the tax adjustment)
inures to the benefit of individuals. As a
consequence, income tax rates need to be
raised more in order to keep individuals on
the same indifference curve for each level of
income that they might earn.

As a consequence of this difference, the
governments budget will, in general, no
longer balance after a policy reform that
is accompanied by this adjustment to the
income tax schedule. The net change in the
government’s budget position is given by the
sum of the two components in the income
tax adjustments. The first taxes away the
increase in consumer surplus (which rises,
ceteris paribus, when allocative efficiency
increases in the manner just suggested),
and the second rebates the fall in producers’
surplus (profits). Hence, the government
will have a budget surplus if and only if the
change in the sum of consumer and producer
surplus is positive, which is to say, when effi-
ciency, conventionally viewed, increases. In
our suggestive policy experiment in which
allocative efficiency rises, if we further sup-
pose that productive efficiency is unchanged,
then total surplus is higher, and the govern-
ment will therefore have a budget surplus
under the income tax adjustment that holds
everyone’s utility constant. That budget sur-
plus can be rebated, say, pro rata, so as to
generate a strict Pareto improvement.

The conclusion is that, regardless of the dis-
tributive incidence of markups on consumers
and of ownership interests, and regardless of
how markups and profits themselves, as well
as the income tax itself, affect labor supply,
policies that reduce the inefficiency associ-
ated with markups can be implemented so as
to generate Pareto improvements. Because
this notion of inefficiency encompasses both
consumer and producer surplus, this logic
holds when full account is taken of how pol-
icies that affect markups may influence pro-
ductive efficiency, although that feedback
must be assessed to know whether a partic-
ular reform raises or reduces total surplus.

5. Behavioral Optimal Income Taxation

Behavioral economics has increasingly
been applied across a number of fields,
including optimal taxation./] Much of this
work focuses on differential commodity tax-
ation employed to correct externalities and
internalities.” But there are also import-
ant strands on optimal income taxation.
Mirrlees (1971) identified “rational calcu-
lation” as a key assumption, which was only
to be explored much later.” This section

76 Kaplow (2023) offers a complementary exploration
of these efficiency effects that abstracts from redistribu-
tion and labor supply but makes endogenous prices, the
number of firms, and markups in every sector. Policies
influencing markups in a given sector now affect—directly
and through general equilibrium effects—entry and exit in
every sector as well as prices and markups in all sectors.

TTFor an overview and survey, see Congdon, Kling,
and Mullainathan (2009) and Bernheim and Taubinsky
(2018).

"8 1llustrative investigations include O’Donoghue and
Rabin (2006); Allcott, Lockwood, and Taubinsky (2019);
and Farhi and Gabaix (2020). See also Goldin (2015) on
using less salient commodity taxes to reduce distortion.

™Mirrlees (1971, p. 176) noted specifically that,
especially at high incomes, individuals’ motivation for
supplying labor may involve sources of utility other
than conventional consumption. This possibility has
received some attention but has not been a focus of
modern developments in behavioral optimal income
taxation.
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emphasizes three diverse lines of work that
offer suggestive preliminary results and indi-
cate promising areas for additional theoreti-
cal and empirical investigation.

One set of work begins with the familiar,
long-standing concern that income tax sched-
ules—particularly when considering that, in
the Mirrlees framework, these are taken to
incorporate a range of tax and transfer pro-
grams—are too complex for most to under-
stand. How, then, do individuals behave in
light of their inevitably imperfect informa-
tion about their true net-of-tax wages, which
is compounded by their inability to process
whatever information they possess? And
what are the implications of any behavioral
regularities that can be identified for the
design of the optimal income tax schedule?

Other work considers respects in which
even informed individuals may not be ratio-
nal maximizers of their own utility, with an
emphasis on present bias. One applica-
tion involves myopic labor supply, includ-
ing investments in human capital, where
the delay between investment and ultimate
reward is substantial. Another line of work
begins with behavioral economics investi-
gations of individuals’ savings decisions and
considers the implications—particularly of
corrective policies such as forced savings
funded by payroll taxes, savings subsidies,
and automatic retirement contributions—

80 Empirical investigation receives additional emphasis
in this section for two interrelated reasons: there is little
empirical evidence regarding key assumptions highlighted
in these theoretical literatures, and to the extent that some
of the posited assumptions have force, much prior work
(such as on the elasticity of labor supply and of taxable
income, and involving calibrated simulations) is misspec-
ified. Regarding the latter, section 5.1 considers whether
individuals take their average tax rate as their marginal tax
rate (the latter featuring in existing empirical work), and
section 5.3 asks whether payroll taxes that fund retirement
savings (and for much of the population are of similar
magnitude to income taxes) are perceived as tantamount
to income taxes or as savings contributions that fund con-
sumption in retirement.

for labor supply and hence optimal income
taxation.

5.1. Perceived Income Tax Schedule

Actual, proposed, and optimal income
tax schedules are nonlinear. There are often
additional complexities involving deduc-
tions, the treatment of dependents, addi-
tional tax schedules (such as payroll taxes
and, in federal systems, other jurisdictions’
income taxes), and transfer programs (each
with their own implicit tax schedules and
other rules such as asset tests and time lim-
its). Consequently, it is important to consider
deviations between the actual, all-inclusive
income tax schedule and the tax schedules
that individuals perceive.

As a starting point, suppose that this gap
consists of noise: individuals receive inaccu-
rate but unbiased signals of their actual mar-
ginal tax rates. Even here, particularly if the
noise is substantial, there may be important
effects to consider.’ Total distortion is non-
linear in tax rates and hence may be greater
when some overestimate their marginal tax
rates and others underestimate them. Errors
can also reduce welfare through budget mis-
allocation: those overestimating their taxes
may underspend during a relevant period,
whereas those underestimating taxes may
overspend; both mistakes reduce welfare
(the errors do not cancel) to an extent that
rises nonlinearly with the magnitude of the
errors because utility is concave. Note fur-
ther that heterogeneity in the systematic
biases that are considered in the remainder
of this section raises similar issues because
total distortion and misallocation costs differ
between cases in which, say, half the pop-
ulation exhibits the full bias versus when

81 Compare Kaplow (1998a), who analyzes government
errors in the assessment of individuals’ taxable income
rather than individuals’ errors in estimating accurate gov-
ernment assessments.
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all of the population exhibits half the bias.
Some of the most recent work attends to this
difference.

Setting aside noise and heterogeneity
within otherwise similar types, consider next
the case in which the perceived income tax
schedule differs from the actual schedule
as some arbitrary function of income. To
analyze optimal income taxation, it is nec-
essary to specify further how this difference
responds to changes in the tax schedule. One
can in principle undertake a familiar form
of normative behavioral economic analysis:
the planner sets the tax schedule to maxi-
mize social welfare, taken to be a function
of individuals” experienced utility, but where
individuals choices (the incentive con-
straints) are determined by their behavioral
utility functions, here taken to be standard
except for the misperceived tax schedule.*
The challenge is to determine the perceived
income tax schedule as a function of the
actual one. Empirical analysis faces the iden-
tification problem wherein different behav-
ioral responses at different income levels will
embody both differences in underlying util-
ity functions and differences in perceptions.
For example, a low measured elasticity may
reflect a low underlying (“true”) elasticity or
a low responsiveness of perceptions (partic-
ularly in the relevant estimation window) to
changes in the actual schedule. Such empir-
ical challenges and thoughts on how they
might sometimes be addressed are consid-
ered later in this section.

Before turning to the main strand of mod-
ern literature on specific heuristics that may
characterize some individuals’ mispercep-
tions of their income tax schedules, consider
briefly the implications of individuals’ mis-
construing the income tax schedule for their

82From this perspective, one might also wish to account
for how setting the schedule and other aspects of tax design
may affect the extent of taxpayers” misperceptions (Moore
and Slemrod 2021, Craig and Slemrod 2022).

budget constraints.” For example, if there
were no withholding, not only may individ-
uals fail to learn about their true net-of-tax
wage from their paychecks (on which, more
below), but they may also lack the funds
to pay their taxes at the end of the year.
Similarly, if the EITC were routinely paid
each month, those with rising incomes may
not only lose eligibility but have to return
benefits at a later time, after they have
spent them. Here, setting aside the effect of
misperceptions on labor supply, we can see
that there may be significant welfare effects
through budget misallocation. Indeed, these
concerns motivate withholding—and typi-
cal overwithholding in the United States—
as well as delayed EITC payments, both of
which involve some forced savings. Most of
the literature discussed below makes subtle
assumptions so that this problem does not
arise, but further research on this front is
important. If real forces do induce individ-
uals to effectively use their true income tax
schedules for budgeting purposes, perhaps
they implicitly learn to use them as well
when choosing labor effort. And if these
assumptions that solve individuals’ budget-
ing problems do not correspond to actual
behavior, the omitted welfare consequences
regarding budgeting could significantly alter
prescriptions that reflect labor effort alone,
which is the focus in the analyses of optimal
income taxation that are examined next.

A notable line of literature on behavioral
optimal income taxation addresses a particu-
lar case of systematic bias: the possibility that
individuals behave as if their actual average
income tax rate is their marginal income tax
rate. Highlights from this research will be
presented, followed by further discussion
of how individuals may learn about income

83This question is highlighted in Chetty, Looney, and
Kroft (2009) and is the subject of Reck (2016), neither
focusing on the optimal income tax context (although Reck
briefly addresses it).
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tax schedules over time and suggestions for
reconstruction of prior empirical research
to better choose among behavioral theories
and identify behavioral responses to income
taxation.

Exploration of the possibility that some
individuals use their average tax rate as if
it were their marginal tax rate begins with
de Bartolome (1995). As motivation, he drew
on early work by Simon (1978) on procedural
rationality, research by behavioral psycholo-
gists, and work by economists on electricity
demand and firms™ pricing decisions, each
variously suggesting that some individuals
may use average tax rates as marginal ones.
He further noted that individuals examining
their pay stubs might readily calculate their
average but not their marginal tax rate.

To assess this possibility further, de
Bartolome (1995) performed an experiment
using MBA students, noting that this sam-
ple would tend to bias his results in favor
of the correct use of marginal tax rates.
Among those presented with a format like
the tax brackets displayed in instructions
for upper-income US taxpayers and in some
European countries, a substantial majority
made choices reflecting use of the marginal
tax rate, with only a few seeming to use the
average tax rate. But when presented with
a tax table, like that in instructions for low-
and middle-income taxpayers in the United
States, almost half exhibited behavior associ-
ated with use of the average tax rate and only
thirty percent with the marginal tax rate.*

84The concern that empirical results would be different
if individuals used their average tax rates as their marginal
tax rates was noted in the survey by Hausman (1985) but
not pursued.

85This finding led him to conjecture that upper-income
taxpayers may behave in accord with their marginal tax
rates while lower- and middle-income taxpayers use their
average tax rates. This would imply that higher marginal
tax rates may be optimal for (only) the latter groups. For a
long time, however, probably few taxpayers consult either
type of schedule directly, instead relying on tax prepara-
tion software and tax planners that may display neither the

He noted that such behavioral biases likely
exhibit significant heterogeneity. And he also
emphasized from the outset a key implica-
tion regarding empirical work: if indeed
many individuals use average tax rates as
their marginal rates, empirical models pre-
suming correct knowledge are misspecified.
Relatedly, conventional predictions regard-
ing tax reforms that change marginal rates
much more than average rates could be quite
misleading.

De Bartolome (1995) also examined the
implications of the use of average tax rates as
marginal ones for optimal income taxation in
light of the key point that most actual, pro-
posed, and optimal income tax schedules fea-
ture marginal tax rates that exceed average
tax rates throughout the income distribution.
In his calculation for a middle-income house-
hold, those using their average tax rate sup-
ply 5 percent more labor, generate 6 percent
more tax revenue, and are subject to 43 per-
cent less distortion than those using their
correct marginal tax rate. Although each
individual, viewed in isolation, would obvi-
ously be better off knowing the true income
tax schedule, society is better off if everyone
perceives the tax schedule using average tax
rates. More revenue can be raised with less
distortion, enabling higher levels of social
welfare to be achieved. Indeed, if everyone
so behaved (and were otherwise identical,
except for income-earning ability), a Pareto
superior regime would be feasible, although
for a given SWF such may not be optimal.

Liebman and Zeckhauser (2004), in a
widely cited but unpublished working paper,

extend this exploration in a number of ways.

average nor marginal tax rates, just one of them, or both
(although more sophisticated tax planners and software
presumably include marginal tax rates). If one conducts
a Google search for “What is my tax rate?”—without any
modifier like “marginal” or “average”—as this author did
in October 2021 when drafting this segment, the top hit
(actually, a direct display) showed income tax brackets
(marginal rates) rather than a tax table.
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Their greatest contribution is to address a
range of applications—nonlinear pricing,
utility regulation, and optimal taxation—with
a unified approach that contemplates a wide
variety of factors that contribute to what
they call “schmeduling.” They also present
two empirical analyses to illustrate the phe-
nomena at hand. Most relevant for present
purposes is their explicit analysis of optimal
income taxation.

Employing familiar assumptions from
prior work (notably, quasilinear prefer-
ences and a Pareto distribution at the top),
Liebman and Zeckhauser (2004) show that
the optimal asymptotic top rate is higher
when individuals take their average tax rate
to be their marginal tax rate (a phenomenon
that they and subsequent authors call “iron-
ing”). This result may seem surprising since
the average and marginal rates are essen-
tially equal in the limit, but that overlooks
the subtleties of the relevant perturbation
experiments. Suppose, for example, that it
was contemplated to raise the top marginal
rate by 5 percent (five percentage points)
on all incomes starting at $1,000,000. In the
standard analysis described in section 2, this
causes all taxpayers with income above that
point to reduce their labor supply. However,
if labor supply is determined by the average
tax rate—which is to say that high-income
individuals do not react to the reformed tax
schedule as such but instead notice only the
change in their average tax payments—there
is no effect at $1,000,000 and merely a slight
effect just above that point. Only in the limit
does the perceived marginal tax rate rise by
the full 5 percent. As a consequence, raising
the top marginal tax rate causes a smaller
reduction in labor effort and thus a smaller
fiscal externality (integrating over all individ-
uals subject to the rate increase) when it is
misperceived in the posited manner.

Rees-Jones and Taubinsky (2020) offer
additional insight into these issues. They
go further than the prior literature in

incorporating the phenomenon of some
taxpayers using their average tax rates as
marginal rates, reaffirming that this raises
achievable welfare and favors higher mar-
ginal tax rates, including at the top of the
income distribution (but they caution that
their analysis abstracts from possible welfare
costs due to mistakes in budgeting). Farhi
and Gabaix (2020), although mostly address-
ing other issues, include a section on opti-
mal income taxation that, like other work,
shows that higher marginal tax rates tend to
be optimal when individuals underestimate
them, such as by taking their average tax
rate to be their marginal tax rate. They also
emphasize that a lower top marginal tax rate
may instead be optimal, such as when the
top marginal tax rate is particularly salient
and thereby contaminates (revises upwards)
others’ estimates of their marginal tax rates.

Rees-Jones and Taubinsky’s (2020) main
emphasis, however, is not on the analytics
but instead on obtaining evidence to cali-
brate the behavioral optimal income taxa-
tion model. They undertake a survey and an
experiment that are designed to more fully
elicit the nature of possible misperceptions.
Both of these explorations suggest that a sig-
nificant fraction of individuals use average tax
rates, and they also find little support for any
notable portion relying on other particular
heuristics that they examine. This motivates
their simulations in which a fraction of indi-
viduals exhibit the bias of taking average tax
rates as marginal. As the authors make clear,
one should be cautious regarding whether
such empirical results accurately describe
actual taxpayers’ behavior.™

86 As will be discussed in the text below, the manner
in which taxpayers learn about how taxes affect dispos-
able income probably differs qualitatively from framings
that are readily produced in the lab. Moreover, individ-
uals who volunteer to take computer surveys for modest
compensation and their behavior under such conditions
may be unrepresentative in important ways. F inally, as the
authors explain, in their experiment a third of responses
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Further reflection on both the theoretical
and empirical analysis teaches additional les-
sons and suggests important qualifications.
Beginning with the theory and focusing on
the phenomenon of individuals understating
their marginal tax rates by using their aver-
age tax rates, a number of important subtle-
ties should be noted. (Analogous issues will
be elaborated in section 5.2s exploration of
myopic labor supply.) Most directly, when
individuals misperceive their tax rates, this
creates a welfare-relevant internality. In
derivations of the first-order condition for
optimal marginal tax rates, it is conventional
to employ individuals” own first-order con-
dition for labor effort and, in particular, to
make use of their envelope condition, which
implies that the impact of a tax rate change
is given by its direct effect on individuals’
utilities, their adjustments of labor effort
having only a second-order effect. By con-
trast, with misperceptions this is no longer
true; here, higher tax rates tend to correct
individuals’ internalities, which is a force for
higher marginal tax rates.”] There are addi-
tional effects: the fact that a given income
tax schedule raises more revenue reduces
the shadow value of funds, a force for lower
tax rates; a given income level is now earned
(on average) by a lower type (ability) than
before, which changes the value of the den-
sity function, the cumulative distribution
function, and the pertinent wage rate, all of
which appear in the first-order condition.

had to be ignored because they were variously implausible.
One accordingly wonders what this suggests about others’
responses, including that about half of those remaining
seemed to ignore tax rates. In addition, the fact that many
did not click to obtain further information might be inter-
preted, on one hand, as participants being happy to use
average rates as marginal rates or, on the other hand, as an
unwillingness to obtain more data that would only be use-
ful (and they could not know how useful) if they intended
to engage in further mental calculations that might possibly
lead to different choices in the experiment.

8THowever, if the welfare weight on individuals™ utilities
goes to zero as income approaches infinity, this factor has
no effect on the optimal asymptotic top marginal tax rate.

Finally, as the literature already empha-
sizes, the elasticity of labor supply differs. In
sum, because essentially every term in the
first-order condition for marginal income tax
rates changes, the full effect on the optimal
income tax schedule (including the inter-
cept) is more difficult to determine than may
initially appear.

Before examining further the core empir-
ical questions, consider briefly another par-
ticular behavioral phenomenon discussed
in the literature. In addition to “ironing,”
Liebman and Zeckhauser (2004) introduce
the term “spotlighting,” which they defined
as treating one’s current marginal incentive
on a nonlinear schedule as if it applied glob-
ally. For example, if one’s phone plan pro-
vided free minutes or data units each month
up to some point and a high marginal charge
thereafter, individuals’ usage would be as if
it were free until they learned (perhaps by a
text message) that they had used all of their
prepaid allotment and would be subject to
charges thereafter. Liebman and Zeckhauser
(2004) do not claim that such behavior would
arise under a nonlinear income tax schedule.
Note, for example, that with the EITC, a
middle-income individual acting in this man-
ner would behave in the first couple months
of the year as if the marginal rate were sig-
nificantly negative, during the next months
as if it were zero or small, then for a few
months as if it were quite high, reflecting
the phaseout, and for the rest of the year at
a lower rate (unless, later still, moving into a
somewhat higher income tax bracket). Such
behavior is implausible because, among
other reasons, it would require at each point
in time knowledge of where one was on the
schedule, all the while ignoring the rest of
the schedule, repeating this cycle each year.

Rees-Jones and Taubinsky (2020) con-
sider a different notion of spotlighting that
might be relevant for income taxation: taking
the marginal income tax rate on one’s full,
annual income to be the applicable marginal
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rate at all income levels. For local changes
in effort or other income-influencing activ-
ity, behavior would be essentially the same
as under full information. By contrast, for an
extensive-margin decision such as joining the
labor force full time or quitting, one would
be off substantially. Note that this version of
spotlighting involves computation and pro-
jection that is opposite in spirit to that con-
sidered by Liebman and Zeckhauser (2004).
Here, one observes one’s marginal tax rate
and, for the alternative decision, imputes
the line with that slope and, for example,
determines the intercept if one is contem-
plating quitting one’s current job. Under
this formulation, single individuals earning
$200,000 in the United States in 2020 would
expect to receive a rebate of nearly $20,000
if they quit. Or part-time workers near the
end of the EITC phase-in range might
expect a large additional subsidy rather than
the opposite if they switched to full time. In
Rees-Jones and Taubinsky’s (2020) studies,
which involve rather different choices, the
authors did not find evidence of spotlighting
behavior defined in this manner.

Turn now to the empirical question of
how individuals are most likely to learn tax
information relevant to their choices of labor
effort. Although de Bartolome (1995) exper-
imentally investigates and Rees-Jones and
Taubinsky (2020) contemplate how different
presentations of the tax schedule (for exam-
ple, tables versus brackets) may influence
individuals™ ability to absorb pertinent infor-
mation, one suspects that few individuals
consult tax schedules, perform calculations,
make projections, or use tax software to ana-
lyze counterfactuals when making labor sup-
ply decisions. Moreover, however well the
use of thoughtful, subtle survey elicitations
like that in Rees-Jones and Taubinsky (2020)
may illuminate individuals’ understanding of
the tax system at that moment, it is difficult
to know how such elicited opinions relate to
actual choices involving labor effort. Some

speculations regarding how individuals may
learn in context and react (which would be
difficult to emulate in online elicitations) are
offered next, followed by discussion of how
empirical testing of some hypotheses may be
possible through reanalysis of existing data
on individuals’ responses to past tax reforms.

Among the most important labor supply
decisions are investments in human capital,
many of which are made early in life before
the individual is actually working, receiving
a paycheck, or completing a tax form (with
software or other assistance). Indeed, such
individuals may know fairly little even about
before-tax compensation as a function of the
efforts they now contemplate undertaking. A
conjecture is that most have some rough sense
of the standards of living associated with dif-
ferent occupations, which may correspond
to after-tax income and hence induce deci-
sions that would crudely reflect the actual tax
schedule. On the other hand, perhaps many
choices are guided by perceived before-tax
income, such as when students hear about
starting salaries for different jobs, in which
case taxes might be ignored altogether—
along with the subsequent career earnings
profile associated with each occupation. An
additional challenge in ascertaining how
such behavior may respond to tax changes is
that responses may take years or even a gen-
eration to materialize. For example, students
may take some time to perceive changes in
living standards associated with different
occupations. Unfortunately, some of these
highly consequential impacts of income taxa-
tion may be among the most difficult for tax-
payers to perceive and react to and, in turn,
the hardest for researchers to measure.

For those in the workforce, one suspects
that relevant understandings of the income
tax depend greatly on income levels and the
types of choices under consideration. At very
high incomes, the current, proposed, and
ultimately implemented reforms to the top
income tax rate are highly salient political
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facts, particularly for the high-income tax-
payers who will be subject to them. These
individuals are also the most likely to receive
sophisticated tax advice. Hence, it seems
unlikely that they will make decisions based
instead on their average tax rate.” One
might still suspect that many might under-
estimate their effective marginal tax rates
because they ignore state income taxes and
hidden add-ons, or overstate their effective
marginal tax rate because they do not take
into account deductions or the alternative
minimum tax (which often raises the average
tax rate but reduces the marginal rate).

For the large portion of taxpayers in the
middle of the income distribution, tax rules
are simpler but inference may be harder.
Intermediate tax brackets are less salient,
and sophisticated advice is not likely to be
obtained. Again, state income taxes may
be ignored, but so may deductions. But
these may be the wrong questions. Instead
we might ask how such individuals decide
whether to work overtime or how much effort
they should undertake to try to get a larger
bonus or a promotion. For these and other
decisions, they may consult their paystubs,
specifically, their take-home pay that is regu-
larly deposited into their checking accounts.
Those net payments reflect not only federal
and state income taxes (in manners that
reflect imperfections in withholding rules)
but also payroll taxes and retirement sav-
ings deductions (see section 5.3) as well as

88 Reconsider the above-described perturbation used
in the literature to determine the optimal asymptotic
top marginal tax rate under the maintained hypothesis
that these individuals use their average tax rate as their
marginal rate. If the top bracket, after extensive political
debate, were raised by 5 percent starting at $1,000,000,
would an individual earning $1,300,000 hear that news
(or consult a tax advisor)—and thus react to the 5 percent
increase as such? Or would that individual instead ignore
the tax change entirely until noticing the consequent fall in
take-home pay, and then compute that the average tax rate
has only risen, say, by only 1.15 percent, and react to that
as if it were the increase in the marginal tax rate that was
front-page news for months?

other subtractions for various expenditures
(Liebman and Zeckhauser 2004). Hence,
individuals may behave as if their tax rates
are higher than they are.

We can also consider whether this implicit
estimation using paystubs involves the use
of average or marginal rates. If employ-
ees engage in rough mental math to divide
their take-home pay by their stated salary,
they would identify their average tax rate,
albeit one that may exceed their true average
tax rate and thus perhaps even their actual
marginal rate. It is not clear how a taxpayer
would use this information in making real
decisions. On the other hand, if a worker
earns an additional $100 through overtime
and immediately thereafter receives a pay-
check that is only $65 higher, the (perhaps
overstated) marginal tax rate may be more
apparent than the average rate. Likewise
when individuals receive end-of-year pay-
checks with bonuses or their first paycheck
after a raise. Middle-income individuals
may also exchange stories with coworkers,
friends, relatives, and neighbors, many
being in similar tax situations, but others
not (because they differ on dimensions that
the observer may not even realize affect
income tax payments or withholding). That
information may involve overtime, bonuses,
and raises, and also the effects of changing
jobs or entering and leaving the labor force,
which would help inform (or misinform)
analogous decisions.

The bottom of the income distribu-
tion is also important because correct
decision-making may be highly consequen-
tial, and important tax provisions—including
relevant transfer programs—can be quite
complex due to differing nonlinear (implicit)
tax schedules, definitions of dependents,
asset tests, and interactions across programs.
Some low-income taxpayers benefit from
social workers or volunteers who assist in tax
preparation and many EITC recipients use
paid tax preparers, but most do not receive
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meaningful tax counseling that would
illuminate the overall, phaseout-inclusive,
marginal effective tax rate. Nor does one sus-
pect that tax tables, eligibility rules, and cal-
culators are their main source of information.
Instead, like middle-income taxpayers, these
individuals probably rely on personal experi-
ence and their networks, the latter suggested
by the neighborhood effects identified in
Chetty, Friedman, and Saez’s (2013) study
of the EITC. If one enters the labor force
or changes from half- to full-time employ-
ment, one will soon see one’s take-home pay
and may quickly discover, for example, large
losses of benefits. If the results are substan-
tially worse than expectations, such decisions
may be reversed. By contrast, because EITC
refunds do not arrive until much later, they
may not be factored into the decisions of
many individuals, leading them to understate
their net-of-tax wages. Low-income individ-
uals will also learn from relatives, friends,
and neighbors who, for example, lost many
transfer program benefits or experienced
the lagged receipt of EITC refunds, aid-
ing decision-making on pertinent decision
margins even if not producing refined judg-
ments. Note that individuals may learn a
great deal about likely impacts on their stan-
dard of living without specifically contem-
plating or being able to communicate the
mechanisms by which average or marginal
tax rates or other eligibility rules combine to
generate the bottom line that they or others
experience.

89This perspective may justify the practice of ignoring
VATs and sales taxes, which (taking the case in which they
are uniform) are equivalent to upward shifts in the income
tax and transfer schedule. If such taxes are unchanged for
a significant period of time, individuals will come to associ-
ate various levels of disposable income with real purchas-
ing power that implicitly reflects these taxes. If the rates
increase, one might suspect that, over time, individuals will
come to associate somewhat lower purchasing power with
given levels of disposable income, suggesting in turn that
labor effort would react, although perhaps very little in the
short run. The tendency for behavior to reflect these taxes

Despite the significant heterogeneity and
possible inscrutability of individuals™ knowl-
edge and decision-making processes, both
across income levels and among those with
similar earnings abilities, much empirical
illumination may be possible using existing
data. As de Bartolome (1995) emphasized, if
individuals use their average income tax rates
as if they were their marginal rates, prior
regressions are misspecified. Regarding his
particular point and viewed more broadly,
this criticism also points toward important
opportunities for further research. For con-
creteness, this can be illustrated by reconsid-
ering the question whether individuals use
average or marginal income tax rates.

Most straightforward would be to rerun
myriad past regressions on labor supply
elasticities or taxable income elasticities
using average as well as marginal tax rates to
determine changes in (perceived) net-of-tax
wages. (Important qualifications of how this
should properly be done are ignored; the
discussion here is merely suggestive.) One
could run a standard horse race or attempt to
determine what portion of taxpayers behaves
as if they are using each tax rate. The results
also may vary over time and across contexts
(extensive and intensive margins may differ;
the EITC and changes in ordinary tax rates
may yield different outcomes). Note that in a
conventional difference-in-differences anal-
ysis, those whose relative marginal rates rise
may have relative average rates that change
barely at all or even fall; this too would vary
greatly across natural experiments. Such
variation presents opportunities to disen-
tangle reactions to marginal and average
rates by comparing responses across reforms
or between different groups that have

does not depend on individuals ever being aware that the
taxes exist any more than they need to understand the costs
incurred by firms in generating the goods and services that
individuals subsequently purchase.
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differential changes in marginal versus aver-
age tax rates.’

It is also important to consider possible
systematic biases that may be present in prior
investigations. For example, when those with
relatively higher marginal tax rates experi-
ence little change in average rates, measured
responses would be attenuated if many indi-
viduals responded to average rather than
marginal rates. In calibrating an optimal
income tax exercise in which many use aver-
age rates as marginal rates, differently esti-
mated elasticities would need to be used for
each group.

Another complexity concerns the time
frame. As discussed in section 2.4, it is
already known that short-run elasticities may
be underestimated for a variety of reasons.
In particular, it has long been understood
that narrow windows necessary for plausible
identification suffer from the problem that
many taxpayers may not yet have learned of
the changes. If only a fraction of individuals
are even aware that any change has occurred,
measured elasticities may be only a corre-
sponding fraction of actual, long-run elastici-
ties, even when there are no other frictions. It
may also be particularly difficult to estimate
responses to changes in average tax rates,
which often are quite small. Moreover, dif-
ferent learning channels imply different time
frames: Individuals may notice and respond
almost immediately (perhaps on overtime
decisions) to changes in paychecks (sup-
posing that mandated withholding formulas
adjust quickly to reforms). But if individuals

90In addition, as illustrated by the earlier example
of a 5 percent increase in the marginal tax rate above
$1,000,000, when the marginal tax rate rises in a segment
of the income distribution, the average tax rate rises not
at all at the beginning of the interval, but by increasing
amounts at higher levels of income (and also at income lev-
els above the interval, where no increase in marginal tax
rates may be experienced). Hence, there is often a signif-
icant source of variation that may illuminate reactions to
average tax rates that differ from neoclassical predictions
that depend on marginal tax rates.

learn from impacts on relatives, friends, and
neighbors who change jobs—and who, after
a reform, experience different deltas in their
standards of living—reactions could take a
long time. The results in Chetty, Friedman,
and Saez (2013) on the diffusion of informa-
tion about the EITC are suggestive of grad-
ual reactions to changes in the program.

Abstracting from the foregoing particu-
lars, taking a more behavioral perspective
not just on the design of experiments and
the development of new research strategies
but also on the analysis of existing data could
be very instructive. If there are substantial
regularities, such as suggestions that perhaps
half of taxpayers behave as if their average
tax rates are their marginal tax rates, these
could be assessed in many ways. One might
look to already-analyzed natural experiments
but compare different groups, consider the
same groups but use supplemental tests, or
exploit other natural experiments that seem
particularly relevant for testing new hypoth-
eses even if they offered little predictive
power for neoclassical ones. As a thought
exercise, consider the hypothesis that many
low-income individuals react to average
rather than marginal tax rates. Taken literally,
this implies that large increases in transfers
to those earning no income should raise
labor supply at the bottom because such a
reform entails significantly lower (more neg-
ative) average tax rates even though marginal
rates are unaffected—until income enters
the phaseout range, where marginal rates are
higher even though average rates are lower.
This and other (more plausible) conjectures
could be tested using existing data on past
reforms.

5.2. Myopic Labor Supply

Section 5.1 examines implications of
individuals misperceiving the income tax
schedule. Here, we instead relax a different
aspect of Mirrlees’s (1971) “rational calcu-
lation” assumption: individuals understand
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everything but have myopic behavioral util-
ity functions wherein they underweight the
future relative to the present when making
labor supply decisions (Kaur, Kremer, and
Mullainathan 2015). Following Lockwood
(2020), suppose that individuals exert labor
effort one period before they consume the
disposable income thereby produced and
that they have preferences that exhibit
(-6 quasi-hyperbolic discounting. For exam-
ple, investments in human capital entail
effort that significantly precedes consump-
tion. More simply and broadly, labor effort
in many settings precedes the receipt of
a paycheck. Taking the latter case for con-
creteness, assume further that individuals
promptly consume the proceeds, with the
paycheck accurately withholding income
taxes (so that taxes are imposed at the same
moment as payment and consumption), and
consider the implications for the optimal
income tax schedule.”!

Lockwood (2020) focuses on how the for-
mula for optimal marginal income tax rates
now reflects an internality correction. When
the social planner fully weights individu-
als” future consumption even though their
behavioral utility functions do not, individu-
als” labor effort adjustments in response to
marginal tax rate changes no longer satisfy
the standard envelope condition regarding
effects on individuals™ utility. Instead, indi-
viduals” reductions in labor effort cause a
negative internality on their future selves
(with a weight of 1 — [3). Because increases
in labor effort generate positive internali-
ties, they should be subsidized. The result
is easiest to see in a world of fully homog-
enous individuals (all have the same abil-
ity and degree of myopia), so there is no

91Note that under appropriate assumptions we can
analogize the case in which individuals underweight subse-
quent consumption to one like that analyzed in section 5.1,
in which individuals overestimate income taxes and hence
underestimate the consumption that their labor effort
generates.

redistributive motive. The optimal income
tax schedule—rather than exhibiting zero
marginal tax rates throughout—would be
negative, with the deficit funded by a uni-
form lump-sum tax. When this phenomenon
is instead embedded in the standard optimal
income tax problem, internality correction is
a force for lower marginal income tax rates
(and a smaller grant) than otherwise would
be optimal. This result is much the same as
in section 4.1’s analysis of conventional exter-
nalities: if all labor effort conveyed a positive
externality, the Pigouvian correction would
lower optimal marginal tax rates.’”

Determination of the full impact of myo-
pia on the optimal income tax schedule,
however, requires further and often subtle
analysis for the familiar reason—already
noted in section 5.1—that most of the
factors on the right side of the standard
first-order condition for optimal marginal
tax rates (expression (8) in section 2.3) are
endogenous. Here, in contrast to the case
with simple externalities (but like that with
misperceptions of income tax rates), we are
introducing a change in how individuals
choose their labor effort. This modification
directly influences many other determinants
of optimal income tax rates.

Begin with the income tax schedule that
would be optimal in a world without myopia
(8 = 1) and consider the effects of increas-
ing myopia (reducing (). Because myopic
individuals reduce labor effort, tax revenue
falls. If one thinks heuristically in terms of a
revenue requirement, tax rates would have
to rise to make up the difference, a force
in the opposite direction from the inter-
nality correction. More precisely, one can
think of the deficit as being funded by a uni-

form lump-sum tax, which in the Mirrlees

92 Lockwood (2020) explores some variations, including
that myopia is plausibly stronger at lower incomes, which
generates a relatively larger corrective force at the bottom
of the tax schedule.
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framework corresponds to a reduction in
the magnitude of the uniform grant. At this
point, the government’s budget balances,
but we now have a force for greater redis-
tribution because the lowest-income indi-
viduals are relatively worse off. Put another
way, the required reduction in the grant has
decreased the resulting extent of redistribu-
tion given the marginal tax rate schedule.
(The full tax schedule consists of not just the
marginal rates but also the intercept.) Under
standard SWFs, this tends to favor higher
marginal tax rates the more concave are indi-
viduals™ utility functions and the SWF.”
Additional factors, some cutting against
the foregoing, are relevant as well. Raising
marginal tax rates tends to produce less rev-
enue at the margin due to myopia. The infra-
marginal (mechanical) benefit of a higher
marginal tax rate at income y is greater
revenue collected from all those earning
above y. But when all individuals exhibit
myopia, every type earns less, favoring lower
marginal tax rates. In addition, marginal dis-
tortion depends on the density of types at y,
which is now different because we are at a
different point in the ability distribution. At
higher incomes, being at a higher w means
that f(w) is lower, so marginal distortion is
less, whereas at lower incomes this effect is
reversed. In addition, marginal distortion is
proportional to w, which is higher at the pos-
ited y. Finally, the elasticity of labor supply
is a property of individuals” behavioral util-
ity functions, which are now taken to differ.
To summarize, essentially every endoge-
nous element in the first-order condition for
the optimal marginal tax rate (8) is directly
affected by the introduction of myopia, so it

93This tendency is suggested by comparing two of the
simulations in Lockwood (2020): they show that moving
from low to moderate social welfare weights on low-income
individuals lessens the degree to which optimal income tax
rates are reduced by myopia.

is difficult to know a priori how the optimal
income tax schedule changes.”™

To suggest some lines of further research,
it is useful to reflect on the timing assump-
tions in the foregoing analysis, variations
across different applications, and relevant
policy instruments, including in the admin-
istration of income taxation. As will be seen,
much can be learned by considering alter-
native timelines. The foregoing analysis
assumes that labor effort is undertaken in
a first period while payment, taxation, and
consumption all occur simultaneously in a
second period. More broadly, these four ele-
ments can be arranged in many sequences,
including ones in which some of the events
are concurrent but not necessarily those
combined in the foregoing model.

A key implicit assumption concerns
employers’ behavior. Suppose that paying
employees at the end of the month, or even
every couple weeks—which is the practice of
most US employers—significantly reduces
labor effort at a given wage, as the forego-
ing analysis assumes. Then it would appear
that these employers are leaving a significant
amount of money on the table. Changing
pay to weekly or even daily (which has little
administrative cost in today’s world) would
perhaps boost effort substantially, a benefit
mostly captured by the employers them-
selves, supposing that they hold wages con-
stant.”] The government captures the fiscal
externality, but the rest benefits employers.

941n considering the optimal asymptotic top marginal
rate under the assumption that top-income individuals
receive a zero marginal social welfare weight (so we are
interested in the revenue-maximizing tax rate) and the dis-
tribution is Pareto (so the ratio of the inframarginal and
marginal effects is constant), all of these features—includ-
ing the internality correction—vanish, except for any effect
on the labor supply elasticity.

95Short periods having large effects are suggested by
the experiment with data entry workers in India by Kaur,
Kremer, and Mullainathan (2015). Employees may resist,
however, preferring to contract for deferred pay as a com-
mitment device to mitigate overconsumption.
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Interestingly, Uber and Lyft both have
offered drivers optional forms of essentially
instant payment. Hence, in understanding
the implications of the timing of labor effort
and the payment of wages, it seems import-
ant to consider what timing structures would
emerge in a labor market equilibrium in
which some employees may be significantly
myopic and to use this information in mak-
ing inferences about the nature and extent of
employees’ myopia in different settings.

Another important assumption is that
individuals cannot borrow. If they can, oppo-
site cases may arise in which consumption
precedes labor supply. When individuals
borrow to fund current consumption, pay-
ing off their loans with future labor effort,
might the impact of myopia on optimal
marginal income tax rates then reverse?
To elaborate, consider individuals who we
might have imagined live paycheck to pay-
check, with each paycheck arriving after
their choice of labor effort. But now sup-
pose that they are able to borrow with their
credit cards to consume in the present, and
they use their next period’s earnings to pay
these credit card bills.” Myopia now leads to
overconsumption—a more familiar result in
the behavioral economics literature—rather
than underconsumption, and this requires
additional subsequent labor supply, the
disutility of which is excessively discounted
by our myopic individuals. Hence, the inter-
nality is reversed, creating a force for higher
marginal income tax rates. Likewise, revenue
is now higher, reducing the need for high tax
rates, and all of the additional effects noted
above are reversed as well.

In addition to this example with credit card
debt, one can imagine longer-term appli-
cations, such as when individuals buy more
expensive homes, with mortgages and other
carrying costs to be paid with future labor

96 Payday lending raises similar questions.

effort. Juxtaposing these possibilities with
the range of situations in which labor effort
precedes consumption decisions (including
those considered below, notably, investments
in human capital) raises empirical questions
concerning which formulations best match
actual behavior. It seems plausible that, even
at a given income level, there may be sub-
stantial heterogeneity, not only in the mag-
nitude of myopia but in the relevant timing
of decisions and hence the direction of any
desired adjustments to marginal income tax
rates. This heterogeneity also reinforces the
potential benefits of policies targeted at spe-
cific settings in which significant myopia may
be present, rather than relying primarily on
adjustments to the income tax schedule to
correct for weighted-average myopia on a
wholesale basis.

Returning to our original setting in which
labor effort precedes consumption, consider
the range of situations in which this tim-
ing may be important. In addition to pay-
checks, there are myriad other decisions,
particularly involving investments in human
capital, where effort or other investment
significantly precedes returns in the form of
greater consumption. Indeed, because of the
much longer durations, myopia may have a
greater effect on these margins.

For human capital investments that pre-
cede employment, individuals exert effort
and forgo earnings, resulting in additional
deferment of consumption in order to raise
future wages or to enable work in occupa-
tions associated with less disutility from labor
effort. It is natural to consider whether the
internality due to myopia in these settings is
best addressed by adjustments to far-future
tax rates or by more targeted policies that
might offer direct, present subsidies for
human capital investments.”’ Such policies

97This focus also suggests consideration of more
fine-tuned interventions, for example, targeting indi-
viduals’ choices of what to study in light of the fact that
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are often motivated to address liquidity con-
straints, but unconstrained myopic individ-
uals may similarly underinvest. Likewise,
offering loans has the additional effect
of moving payments to the future, which
matches when income is subsequently
earned, reducing the need to defer present
consumption in order to make human capi-
tal investments. Myopia may also lead some
individuals to underinvest in human capital
in earlier years, such as a failure to study in
secondary school or a decision to drop out to
begin earning and consuming sooner. Again,
more targeted policies seem more promising
than lower future marginal income tax rates.

Important human capital investments are
also made on the job, and these are often
rewarded by deferred compensation, promo-
tions, and the prospect of higher subsequent
wages or bonuses. Here, the aforementioned
discussion of employers’ timing of paychecks
is apt, with potentially greater consequences.
If employees’ myopia leads them to underin-
vest, particularly in firm-specific human capi-
tal, because rewards are deferred, employers
have incentives to restructure payments to
address this problem. Signing bonuses may
in part involve inducing myopic individu-
als to accept jobs involving significant sub-
sequent effort. Likewise, offering lucrative
compensation to new hires who initially
have low marginal products may reflect that
more precise matching of pay to productiv-
ity would fail to attract myopic but talented
employees. Of course, employers also face
an important constraint because they are
generally unable to recoup payments from
employees who fail to deliver on implicit
or explicit promises of future effort. To the
extent that deferred pay is the only instru-
ment, we may then return to the question of

different concentrations involve different trade-offs
between present consumption and effort associated with
the study itself and future earnings associated with differ-
ent courses of study.

how optimally to adjust income tax rates in
light of employees” myopia.”

Turning to tax administration, the rules
most relevant to individuals’ myopia may
well be those governing income tax withhold-
ing and refunds because they directly deter-
mine the timing of tax payments. Such rules
may influence both consumption and labor
effort. If income taxes were only paid after
the end of the year, myopic individuals might
overconsume from their earnings, creating
welfare losses from budget misallocations.
Present formulas in the United States entail
overwithholding for many individuals, and
the EITC even more powerfully provides
significant, delayed income tax refunds. Both
entail forced savings, which may aid myopic
individuals. However, the analysis here sug-
gests that, by significantly deferring some
of the consumption associated with current
labor effort, the tax system may be generat-
ing a large internality with respect to individ-
uals’ labor effort decisions.

5.3. Behavioral Savings, Savings Policies,

and Labor Supply

Perhaps the most significant applica-
tion of behavioral economics research has
been to individuals® savings decisions and
the design of savings policies (Bernheim
2002, Thaler and Benartzi 2004, Bernheim
and Rangel 2007, Bernheim and Taubinsky
2018). Central features of fiscal systems in
advanced economies—notably, social insur-
ance but also retirement savings incentives
and other features of capital income tax-
ation—are substantially motivated by the

98The present discussion of how best to design income
taxation in the presence of the myopia imperfection that is
partly addressed by private contracting has some elements
in common with section 3.3’ analysis of optimal income
taxation when private contracting can only partially address
moral hazard and asymmetric information. In both set-
tings, more sophisticated modeling and evidence of mar-
ket arrangements are important inputs to understanding
how best to adjust income taxation to address the same
imperfections.
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view that many individuals, in making their
own choices, suboptimally and, in particular,
inadequately save for their retirement.” Yet
most theoretical work on optimal income
taxation, empirical research on relevant elas-
ticities, and calibrated simulations assume
that these decisions are neoclassical. Nor
do assessments of savings policies aimed at
behavioral infirmities consider their implica-
tions for labor effort.

A central motivation for exploring this
intersection—beyond the a priori conceptual
interest in integrating these lines of work—is
that labor supply effects have first-order wel-
fare consequences in the presence of income
taxation, which is employed in the same
developed economies that engage in sub-
stantial social insurance for retirement that
is funded by payroll taxes, which is to say,
labor income taxes. As a simple motivation,
suppose that, for the bottom and middle of
the income distribution, payroll and income
taxes are of similar magnitude. Moreover,
payroll taxes fund retirement savings that it
is feared myopic individuals would not other-
wise undertake. Assume further that myopia
(or misperception) is such that the present
taxes are taken fully into account in individ-
uals” labor supply decisions but the future
benefits are ignored entirely. Using the rule
of thumb that distortion rises with the square
of the tax rate, might the total distortion be
four times that of the nominally described
“income tax” alone? And what are the impli-
cations for optimal income taxation and the
optimal design of social insurance and other
savings policies?

99The analysis here focuses on myopia and other phe-
nomena that involve internalities. Another motivation for
encouraging savings involves the Samaritan’s dilemma, in
which individuals save too little in the expectation that
others (relatives or the government) will come to their aid
(Buchanan 1975). In this case, raising savings reduces a
negative externality rather than correcting an internality.
Kaplow (2008a) examines the effects of forced savings to
combat the Samaritan’s dilemma in a model with no behav-
ioral infirmities.

The focus of work to date has been on
how labor supply effects in the presence of
income taxation feeds back on optimal sav-
ings policies, which is where the discussion
here begins. Next, drawing on the lessons
of the preceding two subsections, conse-
quences of behavioral savings and correc-
tive savings policies for the design of the
optimal income tax schedule are examined.
Finally, this section considers implications
for the interpretation of empirical work and
calibrated simulations and, relatedly, iden-
tifies questions for further research in light
of the fact that past analyses assume that
the parameters identified and imputed are
determined by neoclassical behavior.

Kaplow (2008a, 2011, 2015a, 2015b) con-
siders how savings policies influence labor
supply under a variety of assumptions about
savings decisions and how those decisions
feed back on individuals’ choices of labor
effort.'”} Consider the familiar two-period
model in which individuals supply labor
only in the first period (their working years)
and divide their disposable income between
consumption in that period and savings that
funds consumption in the second period
(their retirement years).

Suppose initially that all individuals exhibit
identical 3-§ quasi-hyperbolic discounting in
allocating their disposable income between
the two periods, so they overconsume in
the present, saving too little for retirement
(Laibson 1996, 1997)."°! For concreteness,

100Tn each of the cases that follow, individuals™ labor
supply decisions also affect their consumption in the pres-
ent and future and accordingly their realized utility. The
discussion in the text focuses on the fiscal externality from
the identified effects on labor effort, but a full welfare
analysis—including the subsequent discussion of optimal
income taxation in light of behavioral savings—needs to
incorporate these effects as well.

101 Quasi-hyperbolic discounting need not generate
overconsumption if savings plans are structured to become
effective in the future (“saving more tomorrow”) (Thaler
and Benartzi 2004). That formulation would nevertheless
raise some of the questions regarding labor supply that are
explored here.
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assume further that the government is
setting the stringency of a forced-savings
requirement, which is one way to under-
stand an actuarially fair social insurance pro-
gram funded by payroll taxes and providing
benefits in retirement.'" (Analysis of capi-
tal income subsidies and other retirement
policies would be similar, which as we will
see carries implications for the optimal tax-
ation of capital income that are quite differ-
ent from those in the literature.'®®) As this
requirement begins to bind, individuals’
experienced utility—taken as the maximand
for social welfare—rises, and it continues
to do so (at a declining rate) until optimal
savings are required. This standard depic-
tion, however, is only correct if labor supply
is exogenous, when we are in a world with
an income tax and hence fiscal externalities
from changes in labor effort.

To examine labor effort explicitly requires
a further assumption regarding how myopic
savers make their labor supply decisions. Two
cases will be considered.'” First, suppose

102 Additional issues, set to the side here, would arise
to the extent that individuals suffer from a further infor-
mational problem of being unable to accurately appreciate
the tax-benefit linkage.

103Optimal capital income taxation in connection with
labor income taxation has been a subject of extensive study,
largely using models in which individuals are fully rational.
In many of these settings that feature uncertainty about
future earnings, individuals tend to oversave from a social
perspective because their levels of precautionary savings
ignore resulting future fiscal externalities from their con-
sequently reduced labor effort. By contrast, much govern-
ment policy toward savings, including the income taxation
thereof, is predicated on the opposite view and hence is
subject to the present analysis. The large differences
in optimal capital income taxation relate not only to the
differences in savings as such but also, the focus here, in
qualitatively different implications for how capital income
taxation affects labor effort. Both aspects suggest a new
research agenda for the optimal taxation of capital income,
which is not the focus here.

104Under another variation of sophistication, wherein
individuals are not myopic when choosing labor supply but
fail to foresee their own myopia in making savings deci-
sions, a binding forced-savings requirement will have no
effect on labor supply (assuming that the constraint is not
so tight as to require more savings than would be chosen by

that the same myopic behavioral utility func-
tion that determines consumption and sav-
ings also governs labor supply. (Consider, for
example, a decision whether to work overtime
on some day when the alternative is an eve-
ning with family and friends or some favorite
diversion.) Here, as the forced-savings con-
straint begins to bind, there is no first-order
effect on individuals’ behavioral utility levels,
but thereafter in standard cases the marginal
utility of after-tax income falls because indi-
viduals cannot allocate that income as they
(think that they) prefer.'"s When there is an
income tax, this generates a fiscal externality
equal to the labor supply effect times the
marginal income tax rate, a factor ordinarily
ignored when assessing savings policies.
Therefore, the optimal degree of forced sav-
ings in this model is likely to fall significantly
short of the ideal savings target. Even so, we
can see that a payroll tax funding retirement
savings is quite different from just an addi-
tional tax on labor effort, as imagined in this
section’s opening example: it is only relevant
when it is binding and, even when it is, its
negative impact is mitigated by the fact that
even myopic individuals value retirement
consumption in their behavioral utility func-
tions, albeit less than fully.

Second, assume that our myopic savers are
sophisticated in their labor supply decisions.
Perhaps they choose investments in human
capital and accept jobs (with fixed hours) with

a nonmyopic, optimizing individual) for the simple reason
that such individuals would not expect the forced-saving
requirement to be binding on themselves (it requires less
savings than they anticipate choosing on their own accord).

105This point has an important subtlety. The direct
effect is as stated in the text. However, there is an
opposite-signed indirect effect: forcing an individuals
consumption into the future raises the marginal utility of
present consumption (which encourages labor effort) and
reduces the marginal utility of future consumption (which
reduces labor effort). For standard utility functions with
upward-sloping labor supply curves, the net of this indirect
effect (which is to raise labor supply) tends to be smaller
than the direct effect, in which case labor supply falls as
stated.
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the recognition that, when they receive their
paychecks, they will save insufficiently. Now,
when the forced-savings constraint begins to
bind, individuals appreciate the first-order
utility gain; that is, they value the govern-
ment’s imposition of a commitment device.
Hence, in standard cases, they have a higher
marginal utility of after-tax income, which
encourages labor effort and thereby gener-
ates a positive fiscal externality. By contrast
to the first case, there is a first-order effect
the moment the constraint begins to bind,
and the magnitude of the effect falls, reach-
ing zero at the ideal level of savings. Under
this assumption, the effects have the oppo-
site sign of imposing a tax on labor income
in the presence of a preexisting tax and have
properties that otherwise differ qualitatively
(notably, the effects fall as the stringency of
the constraint and hence the tax rate rise).

The foregoing analysis contemplates
myopic individuals who otherwise fully cal-
culate relevant effects. But in the lifetime
savings context, it also seems plausible that
behavioral infirmities more like those exam-
ined in section 5.1 might also be operative
(Bernheim 1994; Johnson, Kotlikoff, and
Samuelson 2001; Diamond 2004). The com-
plexity of the problem may give rise to errors,
and the fact that important effects occur in
the future may inhibit learning. (Individuals
only live once, and learning upon retirement
that savings are too low, or too high, does not
enable much correction.) As with complex
income tax systems, this raises the questions
of whether there are systematic tendencies
in individuals’ behavior and what their impli-
cations for labor supply are.

Suppose now that there is no myopia, that
individuals cannot figure out how optimally
to save, and that they accordingly engage in
what may be called targeted savings deci-
sions. Perhaps individuals simply stick with
whatever degree of savings results from
social security and employers’ retirement
contributions. Perhaps employer defaults

on employee contributions simply stick
(Beshears et al. 2008). Or perhaps individ-
uals follow advice from family, friends, or
financial advisors, not understanding the
calculations that may (or may not) underlie
these recommendations. Such an assumption
answers our question of how much individ-
uals save, but it does not indicate how they
make their labor supply decisions. Moreover,
this understanding of individuals’ savings
decisions is inconsistent with standard neo-
classical assumptions so, as with myopia, it
is necessary to contemplate other formula-
tions. Consider three possibilities.

First, suppose that individuals when mak-
ing their labor supply decisions treat savings
as if it vanishes. Perhaps they look at their dis-
posable income as reflected in their paychecks
and take that as their return to labor effort. In
this case, forced savings is akin to a tax in the
presence of a preexisting tax, with the reduc-
tion in labor effort generating the associated
fiscal externality. Optimal savings levels would
then be much lower than ideal targets.

Second, assume that individuals realize that
their savings does not vanish but, by assump-
tion, they have difficulty knowing how to
value this savings. Suppose further that they
address this conundrum by treating their sav-
ings as having a value akin to if they had con-
sumed it currently. In this case, changing the
savings target has no effect on the perceived
marginal utility of consumption, so labor sup-
ply decisions would be unaffected.

Third, suppose that individuals make a
more sophisticated imputation. Specifically,
although they cannot themselves determine
the optimal level of savings, they assume
(behave as if) the target setter solved this
problem for them, at least approximately.
The government, their employer, or their
advisor is taken to have acted paternalis-
tically, in their own best interest.'" The

106 Although much analysis of employer retirement
policies, as influenced by government regulation thereof,
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implication is that individuals take the mar-
ginal utility of any increment to their sav-
ings to equal the marginal utility of their
current consumption, which is precisely
what the relationship would be if they had
in fact determined their optimal allocations
between present and future consumption
and saved accordingly. In this case, when
the target is set higher, current consump-
tion is mechanically lower, which raises the
marginal utility of current consumption and,
along with it, the perceived marginal utility
of savings. Hence, a stronger forced savings
requirement raises labor effort, producing a
positive fiscal externality, thereby favoring a
higher savings level than the otherwise-ideal
target.'"”

Considering together the two cases with
myopia and the three cases with targeted
savings—which undoubtedly do not exhaust
the possibilities—we can see that there are
a variety of possible effects on labor effort,
both positive and negative, and that these
may well be first-order considerations in set-
ting optimal savings policies in light of the
large income tax wedge that implies signif-
icant fiscal externalities. More subtle analy-
ses of savings policies are required in light
of the fact that behavioral infirmities are
undoubtedly heterogeneous. For example,
if only some individuals are myopic, forced
savings may be preferred to capital subsidies
because both boost savings of the myopic but
the former avoids inducing excessive savings

seems predicated on employers being motivated to max-
imize employees™ interests, taking employers instead to
be profit maximizers who hire employees in labor mar-
kets may well suggest otherwise, with employers catering
to rather than correcting employees™ biases (Bubb and
Warren 2020).

107Put another way, when the paternalistic target set-
ter chooses a higher savings target, the individual gets the
message that consumption in the future is regarded to be
more valuable. Therefore, after the resulting reallocation,
incremental disposable income—consumed some in the
present and some in the future—is perceived to be more
valuable overall.

by those who are not myopic (Kaplow 2008a,
2015a,b; Farhi and Gabaix 2020). In addi-
tion, similar analysis can be applied to other
forms of social and private insurance, nota-
bly, health, unemployment, disability, and
life insurance—all of which individuals with
behavioral infirmities may under- (or over-)
consume (abstracting from adverse selec-
tion).'” Many of these are provided in ways
similar to social insurance for retirement,
funded by payroll taxation or payroll deduc-
tions by employers; hence, they too may have
labor supply effects that have first-order wel-
fare implications on account of fiscal exter-
nalities. These observations suggest an even
broader research agenda at the intersection
of behavioral infirmities, social insurance,
corrective policies, and income taxation.
The foregoing analysis focuses on how
behavioral savings and corrective savings
policies affect labor supply. Turn now to the
question that is the focus in the earlier sec-
tions: how do these behavioral infirmities
affect the optimal income tax schedule? Most
of the issues already considered arise here as
well, although sometimes in a different form.
To begin, note that the social welfare weight
on a dollar to an individual now differs. First,
at a given disposable income, marginal (and,
for a strictly concave SWF, total) utility dif-
fers as a consequence of different labor sup-
ply and misallocation between current and
future consumption. Second, the marginal
dollar itself may be misallocated or allocated
in light of a constraint that differs from the
standard first-order condition. These factors
depend on the behavioral assumption about
savings, the behavioral assumption about
labor supply in light of how savings is deter-
mined, and the prevailing policy. Hence, the

108 Each of these forms of insurance, like retirement
savings, involves (in the simple, first-best case) equating
marginal utilities of consumption across time or states;
each likewise involves present payments that fund future
benefits; and each involves complexity, often involving
uncertainty and related behavioral infirmities.
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determination of welfare weights is qualita-
tively different and notably more complex in
this setting.

The mechanical and incentive effects of
adjusting marginal tax rates differ as well.
Like in the preceding sections, it will gen-
erally be true that the type (ability) associ-
ated with a given level of before-tax income
will differ. For example, if the interactions
among behavioral savings, labor supply deci-
sions, and the prevailing savings policy lead
individuals to work less, then individuals
earning a given income will be of a higher
type. Accordingly, raising the marginal tax
rate at that income level collects less reve-
nue from even-higher-earning types because
there are fewer of them. And the marginal
distortion depends on the density function at
that income, which in this instance would be
higher at the lower end of the income distri-
bution and lower at the higher end. It also
depends on the wage itself, which is higher.
Finally, the marginal distortion depends on
the labor supply elasticity, which also will
differ.

Taken together, we can see that each
combination of behavioral assumptions and
prevailing savings policies will be associated
with different optimal income tax sched-
ules. Relatedly, changes in savings policies
in general change what income tax is opti-
mal in a manner that depends on which set
of assumptions about savings and labor sup-
ply is applicable.'” Note further that these
behavioral assumptions and savings policies
have important implications for the interpre-
tation of empirical work and the calibration
of simulations because both types of work
as currently conducted usually involve the
measurement and imputation of parameters
based on the assumption that the data was
generated by neoclassical behavior.

109 For a preliminary exploration of some of these com-
plex interactions in a model with myopia, see Moser and
Silva (2019).

As a consequence, an important part of
a broadened research agenda is empirical.
Results are qualitatively different if observed
savings are generated neoclassically, myopi-
cally, or by targeting as a satisficing reaction
to complexity and uncertainty. Regarding the
latter possibilities, labor supply decisions may
be determined in qualitatively different ways
that generate labor supply effects of differ-
ent signs and with different comparative stat-
ics. Moreover, when one adds asymmetries
(for example, a tightened savings constraint
or target may be binding at the margin for
some but not others) as well as the fact that
many labor responses exhibit nonlinearities,
we can see that the undoubted presence of
significant heterogeneity across individu-
als—and even within individuals but across
decisions (choice of job versus overtime
decisions)—means that average responses
at a given income level are not sufficient
statistics for welfare analysis.'" Research on
this front is challenging because many nat-
ural experiments generated by reforms do
not directly bear on these margins, although
some do. In addition, some of these theories
suggest that changes in employers” behavior
regarding retirement savings may have labor
supply effects, which opens new channels of
investigation.

Another promising avenue involves reanal-
ysis using existing data. Notably, a variety of
calibrated simulations implicitly take strong
stands on many of these questions, but vari-
ations could be explored. Most obvious is
the decision whether to treat payroll taxes
that fund social insurance purely as taxes on

HOEpper et al. (2020) show that significant heteroge-
neity in time discounting explains much of the observed
heterogeneity in wealth inequality. Although participants’
responses to different time frames in preference elicita-
tion experiments are argued to show that the documented
preference heterogeneity involves true discount rates
rather than present bias, the fact that the measured aver-
age annual discount rates fall in the range of 39 percent
to 51 percent suggests that much of the variation may be
attributable to differential myopia.
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labor income (see Fullerton’s 1991 survey
of estimates of the marginal welfare cost of
taxation), to include them only to the extent
of gaps in tax—benefit linkage (which may
be much smaller or even of opposite sign
for many individuals), or to treat the tax and
benefit pieces separately in ways suggested
by some of the foregoing analysis. For exam-
ple, one could examine the extent to which
different formulations of individuals” behav-
ioral utility functions for labor supply regard-
ing retirement savings affect the analysis.
Recall in particular the theoretical predic-
tions of how different assumptions can even
reverse the sign of the labor supply effects of
these taxes that are a very large part of what
is conventionally taken to be the labor wedge
for all but high-earning individuals.

Finally, as suggested at the outset, such
exploration could also be highly consequential
for analyses of optimal capital income taxation.
It is notable that the extensive modern litera-
ture in that field has yet to be integrated with
the substantial behavioral economics research
on individuals’ savings behavior.

6. Optimal Income Transfers

Optimal income taxation at the lower end
of the income distribution is very consequen-
tial given high marginal utilities of consump-
tion and possibly additional weight if the SWF
is strictly concave. Indeed, in the Mirrlees
framework, the central objective is to redis-
tribute toward the bottom. Although optimal
marginal tax rates at the tip-top of the income
distribution have received disproportionate
attention from the beginning, there also is
important work focusing on the bottom.

This subject encompasses assessments of
optimal income transfer programs. In many
fiscal systems there are many of these, most
being separate from the officially designated
income tax, but some are incorporated within
it, such as the EITC in the United States. In
the Mirrlees framework, however, all of these

essentially separate income tax schedules—
many consisting of a grant and a phaseout
schedule—are summed together and consid-
ered in a unified manner. One consequence
is that there is no such thing as an “optimal
EITC,” for only the aggregate grant and com-
posite marginal tax rates matter. Moreover, as
Mirrlees (1971) stated, one cannot focus on
transfer programs in isolation of the entire
income tax schedule, not only because the
grant must be funded but also we know from
the standard first-order condition (8) that a
key feature of the optimal marginal tax rate at
any income level is the revenue it collects from
all those earning higher levels of income.'!

A natural question to ask about the optimal
design of income transfers for the poor is why
we are asking this question at all. Why not
just look toward the left end of the optimal
nonlinear income tax schedule, derived in the
usual way? Whatever we see constitutes the
optimal income transfer scheme. What we
typically do observe in a range of simulations
are a substantial grant, fairly high marginal
tax rates at the bottom (often falling there-
after), and the lowest-ability individuals not
entering the labor force. The high marginal
rates near the bottom reflect the modest rev-
enue loss from marginal distortions because
those distorted have low productivity and
the large inframarginal revenue gain because
most of the population earns higher incomes.
Regarding the latter, suppose that one con-
templates lowering the marginal tax rate by
10 percent (p.p.) on all incomes from $0 to
$10,000, which has an inframarginal revenue
cost of $1,000 for each individual earning
income above $10,000. If there were 100 mil-
lion such individuals, the revenue cost of this
modest boost in work incentives at the bottom

111 An interesting aspect of the historical evolution of
the broader field is that, as Mirrlees (1971) notes, many of
the central ideas about optimal income taxation were first
advanced in Diamond’s (1968) review of Green’s (1967)
book on the negative income tax.
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would be $100 billion per year. Reducing, say,
a 60 percent marginal tax rate that one sees
in some simulations to the negative 40 per-
cent of the EITC phase-in, in order to have
a truly large impact on work incentives at the
bottom, would cost $1 trillion per year in this
oversimplified accounting.

The analysis in this section takes the stan-
dard Mirrlees framework as the starting point
and considers a number of factors that may
influence the results (Kaplow 2007a, 2008a).
Most proposed modifications are applicable
at all income levels and in any event affect
the entire tax schedule, yet they are often
framed as addressing optimal transfers
because they are thought to be particularly
important at the bottom of the income dis-
tribution. Section 6.1 examines categorical
assistance, which is most familiar when more
generous treatment is offered to families with
young children, individuals with disabilities,
and the elderly. These traits are, of course,
present throughout the income distribution,
and in any event we must consider the entire
schedule and indeed the entire system. The
natural extension is to allow there to be
separate income tax schedules for different
groups, with the applicable schedule deter-
mined by some signal of individuals™ types.
The schedules are related by a common
shadow value of government funds, with
the implication that deficits in one schedule
(for a needier group) can be funded by sur-
pluses from another. Section 6.2 considers
two additional directions that have received
significant attention: forms of workfare and
extensive margin responses.'"

H2A range of topics—some addressed in other sec-
tions of this article—are omitted here, including: the
effect of transfers and work inducements on wages (3.2);
externalities (4.1), which here might be associated with
children; internalities (5), which may be relatively greater
at the bottom; in-kind provision, which may be motivated
by the presence of externalities, internalities, and as tag-
ging (free medical care is used more by those with unob-
servably high medical needs); two-earner families (8.2), in
light of marriage penalties often being high at the bottom

6.1. Separate Income Tax Schedules

Many transfer programs are categorical,
providing more generous treatment for the
disabled, the elderly, or families with chil-
dren, often depending on their numbers and
ages. To analyze differential treatment, one
can state the planner’s problem as optimiz-
ing a multiplicity of nonlinear income tax
and transfer schedules that are linked by
a common shadow value of funds. See, for
example, the depictions in Werning (2007)
and Kaplow (2007a; 2008a,b) and the appli-
cation in Blundell and Shephard (2012).
This approach constitutes a generalization of
Akerlof (1978) in the Mirrleesian setting and
is yet another extension originally suggested
in Mirrlees (1971).

In this formulation, there may be two or
more discrete schedules or a continuum
of schedules. These schedules may opti-
mally differ both because of differences in
the underlying distribution of ability and
because of differences in need (really, in the
pertinent utility functions).'" The applicable
schedule, T(y,0)—with its own grant
(=T(0,6)) and marginal tax rates—is-deter-
mined by a signal (or signal vector) 6.'" This

given the design of many transfer programs; human capi-
tal, where free public education is particularly significant
at the bottom; minimum wages; and the criminal justice
system, because crime is an externality of low income and
punishment affects future earning ability.

113 As explored in section 8.2 on heterogeneity, some
cases overlap. For example, a “disability” might be a lower
“ability” (equivalent to a lower w) or a greater disutility of
effort (u; having a greater negative magnitude). Certain
functional forms of the latter are equivalent to the for-
mer, but regardless of the formulation, using different tax
schedules that depend on a signal of the disability raises
achievable social welfare.

114The signal technology and its calibration are taken
to be exogenous. The formulation below would in prin-
ciple allow one to derive the value of improved accuracy
in a signal technology (such as refinements to disability
assessments). The standard of proof is different. Often
dichotomous methods are used (an individual is deemed
disabled if the signal exceeds a threshold), whereas con-
tinuous implementations are generally optimal, abstracting
from administrative costs. Hence, we can take 6 as the raw
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formalization applies whether the categories
perfectly or imperfectly indicate underlying
differences in ability or need and whether
the signal for the categories itself is perfect
or noisy. Nevertheless, for ease of exposition
and conceptual clarity, the discussion here
will rule out (deferring until section 8.2) any
residual heterogeneity in utility functions
within types having the same signal 6.

The analysis here will take 6 to be exog-
enous. For some important categories in
use—notably, involving disability, children,
and marriage—this assumption importantly
omits moral hazard and fairly deliberate life
choices. If one introduced endogenous cate-
gorization, then changes in the grant (inter-
cept) or in marginal tax rates of any group’s
schedule would add another term to the
optimization, the integral of social welfare
differentials weighted by pertinent elastici-
ties. The former factor is not only complex
but normatively contentious when it involves
differences in the number of children.

Using this formulation, we can restate the
first-order condition (8) for these income tax
schedules as follows:

T(wl(w, 0), 9)

©) 1-— T/<wl<w, 9), 0)

1= F(w,0)
- §(w, Owf(w,0)

ﬁfh—ﬁﬁ&fﬁﬁiﬂfwﬂmw
X .

A
1— Fw,0)

Two observations are in order. First, in the
standard formulation with a single income tax
schedule T(y), the grant—the value of —T/(0)
—is not separately stated because it is implied
by knowledge of the full schedule and any rev-

enue requirement. Here this is not the case.

signal rather than a dichotomous indicator determined by
some rule applied to the raw signal.

In general, it will be optimal to have different
grants for each schedule, as will be discussed.

Second, these schedules are linked by the
common shadow value of revenue, \. These
two observations are related in that, for exam-
ple, a higher grant for those of a type 6 hav-
ing low abilities or high needs compared to
other groups can and often would optimally
be financed by higher taxes on the other
groups. This point is implicit in restating the
tax instrument as T(y, #) but is worth empha-
sizing. Among other things, these observa-
tions explain why the widely used concept
of phaseouts is incoherent, not only because
all transfer programs are integrated but also
because, as just emphasized, it is incorrect
to think of any group in isolation. Of course,
one always can, in an accounting sense,
deem all benefits to be phased out for any
group upon reaching the level of income y(6)
such that T(y(6),0) = 0. But this in no way
suggests any sort of phaseout target. Instead,
that break-even point will emerge implicitly
as a result of an optimization involving all 6,
which determines each group’s grant (inter-
cept) and schedule of marginal tax rates.

One can also see that there is no simple
relationship across groups’ optimal income tax
schedules. For example, it is commonly sug-
gested that if some identifiable group has a
higher need, that group should optimally be
compensated in that amount. Here, that would
correspond to a higher grant but an otherwise
identical schedule. But because, in general, ¢
will indicate different distributions of ability and
different utility functions (which are the under-
lying source of different “needs”), and those in
turn imply that different types will earn a given
income level y across the groups, the entire
schedules will be different and the grant differ-
ences will not in general equal any difference in
need, which will not typically be uniform across
the income distribution in any event,'"

15 As explored in Kaplow (2008b) and noted briefly
in section 8.2, there is a special case in which a simple,
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Consider now more systematically some of
the determinants of how income tax sched-
ules should differ across groups. For con-
creteness, the exposition will refer to a high
group, H, taken to have systematically higher
income-earning ability than another, low
group, L. The discussion will be heuristic,
suggesting implications for optimal grants, gy
and g7, and for the optimal marginal income
tax rates in T(w,H) and T(w,L), making use
of the first-order condition, a fraught exer-
cise due to the endogeneity of many of the
parameters in that expression, a number of
which will be elaborated here.

We are assuming that the only difference
between the groups is in the densities of
abilities, f(w,H) and f(w,L), and their cor-
responding cumulative distribution func-
tions, F(w,H) and F(w,L). Suppose that the
L group has some observable disability, such
that the density is particularly concentrated
at the bottom and thin at the top relative to
the unconditional density, implying that the
H group has the opposite characterization."
The most obvious implication is that the
optimal income tax system will tend to have
gr, > gy (with the optimal grant, g, under a
uniform schedule being at an intermediate
level). Those in the L group on average have
higher marginal utilities of consumption
and lower levels of utility, so redistributing
toward them tends to raise social welfare.

compensatory grant adjustment would be optimal: when
the only difference between the groups is in their utility
functions and moreover the difference involves subtrac-
tion from consumption of a common constant in one of
the groups. For example, if everyone in one group needs to
spend an additional $100 per year on eyeglasses, at which
point their utility for a given level of other consumption
and labor effort is identical to that of individuals in the
other group, and moreover there are no differences in the
distribution of abilities between the groups, then a grant
differential of $100 would be the only difference between
the two groups’ optimal income tax schedules.

116 No attempt is made to be precise. As is familiar, sub-
tle differences in the shapes of the density function can
have important implications for the optimal schedule of
marginal tax rates.
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Moreover, reductions in labor effort due to
income effects of the higher grant will tend
to be less costly in terms of lost revenue (the
fiscal externality) because this group is less
productive.

Regarding optimal marginal tax rates,
consider initially the bottom of the income
distribution, which is where analysis on
transfer program design focuses. Because
of the leftward-shifted density function,
f(w,L), the marginal distortion from higher
marginal income tax rates on the L group
will be larger because those rates apply to
relatively more individuals, by comparison
to the H group or to when there is a com-
mon income tax schedule. Moreover, the
inframarginal revenue benefit from higher
marginal rates is smaller, both because there
are relatively fewer inframarginal individuals
earning higher incomes and because those
individuals will tend to be concentrated
at lower levels of income and hence have
higher welfare weights. Both effects favor
lower marginal tax rates in the L group at
the bottom. Per the above warning about
interpreting the first-order condition, how-
ever, there are further adjustments. Notably,
although the inframarginal individuals in the
L group will also be worse off before redistri-
bution, they may, at the optimum, be better
offif gy is higher by a sufficient amount.

Taken together, it seems plausible that the
L group should optimally receive a larger
grant—which by conventional thinking
would call for a more aggressive phaseout—
and yet also be subject to lower marginal tax
rates, just the opposite. As explained previ-
ously, we can think of the higher g;—and
now lower marginal tax rates at the bottom
as well—as being financed by higher taxes
(a lower gy and higher marginal tax rates)
on the H group.'" This point also casts the

L7 Differences at the upper end of the two income tax
schedules are less clear. Notably, the L group will have
both a lower density in the denominator and also a lower



700 Journal of Economic Literature, Vol. LXII (June 2024)

provocative illustration of the cost of reduc-
ing marginal tax rates at the bottom of the
income distribution in a different light. Here
it is contemplated that there would be lower
marginal tax rates not on the entire popula-
tion but only in the L group, so the cost is
lower in absolute terms due to this limita-
tion and may be much lower if the targeted
group is a small portion of the population.
Moreover, because within this group there
are relatively fewer individuals at higher lev-
els of earnings for whom the marginal rate
reductions are inframarginal, there is less
revenue loss on that account as well. Indeed,
this was a key part of the explanation for why
optimal marginal tax rates may be lower at
the bottom for the L group. By contrast,
in the H group, where relatively more are
inframarginal, even higher marginal income
tax rates at the bottom tend to be optimal.
Relatedly, when calibrating optimal income
tax simulations, particularly for the purpose
of assessing particular transfer programs, it
is important to take into account whether
eligibility for some of them is limited to
certain groups. Average transfers and aver-
age phase-in and phase-out rates across the
population can be a highly misleading guide
to the optimal design of the grants and mar-
ginal tax rates for each group.

Consider next another manner in which
our two groups may differ. Set any differ-
ences in ability to the side and assume instead
that our two groups, H and L, differ only in
“needs,” which here means in the applicable
utility functions."' As mentioned, the L
group will be taken to have a lower level of

inframarginal mass in the numerator of the first-order con-
dition, so whether this ratio is higher or lower will depend
on differences in the shape of the two groups’ density
functions toward the top. And, as mentioned in the text,
there are other differences as well, notably, in the size of
the grants, although at sufficiently high incomes this would
be of little consequence.

118The restated first-order condition (9) does not allow
the social welfare function to depend directly on 6; if it did,
further implications would be apparent.

utility for a given ability w and level of labor
effort [. As explored further in section 8.2
and Kaplow (2008b), such differences can
arise in a number of ways with qualitatively
different implications for optimal income
taxation.

Suppose initially that these individuals’
marginal utilities of consumption are higher.
(The case in which their marginal utilities
are lower will be qualitatively the same,
with signs reversed.) The direct effect is that
redistribution from group H to group L will
be favorable. This might be implemented by
raising gy, relative to gy or by lowering the
relative marginal income tax rates imposed
on group L. The case for the former is intu-
itive. For the latter, note that raising any
marginal income tax rate at a given level of
income, ceteris paribus, generates revenue
from the higher-income inframarginal types.
When they are taken to have higher mar-
ginal utilities of consumption, the benefit
from that will be less—so long as their grants
are not raised enough to erase or reverse
this across-group difference in marginal util-
ities. Additional effects arise if the SWF is
strictly concave. In the current setting, the
effects will be reinforcing because those with
higher marginal utilities also have lower total
utility. (But in the reverse case in which the
marginal utilities of consumption are lower
in the group with lower utility levels, there
would be opposing effects.)

Asusual, however, all else will not be equal.
A higher marginal utility of consumption
itself will encourage labor effort, so on that
account the type w earning a given income y
will be lower in group L, so the values of the
density and cumulative distribution func-
tions will differ and, for the inframarginal
types, we will be integrating over a different
(broader) range of individuals. Moreover, the
elasticity of labor effort is itself a feature of
the utility function; hence, in general, it too
will differ. Regarding all of these differences,
one can make the problem more tractable



Kaplow: Optimal Income Taxation 701

by positing that individuals™ utility functions
take a particular functional form and make
further cardinalization assumptions in order
to specify all of the effects in the different
groups. Whether such assumptions plausibly
correspond to the particular disabilities, fam-
ily configurations, or other group differences
under consideration is another matter.""
When utility functions differ across groups,
it tends to be optimal to employ not only dif-
ferent grants but also income tax schedules
that differ throughout the income distribu-
tion. For example, more generous treatment
of families with children, particularly young
children, is a common feature of categorical
assistance. In addition, such benefits in
actual tax and transfer systems are often
phased out as income rises, so that perhaps
by the middle of the income distribution
no difference remains. Optimal income tax
and transfer schedules, by contrast, tend to
be different. Suppose that a more generous
grant and lower marginal income tax rates at
the bottom reflect that, for a given level of
household consumption, the marginal util-
ity of an additional dollar to the household
is higher when children are present.'*| This
relationship holds throughout the income
distribution, even though the magnitude of
the differences in marginal utility may well
decline with consumption. Indeed, even that
decline in differences in marginal utility may
not carry the normally supposed implication
regarding magnitudes of expenditure: per-
haps an additional $5,000 per child at the very
bottom equates marginal utilities, whereas
in the middle of the income distribution it

19 For further discussion, see section 8.2. See also the
discussion (and warnings) on the use of welfare weights in
section 8.1.

120 The exposition in the text assumes that the presence
of children raises the (internal) marginal utility of con-
sumption, but similar results would obtain if spending on
children generated positive externalities. Further subtle-
ties with different implications would arise if parents’ time
at home with children generated positive externalities.

may take $10,000 to do so even if the magni-
tude of the difference in marginal utilities is
smaller. This latter point makes it ambiguous
whether the magnitude of optimal differ-
ences in treatment between the two groups
rises or falls with income because social
welfare depends on differences in marginal
utilities across the groups (and the other fac-
tors noted above).'*! Tt is important to keep
in mind when contemplating this question
that, for example, higher grants (that are not
phased out) or lower marginal tax rates on
the L group are not in any sense financed by
the bottom of the income distribution within
the L group but by higher taxes (including
lower grants) in the H group.'*

To close this section, reflect briefly on
the meaning of the grant levels for differ-
ent groups, which inquiry overlaps with the
government’s provision of public and pri-
vate goods as well as choices of cash versus
in-kind provision of assistance, which is oth-
erwise abstracted from here (Kaplow 2006b,
2008a). For concreteness, continue to con-
sider households with different numbers and
ages of children. In many economies, the
greatest differentials in government expen-
ditures throughout the income distribution
are attributable to education, health care,

121 Optimal asymptotic rates at the top of the income
distribution may differ because, even if the distribution of
abilities w is the same in the two groups, those at a given
income, as mentioned, will be of a different type (the type
being lower in the higher marginal utility group). This
effect would vanish in the limit with (common-parameter)
Pareto distributions in all the groups.

122 Pyt another way that is familiar but even less rig-
orous: one can contemplate, say, how net income taxes
paid by households earning $75,000 should vary with the
number and ages of children. Solving the optimal income
tax problem with multiple schedules answers this question,
but not by asking it directly. Rather, standard variational
methods would separately consider adjusting the mar-
ginal tax rate at each level of income in each group (and
the grants). Even if one compared these perturbation
experiments at $75,000 between the two groups, we would
need to know the grant levels and marginal tax rates at all
income levels below $75,000 to know how much more or
less one household type should pay compared to another.
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and other social services. Should the val-
ues of these activities to a given household
be included in their grants when, say, cali-
brating an optimal income tax simulation?
As long as the levels of these services are
being held constant, it would seem that they
should not, but it is necessary to ensure that
the relevant utility functions reflect these
provisions, which influence (among other
things) marginal utilities of consumption.
Accordingly, if we wish to analyze changes
in the level of public provision, account
should be taken of how those changes affect
marginal utilities of consumption—and, for
example, how government support of child
care or public transportation may affect the
marginal disutility of labor as well. Some of
these points connect to the discussion just
below regarding the foundations of extensive
margin labor supply responses to changes in
the income tax schedule, particularly at the
bottom of the income distribution.

6.2. Additional Explorations

Much of the work on the optimal design
of transfer programs, both that which has
evolved independently of the literature on
optimal income taxation and that which
is part of it, focuses on work incentives at
the bottom of the income distribution. As
noted at the outset, many optimal income
tax simulations feature substantial grants,
high marginal tax rates, and as a result many
very-low-ability individuals choosing not to
work. Because the latter feature in particular
is unappealing from various perspectives—
ranging from concerns about cycles of pov-
erty to non-welfarist objections to paying
individuals not to work—policy advocates
and theorists have tried to identify ways
around this feature.'” The straightforward

123For example, Besley and Coate (1995) analyze an
objective that involves, instead of welfare maximization,
the minimization of the cost of bringing all individuals up
to a target level of consumption without regard to the util-

solution of lowering marginal tax rates sub-
stantially at the bottom is extremely expen-
sive—$100 billion for each 10 percent in the
earlier toy example. If one sticks with a wel-
farist framework, as will be done here, then
the optimal work incentives at the bottom, all
things considered, are whatever is reflected
in the optimal income tax schedule that has
already been derived. If we are to obtain dif-
ferent results, we must consider plausible
modifications of the standard assumptions.
Two domains will be explored here.

One set of ideas focuses on work require-
ments. Because the large work disincentive
from high marginal tax rates at the bottom
of the income distribution involves a dis-
tortion, it would indeed be efficient if these
individuals could somehow be induced to
supply more labor effort. It should be kept in
mind that this may not be optimal for every-
one, such as those with severe disabilities or
with young children. Moreover, when sep-
arate schedules are employed, we saw that
the optimal schedule for the more able or
less needy group may well feature a smaller
grant, reducing the work disincentive, but it
also plausibly has higher marginal tax rates at
the bottom. Conversely, the optimal sched-
ule for the less able or needier group tends
to have a higher grant that discourages work
but also lower marginal income tax rates at
the bottom.

There is a central challenge to design-
ing policies that induce more work effort,
namely, that many schemes assume that
labor effort is observable. If it actually is,
as Mirrlees (1971) explained, the first-best
could be achieved throughout the income
distribution because each person’s tax sched-
ule could be customized to their ability.

ity they thereby achieve. They find that a form of workfare,
under which the poorest individuals perform unproductive
public service jobs with high disutility, is optimal. When
they instead consider a goal of providing at least a min-
imum level of utility rather than of consumption, such
workfare is no longer optimal.
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Type-specific lump-sum taxes would be fea-
sible and optimal. Relatedly, the appeal of
observing labor effort in combatting distor-
tion holds for all types, not just those at the
bottom, and the social benefits of boosting
labor effort are actually greatest for the most
productive because the fiscal externalities
are the largest.

Perhaps it is possible to observe only
whether individuals work at all.'*| In that
case, one could reduce the grant for those
who do not work (or equivalently provide the
grant in the form of highly negative marginal
tax rates over a small, initial amount of earn-
ings), which would boost participation (the
extensive margin) but not hours (the inten-
sive margin). Analysis of the extensive mar-
gin—perhaps the greatest focus in recent
literature—is deferred until later in this sec-
tion. For the present, observe that (absent
further restrictions) such a scheme might
readily induce a small amount of work, real
or artificial, by everyone. And if some could
not muster even that degree of effort, per-
haps because they are truly in extreme need,
the only effect of such a tax schedule revision
would be to leave them destitute.

Another possibility is that hours may be
more observable for low-skilled occupa-
tions.* In general, if taxes are lower for a

124 Dasgupta and Hammond (1980) consider the case
in which ability (or, equivalently, hours) can be observed
for all who work but not for those who do not. The opti-
mal scheme features zero marginal tax rates and full
type-specific lump-sum extraction of all incremental earn-
ing ability for those above a certain ability who work, but
the scheme undertakes incomplete extraction for the lower
types who work in order to avoid their mimicking even
lower types who do not.

125The observability of hours and of the wage (ability)
are two sides of the same coin when income (the product
of the two) is assumed to be observable. The preceding
section’s discussion of allowing the income tax schedule
to be a function of a signal of ability, therefore, already
encompasses the case in which one instead has a signal of
hours. Nevertheless, existing and proposed schemes focus
on hours, which are often regarded to be what may in fact
be observed rather than inferred. The point in the text to
follow about manipulating both wages and hours while

given income if the hours generating that
income are higher and the wage concomi-
tantly lower, the optimal employer—employee
response is to inflate hours and reduce the
stated wage.'*? In many occupations this may
be difficult to police, but perhaps for basic,
manual labor (and some other jobs), this
would be feasible. A binding minimum wage
may also play a role because it would prevent
employers from reducing the stated wage
below that level. For this reason as well,
observing hours at the bottom of the income
distribution may be easier than at higher lev-
els of income.

When hours can be measured without
error by the tax authority, the optimum for
such individuals would feature an individu-
alized lump-sum tax or transfer, with a zero
marginal tax rate in the relevant range over
which such individuals would actually be
working. As will be discussed further when
analyzing the extensive margin, one must
also address whether higher types would
wish to mimic downward—which might not
be easy to prevent unless one could also reli-
ably observe their hours as well. Some prior
work, mostly outside the optimal income
tax tradition, has addressed various forms
of work requirements, mostly exploring par-
ticular designs—such as imposing an hours
minimum in order to receive some bonus—
rather than asking, in the spirit of Mirrlees,

keeping income and actual work effort constant reinforces
this duality.

126 Moffitt (2002) suggests that these difficulties explain
why most actual programs rewarding work focus on earn-
ings rather than hours, although it is familiar that if rewards
rise in earnings, there may be the opposite problem of arti-
ficially inflated earnings. All such manipulations are easier
by self-employed individuals, who might be induced to
take on such work (or purport to do so) to capture earnings
subsidies. To combat this problem, Brett (1998) considers
how tying benefits to public employment may be selec-
tively advantageous to low-ability individuals because they
forgo less market income than do high-ability individuals
when they switch from private to public employment.
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what would be the optimal mechanism if one
could accurately observe labor effort.'

Another set of ideas focuses on the exten-
sive. margin of labor supply, which has
received significant attention in modern
empirical work as well as in modifications
of the Mirrlees framework. When marginal
tax rates are raised slightly in some band
of income, all individuals in that band who
continue to work reduce labor effort a bit,
and perhaps a few of those individuals stop
working altogether. Even if the latter group
is vastly smaller, the negative fiscal exter-
nality they impose is much larger, assuming
that positive marginal tax rates are imposed
throughout. For both types of responses,
individuals” envelope conditions indicate that
effects on their own utility can be ignored, so
the combined revenue loss is sufficient infor-
mation to assess the welfare effects of these
behavioral responses.

Extensive margin responses do not arise
in basic versions of the Mirrlees formulation
under certain assumptions. At the core, the
marginal disutility of labor effort is rising
throughout and a type’s wage rate is constant,
so slightly lower marginal tax rates at the bot-
tom would at most induce an individual who
was not working at all in the market to exert
only a very small amount of labor effort.
The core exception in the canonical model
involves nonconvex budget sets that arise
when there are ranges over which marginal
income tax rates are falling, as discussed in
section 2.1. This concern has received some
attention at the upper end of the income tax
schedule.' It also can be important at the

127Some of these alternatives are examined in Kaplow
(2007a). For example, Blundell and Walker (2002) and
Michalopoulos, Robins, and Card (2005) examine, respec-
tively, an existing and an experimental program that reward
workers who meet an hours target. This is also one of the
features explored in Blundell and Shephard (2012).

128 For example, Slemrod et al. (1994) study the optimal
two-bracket income tax. In their simulations, they find that
the optimal marginal tax rate is lower in the upper bracket,
which has the consequence that there is an intermediate

bottom. Many optimal income tax simula-
tions feature falling marginal tax rates there.
Moreover, the combined effect of phaseouts
across transfer programs has, in certain time
periods and for certain groups (many of the
programs are categorical), produced very
high aggregate marginal income tax rates in
certain bands of income near the bottom,
followed by much lower marginal rates on
somewhat higher incomes.'” These large
nonconvexities in budget sets could explain
substantial extensive margin responses. A
further implication is that empirical evidence
on these responses, drawn from different
time periods and different populations (who
are often subject to very different all-in
marginal tax rates from transfer programs
outside the nominal income tax), must be
analyzed appropriately and treated carefully
when applying it in different contexts.

Much theoretical and empirical work has
explored other modifications of the standard
model that might microfound extensive mar-
gin responses, particularly at the bottom of
the income distribution. Not surprisingly,
these alternative explanations mostly focus
on reasons that individuals” budget sets may
be nonconvex.

One possibility is that individuals’
before-tax incomes are nonlinear, specifi-
cally, that their wage rates w rise with hours.
Scheuer and Werning (2017) consider this
possibility with a focus on high-wage indi-
viduals, like managers, who may have higher
marginal productivity when they work longer
hours."” Similar logic may apply to many
shift workers involving certain skills. For

range of income that no individuals choose to earn. Here,
the jumpers do not move between strictly positive labor
supply and none, but rather between high and low levels of
labor supply, skipping levels in between.

129 For recent analysis in the United States, see Kosar
and Moffitt (2017) and Altig et al. (2020).

130 In their presentation, longer hours raise marginal
productivity because managers can augment their scope so
as to generate greater complementarities.
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example, due to knowledge losses between
shifts, it may be optimal for nurses in many
settings to work long hours, or administrative
assistants for important executives to match
their long hours or to work overtime to catch
up at the end of the day. Splitting such jobs
may sacrifice productivity.

This possibility, which may help to explain
the prevalence of full-time work, does not
seem to be particularly important for most
low-skilled occupations. Even nurses might
work long shifts but for only a few days a
week, and many jobs requiring coverage
(cashiers, various attendants, shelf-stockers)
often need to span much more than the
hours of nine to five, five days a week. That,
in turn, requires employees having different
shifts of different lengths, with the result
that employers may be eager to hire many
part-timers to fill in gaps. In fact, over half of
minimum-wage jobs in the United States are
part time, and many low-skilled individuals
work multiple part-time jobs, which is incon-
sistent with this nonconvexity explanation—
and others that follow. See also Blundell
et al. (2000) on the prevalence of part-time
employment of single mothers in the United
Kingdom."!

131 Nevertheless, a long-standing line of theoretical
work microfounds extensive margin responses, particu-
larly at the bottom of the income distribution, by assum-
ing that only full-time positions exist in the economy (see
Diamond 1980, Saez 2002a, and variations considered
by Boone and Bovenberg 2004 and Choné and Laroque
2005). This assumption relaxes the binding incentive com-
patibility constraint on downward mimicking because the
higher type must continue to work full time rather than
enjoying the utility gain from reducing labor effort. Some
of these models employ an additional assumption that
further relaxes the constraint on downward mimicking:
higher types are assumed to be incapable of performing
lower-skilled jobs. For much of the economy, however, this
restriction is implausible, particularly at the lower end of
the ability distribution. A fast-food or floor-cleaning shift
leader, who earns a bit more than do others on the shift,
is obviously capable of performing the others’ work and,
indeed, the shift leader probably used to work in that lesser
role. Unskilled workers who are more prompt or careful
can earn somewhat more at higher-end establishments, but

Another natural source of nonconvexity in
before-tax income is the existence of fixed
costs of employment (Blundell and Shephard
2012; Eissa, Kleven, and Kreiner 2008)."
Childcare costs are most often mentioned,
along with commuting costs, work clothes,
and ex ante investments in human capital
that are optimal only if the higher wages they
enable are going to be earned for a sufficient
number of hours.'*] One suspects, however,
that many of these factors are more import-
ant for higher-skilled occupations, although
fixed costs may be a greater fraction of
earnings at the bottom of the income distri-
bution./*! Most fixed costs, however, like non-
linear w’s, probably lead to working full days
(or even longer shifts), but not necessarily full
work weeks. In addition, childcare costs may
have the opposite curvature, at least initially:
for part-time work, other family members or
informal sharing arrangements may be used,
whereas full-time work may require turning
to more expensive, market-provided child-
care (Blundell and Walker 2002). Once again,

it is hard to believe that their higher quality renders them
unemployable in less demanding environments.

132 Employers’ fixed costs in hiring and training are also
relevant, although they tend to be smaller for unskilled
workers. Such costs probably explain why many occupa-
tions, even among the unskilled, have minimum hours
even if they are far short of full time. The discussion here
focuses on pecuniary costs. Nonpecuniary fixed costs
(disutility of labor) are examined in Jacquet, Lehmann,
and Van der Linden (2013), but it is hard to imagine that
these would be significant for many individuals—i.e., that
many would face a large disutility from supplying even a
tiny amount of market labor, with the marginal disutility
steeply falling after, say, the first hour and then rising grad-
ually thereafter.

133 Those hours may still involve part-time work over
extended numbers of years. Moreover, empirical estimates
of extensive margin responses over short time periods
that result from tax or transfer program changes would be
unlikely to reflect responses on this margin.

L34 Interestingly, there are arguments for allowing
work-related costs of these types to be tax deductible. If
that is not done, perhaps because some of these costs are
hard to measure, then these costs (whether fixed or vari-
able) can be understood to implicitly reduce pretax income
even before the income tax is applied, which may justify
lower marginal tax rates.
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the fact that so many lower-income earners,
particularly those with young children, do
work part time suggests that fixed costs may
not play a large role for many of them.

Much of the theoretical work on opti-
mal income transfers in recent decades
has been motivated by empirical evidence
of significant extensive-margin labor sup-
ply responses to changes in the EITC in
the United States (see Eissa and Liebman
1996, Meyer and Rosenbaum 2001, Meyer
2010, Bastian 2020, Schanzenbach and
Strain 2021, and the reappraisal by Kleven
2024). Furthermore, there is an interest in
rationalizing the EITC' significant negative
marginal tax rates at very low incomes when,
in the basic Mirrlees framework, negative
marginal tax rates are never optimal and, in
a variety of simulations, optimal marginal tax
rates in this range are high.

Regarding the former, it is important for
both the empirical work and theoretical
applications to sort out the microfounda-
tions of extensive margin responses. Notably,
nonconvexities in tax and transfer programs
may offer an explanation. But the degree of
these nonconvexities varies greatly across the
time periods of different studies—not only
because of changes in the EITC but, even
more, because of welfare reform and the
groups studied—because different individ-
uals are eligible for different programs that
provide different grants (or equivalents) and
have different phaseout rates and ranges. In
addition, it is important to assess whether
many of the individuals may face rising wage
rates or be subject to nontrivial fixed costs of
employment.

To calibrate an optimal income tax sim-
ulation, particularly to illuminate optimal
treatment at the bottom end of the income
distribution, it is necessary to consider cat-
egorical schedules of the sort examined in
section 6.1 that match both the compos-
ite existing regime and that can be sepa-
rately calibrated for the different groups

using the corresponding selection of data.
Furthermore, extensive margin responses
are not sufficient statistics. To state this more
precisely, different microfoundations for dif-
ferent groups imply (unless due to falling
inclusive marginal tax rates) differences in
utility functions that are themselves welfare
relevant, so that aspect of the optimization
needs to be appropriate for each category
as well. Although there may exist common
reduced forms that one could calibrate to the
data, any consequent findings would indicate
what was optimal only if these reduced forms
were a valid approximation of actual, hetero-
geneous utility functions of individuals—or
of households, since we are often imagining
different family configurations, a subject
considered in section 8.2.

All of these points are also relevant to
the enterprise of rationalization of the
EITC. First, as a purely descriptive mat-
ter, at different points in time and for dif-
ferent groups, the familiar EITC trapezoid
does not even approximately describe many
individuals® actual tax and transfer sched-
ules, which is what is required to apply the
Mirrlees framework. When other trans-
fer programs provide large grants and also
have aggressive phaseouts over different
income ranges (and some cliffs), it is that
aggregate tax and transfer schedule—which
itself varies across household configura-
tions—that must be rationalized. Recall
that there is no such thing as an “optimal
EITC” in a vacuum. Moreover, much of
the theoretical literature’s exploration of
nonconvexities (or other subjects, such as
myopia in section 5.2) has focused on the
tantalizing question of whether negative
marginal income tax rates at the bottom of
the income distribution can ever be opti-
mal. Even when such results are generated,
it is usually difficult to likewise generate
the EITC’s 60 percent jump up over a
fairly narrow income band—something that
seems more a product of informal phaseout
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thinking that, as section 6.1 explains, is fun-
damentally mistaken as a matter of optimal
program design. In addition, an income
tax schedule that looked something like
the nominal schedule in the United States,
including a universal EITC but no other
transfers, provides little assistance to the
destitute because of the low (or nonexis-
tent) grant, with large associated social costs
(Aizer, Hoynes, and Lleras-Muney 2022;
Garfinkel et al. 2022). Moreover, as noted
at the opening of this section, this involves
the imposition of marginal tax rates on the
first $10,000 or so of income that are on the
order of 100 percentage points below what
many simulations suggest to be optimal, at a
staggering revenue cost. The most convinc-
ing positive explanations of such features—
which in some respects do not well describe
the full system—probably lie elsewhere.*

7. Optimal Income Taxation and
Other Instruments

In principle, we should undertake an inte-
grated assessment of different policy objec-
tives and associated instruments. Whether
assessing other forms of taxation, such as dif-
ferential commodity taxation, or other types
of policies, such as regulation or the provision
of public goods, there are important inter-
actions with optimal income taxation that
run in both directions. Other policies affect
the distribution of income and (relatedly)

135A potentially important explanation for the EITC is
optics: reducing the rate of welfare program phaseouts at
the bottom raises the cost of “welfare” programs and the
number “on welfare,” whereas an identical change to the
nominal income tax schedule of the sort embodied in the
EITC does neither of these things and instead is both a
“tax cut” and a “reward for work.” Relatedly, opposition to
welfare may render the otherwise-optimal grant infeasible,
and when the grant is suppressed, lower and even nega-
tive marginal tax rates at the bottom may become optimal
(Boone and Bovenberg 2004). Importantly, this leaves the
lowest-ability types who cannot work or must incur large
disutility to do so in dire straits.

incentives for labor effort, which are at the
heart of optimal income taxation analysis.
Conversely, because optimal income taxa-
tion cannot achieve the first best, it is natural
to ask whether some of the shortfall can be
redressed with other instruments (adjusting
them so as to relax incentive constraints)
or otherwise affects how those instruments
should be set. Aspects of these interactions
have been the subject of many literatures in
public economics for half a century.

This section sketches a methodology that
has been developed in Kaplow (2008a, 2020)
and other work to bring greater conceptual
clarity to this set of problems in a variety of
settings that prove, upon analysis, to have
much in common. Specifically, it shows how
the two spheres—redistributive income tax-
ation and other policy instruments (includ-
ing other tax instruments)—are substantially
modular, in the sense used in computer pro-
gramming and complexity theory (Simon
1962). As we will see, modularity is broader
than and somewhat different from partic-
ular functional form assumptions, notably
separability, although they are often related.
Modularity does not require a lack of inter-
action among the modules; if it did, it would
be unhelpful here because interactions
are the focus. Instead, it can be employed
whenever it is possible to compartmental-
ize analysis, even if each compartment may
use outputs from others or if the outputs of
multiple compartments will be combined at
some higher level.

The method does not involve placing the
income tax in a separate module from other
instruments. Instead, it takes the other
instruments and policies under consider-
ation—say, public goods provision—and puts
them in a module with a particular adjust-
ment to the income tax schedule, one that
involves overall distribution neutrality within
the module. The other module, as we will
see, involves a purely redistributive adjust-
ment to the income tax schedule, which is to
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say, standard Mirrlees analysis. That is, the
income tax is at play in both modules, but in
a particular manner that, as will be explained,
enables modular analysis.

After presenting the general framework,
this section elaborates the many payoffs from
this form of modular analysis as a standard
research tool for both theoretical and applied
work. Then it offers a range of applications—
commodity taxation, externality correction,
public goods provision, estate and gift taxa-
tion—emphasizing how the approach high-
lights strong similarities across these subjects.

7.1. Modular Analysis

Suppose we wish to analyze some marginal
or discrete policy change. For concreteness,
think of a change in the level of public goods,
but it could also be a regulatory reform,
adjustment of a commodity tax vector, or
revision of other policy instruments. This
policy change, denoted AP, will be under-
stood to indicate its incidence across the
income distribution. (That is, like income
tax schedules, it is a function of y, which is
suppressed throughout this section.) Assume
further that AP is accompanied by an adjust-
ment to the income tax schedule, AT?. The
only restriction is that this adjustment, when
combined with the policy change—that is,
AP + AT'—is revenue neutral. If AP is an
increase in the level of a public good, the
income tax adjustment must raise the reve-
nue required to pay for that increase, taking
into account the behavioral effects of both
the policy change and the income tax adjust-
ment. In general, there exists an infinite vari-
ety of adjustments to the income tax schedule
that have this property. (For policies that
themselves have no impact on tax revenue,
this set would include a null adjustment.)

Our task is to undertake an overall assess-
ment of the reform package, AP+ AT
The proposed modular approach entails a
two-step decomposition (Kaplow 1996b,
2004, 2008a, 2020). To implement this

decomposition, we can construct a different,
distribution-neutral ~ adjustment to the
income tax schedule, ATPN. To be more
precise, this schedule is defined such that
the overall reform package consisting of
AP + ATPN holds the utility of all individu-
als constant. That is, ATPYN is the schedule of
compensating variations associated with the
policy change AP. For example, if the policy
is a marginal increase in a public good, the
income tax adjustment equals the marginal
rate of substitution at each level of income.

Some further observations about ATPYN
are in order. First, it is not assumed
(and in general will not be true) that
AP + ATPY is budget neutral, a point that
will be elaborated below. Second, the main
assumption required to construct a schedule
ATPN that has the stated property is that
there be a single dimension of heterogene-
ity, as in the standard Mirrlees problem."
Separability—notably, weak separability of
individuals™ utility functions in labor—is not
required, as will be evident.

Before proceeding, some additional fea-
tures of this setup should be noted because
it departs significantly from much analy-
sis in optimal income taxation and other
branches of policy analysis, including the
important extension of the Mirrlees frame-
work in Atkinson and Stiglitz (1976) that
incorporates differential commodity taxa-
tion. Notably, it is not required that either
the initial income tax schedule or the pro-
posed income tax adjustment be optimal.
Relatedly, it also is not required that either
the initial policy setting (say, the level of a
public good) or the proposed adjustment be
optimal. Moreover, the framework is appli-
cable to both marginal and discrete changes
in the instruments. To be sure, we will often
be interested in the characterization of the

136 Multidimensional heterogeneity is discussed in
section 8.2.
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optimum, which then will involve analysis
of perturbations local to the optimum. But
much headway is possible in broader settings
that often are of interest. Moreover, many of
these more general results can be obtained
more simply and intuitively using this mod-
ular approach rather than conventional opti-
mization techniques.

The actual construction is remarkably sim-
ple. To evaluate our original reform package,
AP + AT? we simply decompose it as follows:

(10) AP + AT?

= (AP + ATPY) + (AT" — ATPY).
Step 1

Step 2

Aswe will see, step 1, the distribution-neutral
module, can be evaluated entirely on
efficiency grounds because, by construction,
there is no redistribution. In the example of
funding a public good, efficiency is deter-
mined by the Samuelson (1954) rule, with
no adjustments either for distribution or for
a marginal cost of public funds—although if
labor effort is not weakly separable in indi-
viduals™ utility functions, there will be a fis-
cal externality adjustment to that rule. The
module comprised by step 2, by contrast, is
a purely redistributive change in the income
tax schedule (it holds provision of the public
good constant), so its welfare impact is deter-
mined by standard Mirrlees analysis.

To elaborate step 1, recall that ATPY
is constructed such that the combination
AP + ATPN holds all individuals utilities
constant. However, that is not the end of
the analysis because, in doing so, no atten-
tion was paid to the overall impact on the
governments budget. If there is a budget
surplus, it would be possible to undertake a
pro rata (or other) rebate scheme to gener-
ate a strict Pareto improvement. If there is
a budget deficit and if, say, the reform was
a marginal one, then reform in the opposite
direction would yield a surplus that could be

rebated so as to generate a Pareto improve-
ment. Hence, regarding step 1, the impact on
the government’s budget is a sufficient statis-
tic for policy analysis and, moreover, we have
a pure efficiency test. However, unlike famil-
iar efficiency tests (notably, the Kaldor—Hicks
test), this efficiency test constitutes a com-
plete welfare analysis. Distributive effects are
not ignored; instead, there are none in fact.
Hence, all assessments can be made using the
Pareto principle."”

To make this abstraction more concrete,
consider our example of funding a public
good, denoted G, and begin with the case in
which labor effort enters individuals™ utility
functions in a weakly separable fashion (and,
for ease of exposition, confine attention to
the case in which individuals” ability does not
affect utility directly). That is, we can write
u(c,l,G) as u(v(c,G),l) for some sub-utility
function v. In that case, it can be demon-
strated that step 1’ distribution-neutral
package implies that no type’s labor effort
will change. As explained in Kaplow (1996b)
and elsewhere, the posited tax adjustment,
ATPN implies that each type’s total utility
as a (reduced-form) function of labor effort,
[, is unchanged by step 1’s policy reform.
Therefore, whatever level of labor effort
previously maximized utility will continue to
do so.

We can now determine the effect of
AP+ ATPY on the governments bud-
get in a straightforward manner. The rev-
enue raised by ATPN is, by construction,
the integral of individuals’ compensating
variations, which for a public good is the
integral of their marginal rates of substitu-
tion (for a marginal change; if the change
is discrete, we would integrate that inte-
gral over the change in the public good).
Hence, there is a budget surplus if and

I37Not surprisingly, this strong claim is where the
assumption of a single dimension of heterogeneity is
important.
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only if individuals’ total (unweighted, mea-
sured in dollars) value of the increase in the
public good exceeds the cost of increasing
provision of that public good, which is the
pure Samuelson rule. There is no question
of whether one should be weighting indi-
viduals’ valuations for distributive effects
because there are none. Note further that
the implicit cost of government funds in this
exercise is 1.0, and that this is so regardless
of what the preexisting income tax schedule
is and what distortion it involves. The rea-
son none of this matters is that the exper-
iment holds distribution constant, and it is
redistribution that causes any labor supply
distortion in this setting.'*

Suppose now that labor is not weakly sep-
arable in individuals™ utility functions. Then,
we would have an additional efficiency term
associated with step 1. For example, if the
public good was a leisure complement—say,
improved parks—there would be a negative
fiscal externality that would reduce any effi-
ciency gain (or increase any efficiency loss)
associated with increasing expenditures on
the public good. But if the public good was a
leisure substitute—perhaps improved urban
transit—there would be a positive fiscal exter-
nality. Note that, in either case, because of
the construction of ATPYN, the relevant fiscal
externality for step 1 is that directly associated
with achieving a given level of utility by pro-
viding more of the public good in lieu of
consumption of private goods. The total bud-
getary impact in the absence of weak separa-
bility is any surplus or deficit associated with

138 Note that the finance mechanism, ATPN, is not a
uniform or a type-specific lump-sum tax. Rather, as stated,
it is an adjustment to the entire income tax schedule. For
example, if the public good had the same value in utils to
all individuals, then this income tax adjustment would be
rising with income at the reciprocal of the rate at which
the marginal utility of consumption was falling with income
because individuals’ marginal rates of substitution are
their ratios of the (here, constant) marginal utility of the
public good to their (not constant) marginal utilities of
consumption.

the pure Samuelson rule plus or minus the fis-
cal externality due to any labor supply adjust-
ments associated with greater provision of the
public good.

This latter adjustment is related to the
long-standing injunction to tax leisure com-
plements and subsidize leisure substitutes.
It began with Corlett and Hague’s (1953)
analysis of differential commodity taxation
in a Ramsey framework and was famously
integrated into optimal income tax analysis
by Atkinson and Stiglitz (1976), discussed
further in section 7.3. More broadly, this
idea should be understood in the context
of Lipsey and Lancaster’s (1956) general
theory of the second best, which holds that,
in the presence of other distortions in the
economy, standard first-best prescriptions
no longer govern. The central preexisting
distortion here is the labor-leisure dis-
tortion that is inherent in redistributive
income taxation when individuals® abilities
differ but only income can be observed by
the tax authority. In a wide range of con-
texts examined in section 7.3, first-best
principles continue to be applicable when
labor is weakly separable in individuals’
utility functions because, when that is true,
distorting other margins cannot improve (or
worsen) the labor—leisure distortion. Note
further that, when ability rather than labor
effort interacts with other margins (notably,
when individuals’ utility functions depend
on ability in ways that bear on their pref-
erences associated with such margins), it
has been understood since Mirrlees (1976)
that corresponding deviations from other-
wise first-best principles may improve (or
worsen) the labor-leisure distortion (see
also Saez 2002b). In intuitive terms, these
possible interactions with labor effort or
with ability are the central answers to this
section’s opening query regarding the possi-
bility that the use of other instruments may
relax incentive constraints in the optimal
income tax problem.
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Return now to step 2, AT P_ ATPN,
Because both terms solely involve changes to
the income tax schedule, this module is the
pure Mirrlees problem. Specifically, we need
to assess the difference between the actually

contemplated income tax adjustment, AT ¥,
and our constructed, distribution-neutral tax
adjustment, ATPN If our original reform,
AP+ AT?, entails an increase in redistri-
bution, for example, there will be associated
welfare effects, whose sign and magnitude
will depend on the SWF and on the increase
in labor supply distortion with associated
negative fiscal externalities, whose magni-
tude will depend on the usual elasticities and
the density function of individuals’ types.

This two-step decomposition and, in par-
ticular, our second module highlight that
many analyses focusing on policy instru-
ments other than the income tax entail latent
redistribution. This will be true whenever
AT? # ATPN, Indeed, this is often true
even for a pure regulatory change that has no
budgetary impact and for which AT? = 0
because, fairly broadly, AP will not be dis-
tribution neutral. Step 25 AT’ — ATPN
indicates how redistribution may be greater
overall, less overall, or different in ways that
cannot so readily be characterized—for
example, when a reform benefits the middle
class at the expense of both the rich and the
poor. Regardless, the policy analysis of step
2 is just that of the standard Mirrlees prob-
lem, no more and no less. And, because the
two-step decomposition is modular in the
manner described, the Mirrlees analysis can
be conducted independently of any analysis
of the distinctive features of AP, the analysis
of which (stripped of its distributive effects)
is fully contained in step 1.

139That said, it is often forgotten that the standard
Mirrlees problem abstracts from many features of real
economies and government actions. Most obviously, when-
ever other taxes are present, changes in the distribution of
income—through effects on labor supply, including from

7.2. Elaboration

The particular form of modular analysis
associated with the two-step decomposi-
tion offers a number of benefits in a wide
range of applications. Perhaps most import-
ant, it advances conceptual understand-
ing and enhances clarity, including in the
communication of results within the field
and to a broader policy audience.

Consider two separate analyses of a carbon
permit trading scheme that are conducted in
conventional ways, which is to say that each,
in the background, employs some income tax
adjustment to balance the budget. The first
study finds an overall welfare gain and the
second a welfare loss. But why do their con-
clusions differ?

We can apply the two-step decomposi-
tion to each analysis. Consider the following
possibility. The first study, at step 1, actu-
ally finds an efficiency loss but, because the
permits were taken to be auctioned and the
proceeds used to reduce redistributive taxes,
step 2 had a large enough positive impact on
labor effort to generate an overall efficiency
gain. Moreover, that overall efficiency gain
was described as a social welfare gain due
to the use of a representative-agent model
wherein there is no welfare loss associated
with any implied reduction in redistribution.
The second study, let us imagine, has the
opposite features: there is an efficiency gain
at step 1 but a larger loss at step 2 because
the proceeds were used to reduce taxes in
a highly redistributive fashion (for example,
by raising the grant). And again, no welfare
consequence was attributed to the latter

income effects on consumption—generally involve fiscal
externalities. Not only that: redistribution can, for exam-
ple, alter the usage of publicly funded roads, changing the
degree of wear and tear that in turn requires repairs that
likewise involve a fiscal externality. For present purposes,
the central point is that these additional effects arise even
without any change in policy, although different policies
will often affect these background conditions.
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because of the use of a representative-agent
model.

This illustration, in part based on how
important work in the field has actually been
undertaken—see the discussion in Kaplow
(2012)—highlights a number of problems
of failing to employ the two-step composi-
tion wherein step 1 is, in aggregate, distri-
bution neutral. First, regarding the analysis
of the permit scheme, it appeared that the
first study found it desirable and the second
undesirable, but the decomposition reveals
that it is the other way around. More broadly,
if research is to progress in a focused man-
ner, it is critical that not just the signs but
the underlying sources of results—and
actual, apples-to-apples disagreements—be
understood. Was there a difference in how
industrial sectors were modeled? In adjust-
ment costs? In the rate of technological
change? In the datasets used to calibrate
key parameters? In functional form assump-
tions? In the strengths of other policies
aimed at reducing carbon emissions?

Untangling all of these questions and
advancing understanding on all fronts is dif-
ficult enough. We hope to build knowledge
as research progresses, with subsequent
efforts refining methods and applying them
to richer datasets. But when the results from
each study along the way are entangled with
different distributive effects arising from
different assumptions about income tax
schedule adjustments—and perhaps dif-
ferent assumptions and calibrations related
to that part of the analysis—the problem is
needlessly confounded. The latter difficulty,
however, is entirely avoidable if research-
ers do one of two things. First, researchers
can employ the two-step decomposition,
reporting the results for step 1 separately.
Second, they can simply eschew the analy-
sis of redistribution altogether by stipulating
that the income tax adjustment to be ana-
lyzed is the distribution-neutral one, that is,
AT? = ATPY) so that step 2 is null. As

discussed in section 7.1, the policy can
then be assessed using the Pareto princi-
ple based on whether it, combined with the
distribution-neutral income tax adjustment,
generates a government surplus or deficit.
Before proceeding, it is worth reflecting
furtheronthe use of representative-individual
models, something that many research-
ers (including this author) find helpful in
a wide range of settings. The aforemen-
tioned difficulties arise precisely when this
simplification is mixed, often for purposes
of greater realism (and to calibrate models
to data), with redistributive instruments.
Notably, an income tax is often employed in
representative-agent models because of the
recognition that uniform lump-sum finance
of government operations (the optimal tool
when everyone is identical) is highly regres-
sive and that type-specific lump-sum tax-
ation is infeasible. But if the income tax is
going to be modeled for such reasons, then
one faces two choices. One can take on the
distributive analysis explicitly, rendering the
representative-agent model inapt and thus
losing the benefits of simplification. Or one
can take an often clearer and easier route by
sticking with the representative-agent setup
but, to avoid step-2 contamination that is not
going to be analyzed, be sure to hold distribu-
tion constant, which entails setting to zero the
implicit (or, one might say, virtual) redistri-
bution associated with the reform. The latter
can be done by using a distribution-neutral
adjustment to the income tax. Then, confin-
ing analysis to step 1 of the decomposition
is legitimate and avoids misleading results
that entangle but do not identify distributive
effects. For this distribution-neutral adjust-
ment, one raises or rebates revenue and
otherwise accounts for interactions by con-
structing an income tax schedule adjustment
that holds utility constant throughout the
relevant earnings range. When this is done,
the representative individual who contem-
plates raising or lowering labor effort after
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reform of the permit scheme will find that
the achieved utility for each choice matches
that in the original regime. (With weak sep-
arability of labor in the utility function, labor
effort would not change; with nonseparabil-
ity, there will be a fiscal externality, but this
modeling approach would limit it to that
associated with how the environmental pol-
icy affects the marginal disutility of labor,
excluding further effects from changes in the
degree of implicit redistribution.)

A second advantage of the modular
approach is that it facilitates specialization.
This is clearest when those studying, say,
public goods or permit schemes, in fact set
AT? = ATPY, rendering step 2 null. In
addition to the clarity and comparability of
results associated with step 1, the research-
er’s specialty, there is no need to analyze the
Mirrlees problem at all. This avoids having to
take a stand on elasticities, the distribution
of abilities, and the SWF—and to perform
the associated analysis. It may be valuable to
include, or even for some research to focus
on, the distributive incidence of all manner
of policy changes, that is, to determine what
ATPN is for a given set of reforms. But if one
then sets AT" = ATPY, that completes the
distributive analysis.

When seeking to analyze some over-
all package, AP+ AT?, any researcher
or policymaker can combine the best
step 1 results with whatever that analyst or
policymaker deems to be the best step 2
analysis, using an SWF of their own choos-
ing. Returning to our two studies of permit
schemes, policymakers would like to know,
regarding step 1, what is the truth (or best
understanding) of the matter. And if multiple
AP’s are on the table, policymakers would
like to know which are best as a matter of
environmental policy. If distribution-neutral
implementation of a given option or of the
best option is efficient—which, as explained
in section 7.1, means it can be implemented
so as to generate a Pareto improvement—

there is good reason to favor it. If step 1
is inefficient, it should be eschewed. If a
policymaker likes the distributive effects
of some AP+ AT" even though step 1 is
inefficient, it would be superior (indeed,
Pareto superior) to implement only step 2,
that is AT" — ATPN. And if a policymaker
dislikes the distributive effects of some
AP+ AT" even though step 1 is effi-
cient, it would be superior to imple-
ment step 1 with some other income tax
schedule adjustment—indeed, perhaps a
distribution-neutral one.

These points about specialization and a
policymakers perspective suggest a third
advantage of the modular approach, in the
realm of political economy. Consider why
anyone would wish to analyze AP + AT in
the first place, rather than just AP in isola-
tion. One justification is that AP alone may
not be budget neutral. If that is the only
reason, one faces the problem (or luxury)
that there exists an infinite number of ways to
design AT? to meet the government’s bud-
get constraint. Hence, the question becomes
why one would wish to analyze a particular
AT?, and specifically one that differs from
ATPN. The best answer would seem to
be realism: perhaps a pending proposal,
AP + ATP, employs the particular AT
that one now seeks to incorporate into the
analysis.""

This justification, on reflection, is prob-
lematic. Usually this is not so in fact, so

140 Another reason is tractability: adjusting just the
grant (intercept), moving the tax schedule in a linear or
proportional manner, or varying a single parameter in, say,
a two-parameter tax schedule to balance the budget may
be easier in certain respects. As the analysis throughout
this section explains, however, what can then be learned
is often hidden and may be quite difficult to extract as a
consequence, and in any event all such alternatives entail
some mixing of redistribution with other effects of the
policy under analysis. Moreover, as explained, using A
TPN actually simplifies much analysis because step 2—and
all the requisite assumptions and calibrations—can then
(legitimately) be skipped entirely.
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the researcher’s choice of a particular AT?
only makes sense if it is a good prediction
of what actually will happen. That, in turn,
requires the researcher to be an expert in
political economy, specifically, skilled in the
prediction of the distributive politics of the
regime in question. But even experts at this
task find such predictions difficult. By the
time research is completed and a working
paper is posted, the answer may well have
changed, and yet again by the time of publi-
cation, and even again by the time the paper
is drawn upon subsequently. When a given
ATP s actually proposed, it often will
change before enactment. Or it may be a
tax reform that would at least partly have
been implemented in any event. Or it may
be one that would not be long-lasting. The
challenge of selecting the true AT” can also
be seen in another way: different analysts of
the same policies, say a given permit scheme,
often make different choices of AT”. They
cannot all be right if these particular choices
are to be rationalized as predictions.

In sum, the presentation of analyses of
AP + AT? that forgo the two-step decompo-
sition creates a Tower of Babel that obscures
analysis of the distinctive policies—such as
various public goods or permit schemes—as
well as that of redistribution. It sacrifices the
benefits of specialization and, in particular,
implicitly involves researchers embedding
political economy assumptions in their anal-
ysis. Conceptual clarity, communication, and
specialization are aided by using the two-step
decomposition or, better still, having most
research specialize in the first module by
employing what may be regarded as a uni-
versal benchmark of analyzing AP 4+ ATPY.
Note that performing distribution-neutral
analysis does not at all downplay the impor-
tance of distribution, which is at the heart
of the optimal income tax problem that is
the whole of step 2. Rather, it highlights
rather than hides distributive effects that are
often implicit in the AP under analysis or

embodied in a particular AT” that is not the
focus of the study and may be largely sub-
merged when employing representative-agent
models.

7.3. Applications

This modular approach has been applied
to a number of tax and nontax policy instru-
ments. Much of this work employs the
further assumption of weak separability
of labor in individuals™ utility functions to
simplify the exposition. When that is done
in basic settings, optimal policy is fully dic-
tated by familiar, first-best policy rules,
such as those favoring uniform commod-
ity taxation, first-best Pigouvian correction
of externalities, and public goods provision
according to the Samuelson rule.

The most familiar such conclusion—
although, as we shall see, employing a qual-
itatively different approach—is the result of
Atkinson and Stiglitz (1976) that, when there
is a nonlinear income tax that is optimally set,
weak separability implies that optimal com-
modity taxes are uniform. That paper fur-
ther noted results for the nonseparable case.
As it happens, their verbal formulation was
reversed, although, fortunately, the correct
intuition from Corlett and Hague (1953)—
that leisure complements should be taxed,
not subsidized—was the lesson most econ-
omists understood and lived by nonethe-
less."*! In any case, familiar Ramsey (1927)
results, such as the inverse-elasticity rule,
were not merely qualified but overturned.'*

141 Atkinson and Stiglitz’s misstatement was also repli-
cated in subsequent texts (Myles 1995, Salanié 2003). For
further discussion and a formal treatment that traces the
misunderstanding to a misinterpretation of the sign of the
costate variable in the Hamiltonian for the optimal income
tax problem, see Kaplow (2010b).

142" Standard formulations of the Ramsey problem,
importantly, do not allow for a nonzero intercept (a uni-
form lump-sum grant). Statements such as that in Salanié
(2011) that introduce treatments of the Ramsey approach
by observing that a wage or income tax is allowed but
must be linear are misleading because they omit the fur-
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With separability, commodities’ elasticities
are entirely irrelevant, and with nonsepara-
bility, the sign of optimal differentiation (a
relative tax or subsidy) is determined entirely
by the cross-elasticity with leisure, not the
magnitude of the own-price elasticity rela-
tive to that of other commodities.

The potential broader implications of
Atkinson and Stiglitz (1976) did not achieve
much traction for decades. One indication
is the continued focus on Ramsey taxation
in leading texts and surveys (Myles 1995,
Auerbach and Hines 2002, and Salanié
2011). The failure to pursue Atkinson and
Stiglitz (1976) can be explained in many
ways. One is the long-standing view that,
because their derivation makes use of
first-order conditions, the uniformity result
holds only when the income tax schedule is
in fact set optimally. Many took the optimal-
ity of the existing income tax system to be
an inapt assumption when offering guidance
to policymakers. Also regarding commodity
taxation, Atkinson and Stiglitz (1976) only
characterize the optimum, and hence their
analysis could not be applied to reforms not
in the neighborhood of the optimum.

On another important dimension, the
close connection between commodity tax-
ation and myriad other policy instruments
was not adequately appreciated. More con-
cretely, the modular approach with the
two-step decomposition was not employed

ther restriction that there be a zero intercept. See also
section 2.2. Actually, that restriction, not linearity, is nec-
essary to generate the core results in the literatures that
build on Ramsey. The relationship between Ramsey
models and modern work that admits an income tax is
discussed further in Atkinson and Stiglitz (1976), Stiglitz
(1987), Mirrlees (1994), and Kaplow (2008a). Scheuer and
Werning (2018) examine how one can establish a theoret-
ical linkage between Mirrlees (1971) and Diamond and
Mirrlees (1971) despite the fact that the former features a
nonzero intercept whereas the latter, on the surface, does
not. This conceptual point does not, however, restore tra-
ditional Ramsey results because standard formulations do
not admit the necessary extension introduced by Scheuer
and Werning (2018).

even though in a very rough sense it has long
been part of economists” thinking.'*] Finally,
the Pareto principle was naturally under-
stood to be inapt in assessing nearly any pol-
icy that had distributive effects. Economic
analyses of various policies often required
revenue-neutral tax adjustments, but dis-
tribution neutrality was only occasionally
examined.

The development of what is here
described as the modular approach began
with cost-benefit analysis of public goods
provision. Hylland and Zeckhauser’s (1979)
underappreciated article showed that, in
a simple model, no distributive weights
should be employed in cost-benefit analy-
sis. They used a distribution-neutral rather
than optimal income tax approach and did
not relate their work to Atkinson and Stiglitz
(1976)."** The modular approach was made
explicit in Kaplow (1996b, 2004) in showing
the applicability of the simple, unweighted
Samuelson rule when weak separability is
imposed." Results were also sketched for
Pigouvian taxes and subsidies, and both set-
tings were related to Atkinson and Stiglitz’s
(1976) analysis of commodity taxation. For
public goods, invoking the earlier notion of
Lindahl (1919) pricing is one way to make
this connection explicit.""

143Some readers may recall Musgrave’s (1959) sugges-
tive distinction between what he termed the allocation and
distribution branches of government.

144 Shavell (1981) extended Hylland and Zeckhauser
(1979) to legal rules.

145For similar results in the neighborhood of the
optimum in the Atkinson—Stiglitz (1976) tradition, see
Christiansen (1981) and Boadway and Keen (1993).

146 Tt is also useful to reflect on the connection between
the provision of public goods and the correction of atmo-
spheric externalities. It is remarkable that the second-best
literatures that related each subject to income taxation
developed almost entirely independently of each other.
Yet we can consider, for example, how similar it is, on one
hand, to directly raise the quality of public parks, and on
the other hand, to reduce an externality whose only effect
is to worsen the quality of the same parks.
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The most direct and broadest extension
of Atkinson and Stiglitz (1976) is Kaplow
(2006a), which uses the modular approach—
rather than an integrated optimization that
makes use of sometimes-complex first-order
conditions that apply only in the neighbor-
hood of the optimum—to derive more gen-
eral results with less analytical effort. The
broadest proposition there states that, with
weak separability, a pure efficiency test
characterizes any change in an arbitrary,
initial commodity tax vector, regardless of
the initial specification of the income tax.
If one employs ATPN, rendering step 2
moot, a commodity tax reform yields a
Pareto improvement if and only if it reduces
resource use in the economy. This result
holds regardless of whether changes are
marginal or discrete and regardless of how
many elements of the vector are adjusted
and in which direction. Another, more con-
crete result is that proportionally reducing
any differential commodity tax vector can
be implemented with ATPY so as to gener-
ate a Pareto improvement. Note that such a
proportional reduction reduces in a uniform
fashion the degree of preexisting differentia-
tion. Of course, the latter entails the special
but interesting case of reducing all commod-
ity taxes to zero (moving any revenue raising
from commodity taxation to the income tax
schedule). And a special case of that type of
reform involves, as in Atkinson and Stiglitz
(1976), reforms in the neighborhood of the
optimum. "/

Kaplow (2012) derives analogous results
for environmental taxation, where the zero
commodity tax vector (the simplest case
of uniform taxation) is replaced by a vec-
tor of first-best Pigouvian taxes and sub-
sidies—which, of course, all equal zero
when there are no externalities. Results for
reforms short of moving to the first best

147See also Konishi (1995) and Laroque (2005).

require additional assumptions because of
the possibility that incompletely corrected
externalities may be exacerbated at some
segments along a “straight” path to the
first best. Similar results can be derived in
other policy domains.'* Keep in mind that
all of these applications make use of Pareto
assessments and hold regardless of the orig-
inal income tax, the distributive effects of
AP, and any effects that it, standing alone,
may have on labor effort.

The modular approach also illuminates
the understanding of tax instruments that
are often regarded as part of the distributive
apparatus, notably, capital income taxation,
wealth taxation (which in some models is
equivalent to a form of capital income tax-
ation), and wealth transfer taxation, that is,
estate and gift taxation. A similar two-step
decomposition may be employed in these
spheres as well (Kaplow 2008a). Hence, we
can ask: For two individuals of equally high
labor income, to what extent should the taxes
imposed on one be higher or lower than
those imposed on the other if the former
saves more (generating more capital income
and wealth) or gives more to children in lieu
of increasing own consumption? Atkinson
and Stiglitz (1976) famously explained that
one could interpret different commodi-
ties as consumption in different periods
of time, generating basic results on capi-
tal income taxation. These now have been
extended in subsequent literatures, although
that approach has been eschewed in other
important work on the subject.'*

148 Kaplow (2021), discussed in section 4.3 on market
power and rents, uses the same techniques to show that,
starting with an arbitrary income tax and competition pol-
icy, any reform of the latter can generate a Pareto improve-
ment if and only if the reform raises the sum of consumer
and producer surplus.

149The dynamic Mirrlees literature examines labor sup-
ply over multiple periods in the presence of earnings uncer-
tainty (Golosov, Tsyvinski, and Werning 2007). By contrast,
Chamley (1986) and Judd (1985) and subsequent elabora-
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Kaplow (1998c¢, 2001) introduced the
two-step decomposition for the analysis of
estate and gift taxation. When distribution
(in the donor generation) is held constant by
using ATPY, there are two remaining effi-
ciency effects: the direct positive externality
on the donee and a negative fiscal external-
ity associated with the wealth effect on the
donee’s labor supply.”! In addition, there is
a distributive effect because the resulting
reduction in the donee’s marginal utility of
consumption is, in general, relevant to the
social planner. This framework has been
applied and extended by Farhi and Werning
(2010), Kopczuk (2013), and others.

A wide range of policies, including pub-
lic goods, environmental regulation, and
most forms of taxation, have important dis-
tributive effects. Indeed, many policies are
favored in part because of their distributive
consequences, and others may be scaled
back because of their adverse distributive
impacts. A correct assessment necessarily
requires that such analyses be integrated
with the analysis of optimal income taxation
in order to determine the appropriate set-
ting of multiple instruments to hit multiple
targets. The modular formulation examined
here—mostly aimed at particular applica-
tions—suggests a way forward that is rig-
orous, more general, and often simpler to
implement than are other approaches.'” The
two-step decomposition, and in particular

tions by Chari, Nicolini, and Teles (2020) and Straub and
Werning (2020) have proceeded independently.

150 Diamond (2006) and some others regard the former
as involving double counting, but in that event it must be
either that we do not have an individualistic SWF (elabo-
rated in section 8.1)—here, by ignoring the utility parents
obtain from their children—or that children (even adult
children) are not in the SWF.

151 Complementary work, such as Slemrod and Yitzhaki
(2001) and Hendren (2016, 2020), employs integrated
approaches that do not use the two-step decomposition.
Alternative methods that seek to address both efficiency
and distribution combine in some fashion measures of
the marginal cost of public funds and the marginal value
of public funds, which requires explicit use of distributive

the use of ATPN that enables analysis of
step 1 in isolation, clarifies thinking, brings
into focus important commonalities across
diverse lines of research that have been pur-
sued separately, facilitates specialization,
and enables the analysis of optimal income
taxation to proceed in a largely autonomous
fashion that nevertheless can be linked to
other policy assessments in a straightforward
manner.

8. Utility and Social Welfare

Much work on optimal income taxation,
particularly regarding applications and sim-
ulations, focuses on how the optimal sched-
ule depends on f(w), the density function
for abilities, and ¢, the elasticity of labor
supply. The first-order condition for optimal
marginal income tax rates (expression (8) in
section 2.3), however, also depends on how
changes in consumption influence social
welfare, reflected in the expression Wu /A,
where the dependence of W' and u,, on real-
ized utility, consumption, and labor effort
of each type is suppressed in this notation.
Some aspects of the SWF and individuals’
utility functions are long-standing subjects
of inquiry in the field, some have received
significant attention more recently, and yet
others have been largely unrecognized and
thus unexplored. This section, building on
Kaplow (2008a, chs. 13-15), selectively
examines some of these issues. The aim is to
illuminate and sometimes recast a range of
modern work in the field that mostly focuses
on other subjects, where the SWF and util-
ity functions are in the background. The
analysis also identifies a number of topics
that would benefit from further research. As
is often the case, many of the questions were
identified in Mirrlees (1971), and, regarding

weights. For a recent set of applications, see Hendren and
Sprung-Keyser (2020).
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the SWF, were insightfully elaborated in
Mirrlees (1982).

8.1. Social Welfare

Viewed broadly, an SWF can embody
all manner of objectives. In applied wel-
fare economics and much work on opti-
mal income taxation, attention is confined
to individualistic SWFs: that is, the argu-
ments of the SWF are individuals™ utilities
and nothing else. In respects, this choice
is unsurprising. On one hand, the effects
of policies on individuals’ well-being seem
patently relevant to how such policies
should be evaluated. And on the other
hand, it is not immediately apparent why
individuals’ well-being should be sacrificed
to serve objectives independent of anyone’s
well-being, or at least to serve them to a
degree or for reasons beyond any effects on
well-being when trade-offs are involved.

This approach to the social objective, of
course, entails value judgments, and alter-
native approaches to social welfare have
been developed (Fleurbaey and Maniquet
2018). Nevertheless, Kaplow and Shavell
(2001) prove that, with a modest continuity
assumption, all non-welfarist SWFs violate
the Pareto principle. That is, all non-wel-
farist SWF's sometimes place a higher value
on policies under which every individual
is strictly worse off. The nub of the sim-
ple proof is as follows: If individuals’ util-
ity profiles are not sufficient information
under a given SWF, then there exist states
of the world in which everyone’s utility is the
same but the SWF ranks them differently.
Starting with the lower-ranked state—that
is, the one disfavored on some non-welfarist
ground—construct another state in which
everyone’s consumption is higher by epsi-
lon, holding everything else equal, including
the degree to which the non-welfarist objec-
tive is served. For epsilon sufficiently small,
the posited non-welfarist SWF still ranks
the now-modified state lower even though

everyone in that state is strictly better off
than in the higher-ranked state.

This demonstration has implications for a
wide range of normative questions, many of
which are explored at length in Kaplow and
Shavell (2002). For example, Rawls (1971,
1982) famously advanced that social welfare
should be assessed with respect to what he
called primary goods rather than utility, and
Sen (1985a, 1985b, 1997) advanced individ-
uals’ functionings or capabilities in place of
utility. As Kaplow (2007b) shows, not only do
all such formulations violate the Pareto prin-
ciple, but for related reasons they in princi-
ple favor wide-ranging policies that forbid
trades (having no externalities and subject to
no information infirmities) and even much
private individual activity (such as an indi-
vidual transforming one good into another,
preferred one). After all, when left to
themselves, individuals will maximize their
utilities, not some other, externally specified
maximand that conflicts with their utilities—
that is, unless they are compelled to behave
otherwise.” This conflict with the Pareto
principle seems quite problematic for those
who advance such alternatives in the name
of personal autonomy and freedom, as many
proponents do. Of course, no logic requires
acceptance of the Pareto principle, and many
indeed advance non-welfarist principles—
although usually without acknowledging
(and often being unaware) that the identified
principles conflict with the Pareto principle.

152Sen’s (1970) famous proof of the impossibility of a
Paretian liberal is notable in this regard. Sen advanced an
axiom he associated with liberalism over the Pareto princi-
ple but did not explain how the requisite implicit bans on
trade were consistent with the motivations for his purport-
edly liberal precept. In Sen’s example and corresponding
proof, adherence to his stated maxim requires that the two
individuals be prohibited from undertaking a latent mutu-
ally advantageous trade, which he does not mention. Nor
does Sen in his elaborate later writings on capabilities and
functionings highlight the requisite rejection of the Pareto
principle.
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An important reconciliation, owing to a
line of philosophical writing going at least
back to Hume (1751), Mill (1861), and
Sidgwick (1907) and perhaps first elaborated
by an economist in Harrod (1936), distin-
guishes two levels at which principles may
operate.'”] A familiar example is that a social
norm commanding truth-telling, even though
it sometimes reduces welfare, may be overall
best for social welfare for a range of famil-
iar reasons.” Under this view, truth-telling
is not itself a constituent of welfare but
rather instrumental to it. Nevertheless, it
often proves useful to take truth-telling as a
proxy objective, all the more so given limita-
tions of human nature and social institutions.
Indeed, much of Sen’s advancement of func-
tionings and capabilities can be understood
as instrumental. For example, Sen (1985a)
elaborates the practical concern that conven-
tional well-being measures, particularly as
applied to developing countries, focus exces-
sively on market income at the expense of
other indicators. Such concerns gave rise to
such constructs as the Human Development
Index, the use of which (particularly in place
of sole reliance on per capita income) hardly
implies a normative rejection of placing indi-
viduals’ well-being at the center of the social
assessment of regimes.

Returning to tax policy in particular, a
range of non-welfarist principles have been
advanced, such as concerns for horizontal
equity and mobility. In light of the above, it
should not be surprising that, if taken as part
of the social objective, they generate Pareto
conflicts and pose other problems (Kaplow
1989, 1995). However, their allure can read-
ily be understood if they are taken instead as
proxies, in many instances as signals of how

153 The most extensive elaboration is Hare (1981), who
also wrote an interesting review (Hare 1973) of Rawls
(1971), with particular attention to maximin, a subject also
addressed by Arrow (1973).

154For models in this spirit, see Kaplow and Shavell
(2007) and Weinzierl (2017).

well institutions are performing. Regarding
horizontal equity, many violations of equal
treatment entail errors (if two individuals
really are identically situated in relevant
respects, itis usually optimal to treat them the
same way), and, often in practice, violations
of equal treatment reflect invidious discrim-
ination, political favoritism, or corruption.
Similarly, significant immobility may indicate
inefficient roadblocks to success as well as
failures to make valuable investments, such
as in the human capital of those in difficult
circumstances. Mobility is unusual in this
regard because scores of “zero” (complete
rigidity) and “one” (random assignment of
individuals to tasks) both signal serious mal-
functions. Moreover, if the mobility measure
is 0.47 when all policies are optimized but is
only 0.32 currently, it does not follow that all
actions that increase mobility (such as may
arise from forcing some random swaps) raise
social welfare. The fact that mobility as such
is problematic as an underlying maximand
does not deny its important use as a proxy
or diagnostic measure for policy analysis in
many settings.'>

The key lesson, which although familiar is
often forgotten, is that many objectives are
worth pursuing because they are useful insti-
tutional or social guidelines or serve as useful
proxies that may indicate how social welfare

155 Measures of inequality and poverty similarly pose
difficulties when viewed as ultimate objectives rather than
as useful diagnostics (Kaplow 2005). An important consid-
eration in the use of indexes as proxies is that the appro-
priate index depends on the application. For example, the
best summary statistic regarding inequality when trying to
predict election outcomes may be the median voter’s dis-
tance from the mean, whereas that for predicting crime
rates, revolutions, or economic growth may be altogether
different. There are obvious virtues to researchers’ use of
off-the-shelf measures for a variety of purposes, but cau-
tion is in order to ensure that the chosen measure is plau-
sible in the context at hand. By contrast, most normative
uses of such indexes are problematic on their own terms
because they usually require discarding relevant informa-
tion, and giving them any independent weight conflicts
with the Pareto principle.
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can better be raised, not because they are
themselves constitutive of welfare, to be
pursued in principle at the expense of (pos-
sibly everyone’s) well-being. Of course, none
of the foregoing explanation for the allure of
such objectives on welfarist grounds rules
out the possibility of embracing non-welfarist
principles as first principles, to be pursued at
the expense of individuals” well-being.'™

Consider next the increasing use of social
welfare weights in optimal income tax inves-
tigations and more broadly in applied wel-
fare economics. Certain usages appeared in
the earliest optimal income taxation litera-
ture in the 1970s, which have been contin-
ued and sometimes replaced by others in
more recent work. Some points of clarifica-
tion and caution are in order lest important
assumptions or subtleties be overlooked.
First, the notion of welfare weights has been
used by different authors in different con-
texts to mean different things, so one must
match the right context to the right appli-
cation and, even then, readers need to be
attentive to nuance to make sure they draw
the right lessons, particularly when compar-
ing results across papers or transplanting to
new applications. Second, sticking to a par-
ticular usage in a given context, care must be
taken because the weights might be misun-
derstood as exogenously specified when they
are endogenous and hence change when var-
ious parameter differences or policy compar-
isons are contemplated.

156In behavioral welfare economics, significant atten-
tion has been devoted to the question of when individuals’
preferences (utility functions) for normative purposes can
appropriately be taken to differ from their revealed pref-
erences (their behavioral utility functions) (Bernheim and
Rangel 2007, 2009). In interesting contrast to some of the
literature discussed in this section, those analyses generally
do not contemplate widespread replacement of individu-
als’” behavioral or “underlying” (well-informed, rational,
self-controlled) utility functions with some externally
stipulated utility function that comports with an outside
observer’s favored nonindividualist normative principles.

It is useful to begin by considering what
the weights might represent and, closely
related, just what it is that they are weight-
ing. A common usage in optimal income tax
analysis, such as in the familiar first-order
condition for optimal marginal tax rates,
is that they weight the experienced con-
sumption of different types. The expression
employed here (in the first-order condition
(8) in section 2.3) for that weight is W'u,/A.
A marginal dollar consumed by a given indi-
vidual raises utility by u,, which receives a
social weighting of W’ (which with a utilitar-
ian SWF can be taken to be one for every-
one; otherwise it depends on the individual’s
utility level because the argument of Wis u).
This product is divided by A, the marginal
social value of a dollar to the treasury, which
can be interpreted as the value of a dollar of
additional expenditure on the uniform grant
(the O-intercept of the income tax schedule),
which in turn is the average marginal social
value of a dollar in the population. Hence,
W'u,/X is the marginal social value of a dollar
to a given individual relative to the average
marginal social value over all individuals.

First, reflect on why this usage is consis-
tent with the Pareto principle in light of the
fact that this term is being used to weight a
marginal dollar of consumption rather than
utility as such. In the basic formulation, util-
ity depends only on consumption and labor
effort. Although labor effort is omitted from
this expression, the marginal utility of con-
sumption fully captures the marginal effect
on utility because of individuals” envelope
condition, as discussed in section 2 and else-
where in this article. By contrast, section 5
explains how behavioral factors can lead
this envelope condition to fail, resulting in
a deviation that requires amendment to the
first-order condition for optimal marginal
income tax rates.

Second, observe that each of the compo-
nents of Wu,/\ is endogenous. Suppose, for
example, that we adjust some parameter of
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the optimization, such as raising the posited
labor supply elasticity. For given marginal
tax rates, a higher elasticity implies less work
effort, lower consumption, different levels
of utility, and less revenue. Lower revenue
implies a smaller grant, which itself affects
utility levels and marginal utilities of con-
sumption, and it likewise raises the shadow
value of government funds. Hence, if one
began with stipulated welfare weights that
implicitly reflected some SWF, and one held
those weights fixed when performing this pol-
icy experiment, then the implied adjustments
in the “optimal” income tax schedule would
be comparing tax schedules that implicitly
maximized different underlying SWFs. That
is, the actual comparison would be between
an initial situation with the original SWF and
a low elasticity of labor supply and a modi-
fied situation with an implicitly altered SWF
with a higher elasticity. Note further that, if
neither SWF is stated explicitly and hence
the differences between them are difficult to
discern, it will be challenging to interpret the
results from such a comparison.

Again taking the behavioral optimal
income tax analysis in section 5 as an illustra-
tion, recall that each of the posited behavioral
infirmities affected not only whether individ-
uals’ choice of labor effort was privately opti-
mal but also the level of revenue raised as a
function of the behavioral parameter. In one
formulation of schmeduling (Liebman and
Zeckhauser 2004), individuals taking their
lower, average tax rates as their marginal tax
rates leads to greater labor effort, and in a
model with myopia, labor effort is lower than
otherwise. As explained there, the revenue
effect itself is an important factor in assessing
how optimal income tax rates should adjust,
and in plausible cases this factor points in
the opposite direction of the internality
correction.'”’ More broadly, the lesson here

157To elaborate, consider a utilitarian SWF so that W’
is constant and hence can be ignored. If revenue is, say,

is that one can use welfare weights as an
expositional and notational stand-in for more
complex expressions, but in both analysis
and simulations one must be careful to use
the underlying utility functions, SWF, and
shadow value of funds because the weights
are functions of these variables that are each
endogenous to the experiment.

In the preceding discussion, it is supposed
that what is being weighted by each individ-
ual’s welfare weight is that individuals real-
ized consumption. Hence, if we perform,
say, some local perturbation of the income
tax schedule, we can trace through all of the
effects on behavior, revenue, the implied
grant, and ultimately the marginal change in
each individual’s consumption. More often,
taking advantage of the envelope theorem
(when all individuals are rational utility max-
imizers), we can confine attention to direct
effects and fiscal externalities. Another
definition of welfare weights, however,
includes the fiscal externality associated with
income transfers within the weights them-
selves. To take a simple illustration, when
income effects are accounted for, giving an
individual a dollar (lump-sum) raises that
person’s own utility by u,; due to their enve-
lope condition, we can ignore the adjustment
to labor effort on utility, but that adjustment
has a fiscal externality that is socially rele-
vant. Some usages include the full revenue
effects of labor supply adjustments in that
type’s welfare weight. This alternative usage
is sometimes convenient, but note how the
resulting welfare weight is qualitatively
and quantitatively different from the one

lower, both u, and A will be higher (supposing that the rev-
enue reduction requires a corresponding decrease in the
common lump-sum grant). With standard utility functions,
these results will not be offsetting. Instead, u, will rise by
more than average at the bottom of the income distribution
and less than average at the top, which raises the marginal
social value of greater redistribution. If the welfare weights
were taken to be exogenous, this important force would
be omitted.
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discussed previously. Instead of referring to
the impact on social welfare associated with
the change in that individual’s utility, we have
the impact associated with implicit changes
in all individuals™ utilities associated with giv-
ing that individual a dollar, where effects on
other individuals utilities are captured by A,
the shadow value of government revenue. '

Welfare weights also can be employed as
a way of embodying non-welfarist consider-
ations, as advanced in Saez and Stantcheva
(2016). In theory, weights can be stipulated
in any fashion and thus be made functions of
anything. Hence, if the weights are taken to
be endogenous, they can respond to non-wel-
farist features that might be influenced by a
reform under analysis. As is clear from the
earlier discussion in this section, however,
the SWF that implicitly corresponds to such
non-welfarist weights would violate the
Pareto principle. Saez and Stantcheva (2016)
accordingly emphasize key domain restric-
tions on their approach that are necessary to
avoid Pareto conflicts. First, onlylocal analysis
with pre-specified (rather than endogenous)
weights is possible. Second, any two discrete
regimes are, in principle, non-comparable
using their approach (Sher 2021). These
welfare weights can thus be understood as a
construct in which there is no SWF (individ-
ualistic or otherwise): an SWF is ordinarily
taken to rank all admissible social states, but
this method by design cannot do so and must
eschew being extended to enable such com-
parisons because that would create Pareto
conflicts.

158 Another feature of this usage—which dates back to
some of the earliest work on optimal income taxation—
is that often (for example, in the discussion to follow of
non-welfarist weights) it is imagined that the weights are
stipulated and have purely normative content, which we
can now see involves an endogeneity issue regarding fiscal
externalities in addition to the aforementioned endogene-
ity concerns involving the marginal utility of consumption,
the marginal effect of utility levels on social welfare, and
the marginal value of revenue.

Furthermore, although such non-welfarist
weights are in principle quite flexible, there
are subtleties involved in mapping many
non-welfarist principles into welfare weights.
Consider Saez and Stantcheva’s (2016) exam-
ple in which a principle of horizontal equity
is understood to prohibit the use of some tag.
As they explain, if one wishes to use weights
rather than simply prohibit use of the tag as
a constraint on the optimization, one has to
posit weights exhibiting no differential when
the tag is not used at all but weights with an
infinite relative differential if the tag is used
even infinitesimally in a prohibited manner.
In other settings, because the weights likely
depend on some or all of the parameters of
the system as well as the existing nonlinear
income tax schedule, solving the reverse
exercise for the weights that locally instan-
tiate a given non-welfarist principle may
not be straightforward. Although this is not
difficult for some non-welfarist principles,
for others it is challenging, in which case it
would probably be easier to explicitly posit
a (non-Paretian) SWF that embodies the
non-welfarist principle and maximize that
SWF directly.

A final use of welfare weights is to employ
them as a reduced-form way to combine
welfarist concerns for equality that have
different underlying sources. This practice
traces back to early work on optimal income
taxation, wherein analysts posited differ-
ent degrees of curvature for the mapping
from consumption directly to social welfare.
This approach was agnostic about the con-
tribution of curvature in the utility function
(diminishing marginal utility of consump-
tion) and curvature in the SWF (notably,
social preferences that are more egalitarian
than utilitarian ones). While convenient,
this approach blurs positive and normative
questions and sometimes poses analytic dif-
ficulties (Kaplow 2010a). A related notion
emphasized in some more recent work is
that the use of unspecified weights allows
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one to map the Pareto frontier. One can then
characterize properties of optimal income
tax schedules that depend only on the Pareto
principle and not on the particular SWF.
This can also be done using an explicit but
flexible individualistic SWF.

In considering these two sources of curva-
ture, Mirrlees (1982) favors the view that the
single, correct SWF is utilitarian (additive),
so the curvature question should depend
entirely on the rate of diminishing marginal
utility of consumption. This view has a long
history in welfare economics, beginning with
Vickery’s (1945) suggestion and Harsanyi’s
(1953) simple proof that an individual behind
a veil of ignorance, facing an equal prospect
of becoming any individual in the actual
society, would rationally maximize expected
utility. Harsanyi (1955) offered a comple-
mentary, more subtle demonstration that,
if social preferences as well as individual
preferences adhere to a familiar set of ratio-
nality axioms, the SWF has to be utilitarian.
(He also assumed that social welfare is pos-
itively responsive to individuals’ utilities and
that each individual receives equal weight.
That is, his analysis focused on the linearity
of W(u).)

Subsequent explorations show that a
sort of time consistency in policy evalua-
tion requires linearity (Hammond 1983,
Myerson 1981, Ng 1981). This problem can
be illustrated and extended with a simple
example from Kaplow (1995). Suppose that
all individuals are ex ante identical. They
contemplate implementing a policy that
is risky but involves a slight boost to their
expected utilities. Specifically, the resulting
distribution of outcomes is determinate,
but it is random which individual will expe-
rience which outcome. These individuals
would unanimously adopt this policy despite
its resulting inequality. However, for any
nonlinear SWF, there exists a small enough
certainty equivalent associated with such
a policy such that the social planner would

reverse the policy, if feasible. But, once
reversed, the individuals would unanimously
favor implementing it again. The cycling
can be averted by the social planner reject-
ing the project in the first place. But doing
so violates the Pareto principle. Hence, the
Pareto principle is transgressed not only by
all non-welfarist SWF's but also by welfarist
but nonlinear SWFs, once one allows for
uncertainty.

8.2. Utility

Section 6.1 on optimal income transfers
introduced a signal 6 that, among other possi-
bilities, might be associated with differences
in individuals’ utility functions. Motivating
examples that will be variously elaborated
here include physical disabilities and dif-
ferent family configurations. More broadly,
heterogeneity in utility functions may or may
not be observable; may affect the disutility
of labor effort or the utility of consumption,
each in qualitatively different ways; may
be differentially cardinalized; and may be
deemed normatively relevant or not in a vari-
ety of ways. Heterogeneous preferences are
thus a particularly heterogeneous phenom-
enon. Many prior treatments of preference
heterogeneity, unsurprisingly, make particu-
lar (often implicit) choices on each of these
dimensions and hence inevitably deliver a
wide range of results. This section explores
some of these issues in order to understand
and reconcile prior work and to identify use-
ful avenues for future research.

To begin, suppose that our baseline util-
ity function, u(c,l), is modified to become
u(c,6l) (Kaplow 2008a, Choné and Laroque
2010, Lockwood and Weinzier] 2015). Next,
make the familiar substitution, [ = y/w,
to write u (g,%y . One can interpret w, as
before, as ability, and 6 as a comparable indi-
cator of disability. Doubling both ¢ and w
has no effect on an individual’s labor effort,
before-tax income, taxes paid, consumption,
or utility—that is, if T continues to depend
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only on ¢ and not on 6, or if 6 is unobservable
in any event.

Suppose next that 6 is observable and,
using expression (9) in section 6.1, consider
how the optimal income tax schedule should
depend on 6. At any income y, a higher 6 is
associated with a correspondingly higher w,
for the reason just given. Hence, the value
of f(w) will in general differ, F(w) will be
higher (and thus 1 — F(w) will be lower),
and obviously the w in the denominator of
the first-order condition will be higher. Thus,
optimal income tax schedules will in general
depend on 6, and in somewhat subtle ways.
Suppose instead that € is unobservable. In
that case, which entails unobservable mul-
tidimensional heterogeneity, there will be a
continuum of {w,d} types at each level of
income, which complicates the analysis but,
for given assumptions on the joint distribu-
tion of w and 0, enables one to determine the
optimum."

The analysis would differ if one instead
adopted a  non-welfarist SWF  that
differentially treated different {w,0} types
that exerted the same labor effort and enjoyed
the same utility.'"] For example, Lockwood
and Weinzierl (2015) examine the use of
social welfare weights that depend explic-
itly on the individual’s w-type but not their
O-type, reflecting the assumption that w indi-
cates a morally relevant “ability,” whereas

159Some recent work on optirnal income taxation
addresses challenges in making multidimensional hetero-
geneity tractable (Rothschild and Scheuer 2014, Jacquet
and Lehmann 2023).

1601t may not always be immediately apparent when a
non-welfarist SWF is being employed. In this setting, the
core idea is that two exogenous parameters receive differ-
ent social weight even when they offset and hence gen-
erate the same utility, so an individual’s realized utility is
not sufficient information for determining that individual’s
contribution to social welfare. Formally, even if the social
welfare weights are used to weight individuals™ utilities,
when those weights depend on a trait of the state of the
world other than utilities, the result is a non-welfarist SWF.
Accordingly, as discussed in section 8.1, conflicts with the
Pareto principle will arise.

indicates a morally irrelevant “taste.” (That is,
society wishes to offset differences in income
attributable to different abilities but not to
different tastes.) They characterize cases
in which a greater variance in 6 favors less
redistribution, reflecting that higher incomes
only in part reflect ability, which should be
muted in its effect on after-tax income, while
they also in part reflect stronger preferences
for work, which are deemed not to consti-
tute a valid justification for redistribution. As
with all choices of SWFs, value judgments
are required, including that, here, accepting
a non-welfarist SWF implicitly entails reject-
ing the Pareto principle.'”

The foregoing analysis focuses on the sec-
ond argument of the utility function and,
moreover, assumes that the heterogeneity,
indexed by 0, takes a particular and conve-
nient functional form. In theory, such hetero-
geneity regarding variations in the disutility
of labor could take any form, and the signif-
icance of particular forms of heterogeneity
poses an empirical question that in most
instances is quite difficult to answer. The
concrete example of certain types of disabil-
ities—and variations in family composition,
considered below—may be among the more

161 As is already apparent from the text, one can as well
interpret the “distaste” for work as a “disability,” which
many would believe constitutes a valid basis for compensa-
tion. Regarding both parameters as normatively symmetric
could reflect a judgment that equal normative (distribu-
tive) weight should be accorded to individuals born with
different {w,f} combinations but having the same 6/w
and hence, in a first-best world, the same opportunity sets
(expressed in utility space, or in the trade-off of the mar-
ginal utility of consumption and the marginal disutility of
labor). Note further that the two-level view discussed in
section 8.1 provides a welfarist explanation for the allure
of this non-welfarist view: as a matter of ideal theory, there
may well be no difference (pure welfarism), but as a mat-
ter of social practice, it may be useful to inculcate norms
favoring work for a variety of reasons, which implies that
public expressions, exhortations, and even sometimes poli-
cies seen as instantiating that attitude may have instrumen-
tal value. A non-welfarist SWF that combines the two levels
of analysis and only adjusts welfare weights is unlikely to
yield even an approximate solution to this two-level opti-
mization problem.
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important and more readily measurable,
which requires undertaking and triangulat-
ing results from empirical investigations in a
number of disciplines.

To further explore the ways in which
utility functions may exhibit heterogene-
ity, suppose instead that individuals differ
in their utility from consumption.'* Under
some formulations, the results would be
similar (Kaplow 2008a). To see this, note
that, while w indicates how a unit of effort
(conventionally measured as hours but, in
light of the preceding discussion, might also
be measured in disutility) is converted into
(before-tax) income, some variable § might
indicate how a unit of consumption (after-tax
income) is converted into utility. An individ-
ual would be indifferent upon learning that
each given choice of labor effort yielded only
half as much consumption as before if each
unit of consumption now generated twice as
much utility.

For this case, consider a number of differ-
ent senses (functional forms) in which alter-
native preference specifications may imply
different realized utility from a given level
of consumption (Kaplow 2008b). Taking one
special case, suppose that the utility from
consumption was additively separable from
the disutility of labor and that 6 scaled the
overall utility of consumption. An individual
with a higher 6, therefore, would have a cor-
respondingly higher marginal utility of con-
sumption (at all levels of consumption) and
a higher total utility. Through the u, term in
the first-order condition, this would indicate
a higher welfare weight, whereas through
the W' term, this would favor a lower weight

162This possibility underlies a long-standing intu-
ition that heterogeneity favors less income redistribution
because it raises the possibility that marginal utility falls
less with consumption than meets the eye because indi-
viduals with higher marginal utilities of consumption for
that very reason choose to earn more. As will be seen, this
intuition is not supported by all plausible formulations of
the phenomenon.

to the extent of the curvature of the SWF
(having no effect with a utilitarian SWF).
By contrast, if 6§ were added to effective
consumption—that is, ¢ + 0 replaced ¢ in
the utility function—then a higher 6 would
imply a lower u, (with diminishing marginal
utility of consumption), indicating a lower
welfare weight, and the W’ effect would be
as before because, again, the level of utility is
higher. If instead, as suggested earlier, # mul-
tiplied ¢, there would be opposing effects on
uy: it @ > 1, u, would be higher because
each increment to ¢ is weighted more, but it
would be lower because of diminishing mar-
ginal utility (at any existing ¢, effective con-
sumption would be higher so the marginal
utility of effective consumption would be
lower). With the functional form Infc, these
effects would be precisely offsetting. Taking
these three variations together, we can see
that different forms of preference hetero-
geneity regarding individuals’ utility from
consumption can have qualitatively different
implications for optimal income taxation.'*
Finally, consider differences in utility
functions associated with different family
or household composition (Kaplow 1996a,
2008a). As outlined in section 6.1, we can
think of the optimal regime as involving a
separate income tax schedule, including
separate intercepts, for each configuration,
denoted again by 6. Much prior work on

163 The discussion in the text does not distinguish
cases depending on whether 6 is observable. It should be
clear that, if it is, the analysis of section 6.1 with separate
schedules would be appropriate, with cross-type differ-
ences in tax schedules following accordingly (but involving
subtleties, including that individuals earning a given y will
be different types w, with all the implications of that). If 6
is not observable, then those at a given income y will be of
different {w 9} types, with the relationship between them
depending on the functional form of the heterogeneity.

164This approach assumes that family configurations
are observable, but there are important limits due to the
optionality of marriage, the difficulty of observing which
dependents should be associated with which (poten-
tial) earners, and the deeper fact that there is a contin-
uum of relationships among individuals that may form a
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optimal income taxation of the family takes
the challenge to involve the joint treatment
of two adult (potential) earners who may
have different elasticities and hence opti-
mally be taxed differently on account of
fiscal externalities.'® By contrast, the focus
in this section is on how 6 also signals dif-
ferent utility functions, which directly imply
differences in the optimal income tax sched-
ule in the manner discussed in section 6.1.
To begin, the analysis here will take each
individual family member’s utility function
to be an independent and relevant object
(even if their utility functions exhibit inter-
dependence). That is, the SWF is taken to be
a function of each individual’s utility rather
than some composite utility function associ-
ated with the family as a whole. If the SWF
is linear (utilitarian) and one takes a family’s
utility function to be the sum of its members’
utility functions, there would be no differ-
ence, but when the SWF is strictly concave,
differences would arise (along with addi-
tional analytical complications due to the
endogeneity of each family member’s utility).
If each family member has the same utility
function, which may capture cases in which

household, which itself is neither unambiguous in princi-
ple nor always observable in fact. Many of these features
could be modeled as adding dimensions of heterogeneity
conditional on the categorization of households, with the
usual implication that, at a given level of income y, there
will be different underlying types.

165Much of this work considers the optimal interre-
lationship of the income tax schedules of the two adults
in the family, including the possibility that the applicable
schedule may be gender based (Kleven, Kreiner, and Saez
2009; Alesina, Ichino, and Karabarbounis 2011; Frankel
2014; Gayle and Shephard 2019). See also Blau and Kahn
(2007), who find that married women’s labor supply elas-
ticities fell substantially in the United States toward the
end of the twentieth century, their labor supply behavior
in many respects converging toward that of married men.
Each prior optimal tax investigation at least implicitly takes
a stance on the subjects discussed in the text that follows.
Relatedly, two earners in a family unit having different
elasticities may itself imply differences in their utility func-
tions, some of which may relate to the presence of (espe-
cially young) children, whose existence (utility functions) is
usually omitted in the analysis.

the family consists only of two adults, a num-
ber of issues may still arise. First, the mem-
bers may share disposable income—creating
some voluntary redistribution that is gener-
ally taken to be absent between unrelated
individuals—but they may not share their
income equally, depending on household
bargaining, preferences, social norms, and
other matters. To fix thinking, suppose that
two adults share disposable income in some
fixed proportion; perhaps the husband earns
more than the wife and only shares a portion
of the difference. If their total tax payments
are lowered by a dollar, that increase in dis-
posable income will, on one hand, go dispro-
portionately to the husband, who has a lower
marginal utility of consumption, but on the
other hand, go in part to the wife, who has
a higher marginal utility of consumption. If
utility is more (less) concave in consumption
than Inc, the total marginal utility of the dol-
lar will be higher (lower) than under equal
sharing, favoring greater (less) redistribution
toward such a family. In either case, a strictly
concave SWF would, ceteris paribus, place
greater weight on a family that shares income
unequally because of the relatively higher
weight on utility gains to the less-well-off
family member.

Second, suppose that there are identical
utility functions and equal sharing, but now
introduce economies of scale in household
production. Then the proper analysis fol-
lows that associated with one of the above
cases of heterogeneity in the utility of con-
sumption. On one hand, a dollar to the fam-
ily raises utility more because they convert
that dollar into more units of effective con-
sumption. On the other hand, because they
already will have obtained a higher level of
effective consumption, diminishing marginal
utility makes incremental units of effective
consumption less valuable. Here, the latter
effect dominates when the curvature of util-
ity is greater than that with Inc. If one super-
imposes a strictly concave SWF, economies



Kaplow: Optimal Income Taxation 727

of scale will on that account favor reduced
generosity because those benefiting from
scale economies will experience higher lev-
els of utility for a given level of disposable
income.'

Third, consider a special case of interest
with different utility functions, specifically,
a parent and a child, where the child needs
less consumption to obtain a given level of
utility.'*] Simple cases would be where the
child needs fewer calories, less expensive
clothing, or is readily entertained with less
expensive leisure activities. Here we have a
phenomenon similar to that with economies
of scale in household production. The child
is taken to be a more efficient generator of
utility than is an adult, which can make a
marginal dollar to the household (say, shared
in some fixed proportion between the parent
and child) more or less valuable depending
on the curvature of utility and of the SWF.

But even apart from these effects regard-
ing the translation of disposable income into
utility, the mere presence of additional fam-
ily members, whether an additional adult or
an additional child, implies a higher marginal
utility of consumption for each individual at
a given level of disposable family income,
favoring more generous treatment.'*] If

166 Another important case that bears some analytical
similarity is one that incorporates family members having
interdependent utilities, for example, with altruism. As
explored in Kaplow (1996a, 2008a), such preferences make
family members more efficient utility generators, raising
the marginal utility of a dollar of disposable income and
also raising utility levels.

167The analysis focuses on differences in the utility
from consumption associated with the presence of chil-
dren, but the disutility of an adult’s labor effort (utility of
leisure time) may differ as well. That would not only affect
the purely distributive considerations examined here but
also may influence the elasticity of labor effort (although
differences in the marginal utility of consumption do so as
well).

168In empirical efforts to apply the optimal tax frame-
work to families with children, it is important to take into
account that much social support for children is in-kind,
including components like free public education that are
not means-tested and, relatedly, often not part of most

utility functions of adults are taken to be
independent of the presence of children,
their utility levels will be lower, which also
favors more generous treatment to the extent
of the concavity in the SWF, but the premise
that children do not directly affect parents’
utility is dubious.'®"

In reflecting on these phenomena, note
that they do not depend qualitatively on the
aggregate disposable income of a family of a
given configuration. For example, if a fam-
ily with a child should optimally be treated
more generously than an otherwise identical
one (same adults) with no children, this will
be true throughout the income distribution.
Hence, the notion that transfer program
or income tax benefits for children need
to be phased out in some sense reflects a
misunderstanding of the problem. Income
tax and transfer schedules should optimally
be set separately for adults with no children,
for those with one child, and so forth, and
those schedules are linked by the common
shadow value of government revenue. In a
sense, those with no or fewer children may
be paying for those with some or more chil-
dren, just as, under separate schedules,
healthy individuals may pay for benefits
given to the disabled.

Furthermore, it is hardly obvious that,
in absolute dollars, optimal generosity falls
rather than rises with income. Compare two
families with the same high incomes, where
only one has children, and contemplate how

thinking about the optimal treatment of families as a func-
tion of the numbers and ages of their children.

169 Compare two sets of couples, each with the same
earning capacity, who wish to have a child. If only the first
succeeds, even though each parent’s individual consump-
tion is reduced due to some sharing with the child, by
revealed preference their utility level must nevertheless be
higher. That is, the utility functions of adults differ across
households in some fashion, but one that plausibly implies
higher, not lower, utility levels for those with (wanted) chil-
dren. An unappreciated implication of a strictly concave
SWF is that it may accordingly imply that fewer resources
should be available to families that succeed in having
children.



728 Journal of Economic Literature, Vol. LXII (June 2024)

much additional disposable income that fam-
ily would require to have the same marginal
utility of consumption per dollar as the other.
Even if (without redistribution) the differ-
ence in utility levels and in marginal utilities
of consumption is not that large in absolute
terms at high levels of income, it may nev-
ertheless take substantial redistribution of
dollars at such income levels to equalize
marginal utilities between the two families.
Of course, as throughout this discussion,
the analysis here abstracts from both labor
effort and the endogeneity of all aspects of
family composition.'™ As in chapter 6.1,
optimal schedules for each configuration
6 do not entail full compensation at each
level of earnings, but rather differences in
disposable income that reflect all of the rel-
evant components that influence the entirety
of both income tax schedules. The analysis
in this section focuses solely on the W'u,/A
term in the first-order condition (9) for each
schedule (and also with regard to the inter-
cepts), recognizing that both W’ (if the SWF
is strictly concave) and u, each depend on 6
in a number of plausibly significant ways.

170An interesting, largely unexplored aspect of the
endogeneity of family composition involves the life cycle
effects noted in section 2.4 that are central in light of the
fact that the static Mirrlees framework can only be inter-
preted as a reduced form that collapses a richer dynamic
problem. A given individual starts as a child (in a fam-
ily setting that may change during childhood in various
ways), continues often as a single adult for some period
of time, may then at some point become part of a couple,
followed (or not) by children, who in turn subsequently
leave the household (although altruistic ties may remain),
with retirement at some time thereafter. Addressing life
cycle behavior with respect to investments in human cap-
ital, labor supply, and savings—much less marriage, child
bearing, and divorce—involves myriad interactions. From
an optimal income tax perspective, many of these concern
how to think of W’u, when, in a sense, the pertinent utility
function is changing over time or, put another way, import-
ant arguments of the utility function other than consump-
tion and labor supply are changing over time.

9. Conclusion

Much has been learned in the half century
since Mirrlees’s (1971) pioneering effort.
But much remains to be done. Starting with
some of its most basic elements, the Mirrlees
(1971) static framework can only be inter-
preted as a collapsed dynamic model that, at
a minimum, views individuals (and families)
over a lifetime. Among other implications,
most simulations of optimal policies fail to
reflect central elements in their modeling
and their calibrations. Moreover, due to lim-
itations of empirical knowledge, they also are
unable to assess long-run effects of reforms,
which may yield prescriptions significantly
different from those offered.

Growing concern about inequality and
its determinants increases the impor-
tance of continuing the recently rein-
vigorated research agenda addressing
multidimensional abilities and endogenous
wages. Likewise, it is necessary to signifi-
cantly elaborate models of founders who
supply labor effort and capital (including
sweat equity) that, in light of moral hazard
and asymmetric information, are provided
in ways that are outside most prior analyses
of optimal income taxation. Because these
founders earn huge amounts of income, pos-
sess great wealth, and are disproportionately
represented at the top of the income distri-
bution, it is all the more important to pursue
this line of research.

The relevance of production externalities
from labor effort is increasingly understood,
although it is not yet clear how important
are its implications for optimal income tax
schedules rather than to the design of more
targeted policies. By contrast, many diver-
gent potential implications of externalities
on other individuals’ utilities have not been
examined. Existing results reflect particular
choices of both channels of influence and
functional form, and empirical evidence to
guide future work is limited, often in ways



Kaplow: Optimal Income Taxation 729

that may be difficult to overcome. Market
power and rents have only recently been
related to the optimal income taxation prob-
lem. Preliminary results suggest that there
may be large mechanical implications but
less significant conceptual differences in
how optimal income tax analysis should be
conducted.

Behavioral economics has only begun to
penetrate the field of optimal income tax-
ation. The most long-standing line of work
examines individuals’ systematic misunder-
standings of the income tax schedule, a sub-
ject where there is significant room for novel
empirical exploration using existing data
from prior natural experiments. Additional
research addresses myopic labor supply and
the intersection of behavioral analyses of
savings and savings policies with effects on
labor supply and hence on optimal income
tax analysis. These subjects also seem sus-
ceptible to significant empirical study using
available data to address new questions,
the answers to which can in turn illuminate
what combinations of assumptions are most
important to explore further.

Optimal income transfers are a socially
consequential subject that has received
much less attention than has optimal tax-
ation at the very top of the income distri-
bution. Because many transfer programs,
including those like the EITC that are nom-
inally part of the income tax schedule, are
categorical (for example, being primarily
available to families with young children),
it is necessary to extend analysis and reca-
librate simulations to reflect this reality
and to connect to the proper theoretical
framework that involves multiple income
tax schedules linked by a common shadow
value of public funds. Efforts to analyze
work inducements and extensive-margin
responses of low-skilled workers need
stronger microfoundations to craft models
that better match administrative limitations
and empirical evidence.

In parallel with the rise of optimal income
tax analysis, there has developed a body of
second-best work in public economics that
takes into account interactions between
other policy instruments and the income tax,
particularly through effects on labor effort.
Most work to date treats the analysis of each
type of instrument—corrective taxes, public
goods provision, estate and gift taxation—as
its own subject. Yet all are amenable to a sin-
gle, comprehensive treatment with regard
to effects on distribution and labor supply.
Moreover, the suggested approach exhibits
significant modularity (even without conven-
tional separability assumptions), enabling
largely independent analysis of redistributive
income taxation using the Mirrlees frame-
work and assessment of the other instru-
ments, each aimed at their distinctive policy
targets.

Normative aspects of optimal income tax
analysis are predicated on the choice of social
welfare function and features of individu-
als’ utility functions. A welfarist approach
is elaborated for the former, motivated by
work showing that non-welfarist principles
imply conflicts with the Pareto principle.
The increasing use of social welfare weights
is examined, with emphasis on their endog-
eneity and other features that can generate
misunderstandings. The analysis of individ-
uals’ utility functions emphasizes different
types of heterogeneity that can generate
varying and even opposite implications. Of
particular interest, distributive issues con-
cerning taxation of the family—involving the
treatment of couples and of households with
children—are explored. Most existing under-
standings of the implications of heterogene-
ity, whether regarding family composition
or otherwise, actually involve analysis of the
effects of particular types of heterogeneity
that are modeled using particular functional
forms. Both empirical and normative guid-
ance are therefore critical, although in this
realm they often are not easy to come by.
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This article emphasizes important theo-
retical channels for future research, reflect-
ing the focus of this investigation as well as
that of my book (Kaplow 2008a). But many
empirical avenues are exposed as well,
demonstrating the well-appreciated sym-
biotic relationship between theoretical and
empirical inquiries. With much effort and
some good luck, the next half century of
research on optimal income taxation will be
even more fruitful than the last.
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