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Abstract
The literature on optimal income taxation is vast, and it has grown rapidly in recent years.
Our purpose here is to provide a broad overview of the literature and its implications for basic in
come. We show that the optimal income tax literature prescribes a basic income guarantee as an
implicit component of the optimal tax structure. However, little attention is paid to practical tax
design and institutional considerations. We briefly discuss such practical matters, including admin
istrative body and structure, benefit reduction rates, federalism, financing, and work incentives.
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Introduction
The optimal income tax literature studies optimal redistribution from a normative perspec
tive. The objective of the government is to maximize a social welfare function that satisfies speci
fied ethical properties. It can be contrasted with positive approaches to income redistribution that
seek to explain how the political process determines government taxtransfer policy. Given the
redistribution objectives built into the optimal income tax approach, it is not surprising that a ba
sic income guarantee will characterize the solution. The form of the basic income depends on the
particular assumptions made about the social welfare function and about the functioning of the
economy.
The literature on optimal income taxation is vast, and it has grown rapidly in recent years.
Our purpose here is to provide a broad overview of the literature and its implications for basic in
come. We first discuss the two standard models, which differ in their treatment of labour supply.
In the intensivemargin model originating in Mirrlees (1971), individuals adjust the intensity of
their labour supply in response to aftertax wages and incomes. In the extensivemargin model of
Diamond (1980), individuals make discrete labour supply decisions such as labour market partici
pation and job choice. These models share some common features, including a given distribution
of workers by skill or productivity levels, a perfectly elastic demand for labour, and common social
welfare functions. They also emphasize information as a basic constraint on government achieving
its redistributive objectives.
We outline the taxtransfer structures obtained from these two approaches and stress their
policyrelevant features, including those obtained from simulations. We summarize evidence in
support of the social welfare functions adopted and about the behavioural responses to redistribu
tive taxation. We discuss some consequences of relaxing important features of the models by al
lowing for heterogeneous preferences for leisure and for interdependent utility functions that take
into consideration altruism, envy, and so on. We also discuss the consequences of recent findings
in behavioural economics for taxtransfer policy. We discuss the effect of labour market consider
ations for optimal redistribution policy. This includes making wages endogenous and allowing for
involuntary unemployment. These have implications for basic income, including the relative size
of transfers given to the temporary and permanent unemployed, as well as those who choose not to
work or are unable to work. The literature on this is still in its infancy, so our discussion is mainly
suggestive. We finish with some practical lessons learned about the design and implementation of
a basic income guarantee for Canada.
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Architecture of Basic Income
Basic income generally refers to a system of income transfers that ensures that all individu
als attain some level of income, and it can take different forms. We classify basic income systems
according to three different types, which we can relate to the standard literature on optimal income
taxation. The latter focuses on both the size of income transfers and their optimal financing by
income taxation. In what follows, we consider only income taxes, although governments use other
taxes for revenueraising, such as sales and excise taxes, business taxes, and property taxes. We also
focus on individuals as the taxpaying unit, setting aside issues that arise with family or household
taxation.
Basic Income Classification
Universal Basic Income
A universal basic income is the least restrictive form of basic income and has been promi
nently proposed by Van Parijs (1995) and Standing (2017).1 A universal basic income is provided
in the same amount to all individuals regardless of their circumstances or behaviour. Financing can
come from various sources, including general tax revenues or a dedicated source of revenues like
a natural resource tax. Proponents of universal basic income often emphasize the benefit of a non
discriminatory income transfer and focus less on its finance. The financial cost can be substantial:
a universal transfer to all individuals of, say, $20,000 per year naturally costs $20,000 per capita to
finance, although the financing would necessarily not be equal per capita. We discuss below how
a universal basic income can be interpreted as a component of the income tax structure, including
the optimal income tax system.
Targeted Basic Income
A targeted basic income means that different target groups receive transfers that differ in
size. Targeting may be by age (child, workingage adult, senior), family composition (singleperson
versus multiperson families), or health status (able versus disabled). Targeting—or tagging—relies
on identifiable characteristics to determine the allocation of transfers. Targeted transfers require a
1 The

idea of a universal basic income has a long history. Wellknown proponents include, alphabetically, Atkinson

(2015), Cole (1935), de Caritat (1795/1988), Fourier (1836/1967), Friedman (1962), Galbraith (1986), George (1871),
King (1967), Meade (1936), Mill (1849/1987), More (1516/1963), Paine (1796), Reich (2016), Russell (1918), Simon
(2000), Tinbergen (1975), Tobin (1966), and von Hayek (1979).
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choice of the relevant target groups as well as a judgment about the relative size of the transfer to
different groups. Within a given target group, all persons receive the same transfer, regardless of
their behaviour or their circumstances. As with a universal basic income, financial costs can be
substantial.
Conditional Basic Income
A conditional basic income bases the size of the transfer on need, deservedness, or some
action of the recipient. An individual’s income is commonly taken to be a measure of need, and this
has the merit of being consistent with the income tax system (Segal, 2016; Boadway et al., 2018a,
2018b). Other indicators of need could be contemplated, such as asset wealth or consumption,
though these may be more difficult to administer and could lead to more intrusion into individual
privacy given the informational requirements. Atkinson (2015) and Osberg (2018) have proposed
that basic income transfers be contingent on some form of civic participation, in part to make it
more politically and socially acceptable. Civic participation can include participating (or seeking
to participate) in the labour market, but could also include operating a business, training, education,
volunteer work, and caregiving. One would need some means of determining if the criterion of civic
participation is satisfied, and this too could be intrusive.
Making basic income conditional on income or participation leads to concerns about incen
tive effects, particularly work incentives. Work incentive effects are central to the optimal income
tax literature and will be relevant for our discussion below. They depend on both income and price
effects. A universal basic income has no price effects, as it does not affect the relative return to
working, but it still affects work incentives through income effects. A conditional basic income
will have both price and income effects, and the price effect on the relative return to working will
be greater the more basic income transfers decline with income.
Guaranteed Basic Income
A guaranteed basic income refers to the idea that no person—perhaps, of a given type—
will be left without at least some minimum level of income. A guaranteed basic income could take
any of the above forms: universal with the same guaranteed minimum income for all individuals,
or a targeted or conditional guaranteed income. Its emphasis is on ensuring that those with the least
income attain some guaranteed minimum. As we argue below, there is a fundamental similarity
between universal guaranteed basic income and incomecontingent guaranteed basic income once
5

one takes the financing into account.
Basic Income in Optimal Income Taxation
The standard approach to optimal income taxation studies how the taxtransfer system
should be designed to achieve some social objective given constraints the government faces, in
cluding restrictions on its policy instruments, imperfect information, and revenue requirements.
Before discussing the optimal income taxation approach (see “Two Approaches to Optimal Income
Taxation”), we briefly outline three versions of income taxes and transfers studied in the optimal
income literature. All three versions yield a guaranteed basic income conditional on labour earn
ings. The first is the linear progressive income tax, or flat tax, where the government is restricted
to combining a single income tax rate with a credit or exemption level. This can be generalized in
a straightforward way to a piecewise linear progressive income tax, where, rather than imposing
a uniform tax rate, the government can choose multiple tax brackets, each with its own associated
tax rate. The third approach yields a nonlinear income tax defined over all income levels. Each
version contains a guaranteed income level that applies to the lowestincome individuals.
Linear Progressive Income Tax
Suppose the government is restricted to choosing a twoparameter income tax function,
T (y) = ty − b, where y is taxable income, t is a constant marginal tax rate, and b is a credit available
to all taxpayers. (We ignore complications arising from family size, disability, and other factors that
might lead to some targeting.) Individuals differ in their wage rates, and income is the product of the
wage rate and amount of labour supplied, y = wℓ. Those with higher wage rates earn higher levels
of income for a given amount of labour supplied. The optimal linear progressive income tax is the
combination of t and b that maximizes social welfare, given individual behaviour and government
budget balance. Assuming that social welfare maximization entails redistributing from higher to
lowerincome persons, the credit b will be positive, and the marginal tax rate t will be between zero
and unity. The exact sizes of t and b will depend on the distribution of wage rates; the behavioural
responses of individuals to taxation, which depends on individual preferences; and the inequality
aversion of the social welfare function.
Under a linear progressive income tax, all individuals face a budget constraint:
c = y − T (y) = (1 − t)y + b
6

(1)

where c is disposable income, or consumption. Figure 1 depicts this budget constraint, which is
labelled NIT to reflect the fact that a linear progressive income tax is equivalent to a negative
income tax originally proposed by Friedman (1962). Tax liability at income level y, or T (y), is the
vertical distance between the notax budget line (the 45◦ line) and the aftertax budget line and is
equal to zero at income y0 . Loww individuals choose low income levels and have negative tax
liabilities, while highw individuals pay positive taxes. The tax system is progressive by design:
the average tax rate, which is total tax liability divided by earned income, T (y)/y, is negative for
lowincome earners and increasing in income.
Three observations should be made about the linear progressive tax in Figure 1. First, for
the budget constraint NIT to apply, negative tax liabilities must be refunded to lowincome persons.
In the absence of refundability, the tax schedule would follow the 45◦ line for those with incomes
below the cutoff level y0 , and there would be no transfers in the income tax system. The average
tax rate is then increasing only above the income cutoff and is zero below.
Second, the tax credit b is equivalent to a basic income guarantee. No one obtains an after
tax income of less than b. Those with zero income obtain a basic income transfer of b. The level
of the basic income guarantee b that is compatible with government budget balance depends on the
tax rate t.
Third, the assumption of a uniform tax rate restricts the size of the basic income guarantee
b. To show this, the dashed line in Figure 1 depicts a budget constraint if the government imposes
a higher tax rate for those below the cutoff level and a lower one for those above, such that overall
budget balance is satisfied. The higher tax rate on incomes below the cutoff level induces these
lowerincome earners to reduce their labour supply and income. Suppose this reduction is not
large enough to reduce the amount of the transfer paid to them. Less tax revenue then needs to be
raised from income earners above the cutoff level, so the tax rate above the cutoff can be reduced.
This allows both the basic income guarantee to increase to b+ and the tax rate on higherincome
individuals to fall while maintaining budget balance. Of course, if the labour supply of lowincome
persons is highly responsive, an increase in their marginal tax rate could increase the transfers they
receive, so this analysis would not follow. The possibility that a higher basic income might be
financed with lower tax revenues by increasing the marginal tax rate at the bottom is important in
what follows.
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Piecewise Linear Income Tax
A more general version of the dashed budget constraint in Figure 1 is the piecewise linear
income tax, which allows for an arbitrary number of tax brackets and associated tax rates. Figure
2 depicts one simple extension of Figure 1 with four tax brackets. The first tax bracket applies
for those below the breakeven income level y0 and has a relatively high marginal tax rate. The
three tax brackets for persons above the breakeven level are defined by the income ranges y0 to y1 ,
y1 to y2 , and greater than y2 . In this example, tax rates are increasing as one moves to higher tax
brackets above the breakeven level. The guaranteed basic income is again labelled b and applies
to those with zero income. All individuals who choose to work have at least that level of aftertax
income. As in the linear progressive income tax case, this assumes that negative tax liabilities are
fully refunded. The marginal tax rate on incomes less than or equal to y0 in the first tax bracket
is relatively high. This facilitates a high basic income guarantee b, assuming lowincome persons
do not reduce their earnings enough to warrant a higher transfer. This marginal tax rate below
the breakeven income level is often known as the clawback rate or the benefitreduction rate.
Aftertax income is reduced at this rate for each dollar of income earned.
While a higher marginal income tax rate applying at low incomes might allow a higher basic
income guarantee, it also increases the disincentive to work. One way to encourage labour force
participation is to reduce the marginal tax rate at very low income levels. The dashed line in Figure
2, which retains the piecewise linear form, depicts this. The marginal tax rate is zero for an initial
amount of income and then becomes positive. Individuals retain the full basic income b for some
initial amount of income that they earn, and then the income transfer begins to be clawed back.
Financing this zero tax bracket requires raising tax rates at higher income levels. The marginal
tax rate for those at low income levels could even be negative, as in the Canada Workers Benefit
(CWB) and the Earned Income Tax Credit (EITC) in the United States.
The overall tax structure depicted in Figure 2 has a similar form to that found in Canada
and other countries. There is a critical difference, however. Apart from refundable tax credits,
transfers made to persons at low income levels are delivered largely by social assistance rather than
through the tax system. These transfers typically have relatively high effective marginal tax rates
and are administered by social workers as gatekeepers rather than by the tax administration based on
selfreporting of taxpayers. Commonly advocated conditional basic income systems would deliver
transfers through the income tax system using a selfreporting mechanism (Stevens & Simpson,
2017; Boadway et al., 2018b; Koebel & Pohler, 2019), which corresponds with the approach of
8

the optimal income tax literature. Overall, the limited literature on the optimal piecewise linear
tax system offers few general properties of the ideal tax structure (Strawczynski, 1988; Sheshinski,
1989; Slemrod et al., 1994; Apps et al., 2011; Bastani et al., 2019). Much of the optimal taxation
literature focuses on either uniform linear or nonlinear income tax systems.
Optimal Nonlinear Income Tax
In Mirrlees’ (1971) seminal paper on optimal income taxation (summarized in Atkinson and
Stiglitz, 1980; Tuomala, 1990, 2016; and Myles, 1995), the government implements a nonlinear
income tax function T (y), where T ′ (y) is the marginal income tax rate at income level y. Figure
3 depicts a typical budget constraint under such a tax where the slope of the budget constraint at
income level y is 1 − T ′ (y). In this figure, the structure of marginal tax rates is inverse Ushaped.
The marginal tax rate is positive, relatively high and declining at low income levels, and then
increasing at higher income levels. Once again, the tax schedule yields negative total tax liabilities
at low income levels, and a basic income guarantee of b applies to individuals who choose to be
voluntarily unemployed.
In the Mirrlees model, labour supply varies along the intensive margin, so individuals can
vary their labour supply continuously from ℓ = 0. We refer to this as the intensivemargin labour
supply approach. Diamond (1980) and Saez (2002) assume, on the contrary, that labour supply
involves a discrete decision. In the extreme, individuals decide only whether to participate in the
labour force, and if they do, they obtain a job suited to their skills, work a fixed amount of time, and
earn a jobspecific income. In this case, referred to as the extensivemargin labour supply approach,
Saez shows that the optimal nonlinear income tax policy typically involves a negative participation
tax at the bottom of the income distribution, as shown in Figure 4. Marginal tax rates are initially
very low, possibly negative, to encourage participation, and then follow a more standard pattern.
For those not working, the basic income guarantee b applies, and everyone working obtains a net
income greater than b.
Equivalence of Universal Basic Income and IncomeContingent Basic Income
It is a common misperception that since a universal basic income is more costly than an
incomeconditioned basic income, it is financially very challenging. However, this fails to take
account of the methods of financing each. It is straightforward to show that once tax financing
is taken into account, a universal basic income can be replicated by an incomecontingent basic
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income, with one proviso related to the timing of the payments.2 To see this, consider the linear
progressive income tax of Figure 1. The tax liability of an individual with income y is T (y) = ty−b.
Suppose a universal basic income of b is paid to all individuals and is financed by a proportional
income tax. The net benefit to a person with income of y will be b − ty, which is precisely the net
tax liability under a negative income tax.
Alternatively, the same outcome can be achieved by implementing a conditional basic in
come using a refundable tax credit mechanism combined with a proportional income tax. The
refundable tax credit consists of a basic amount b subject to a taxback rate of t, which disappears
at y0 where b − ty0 = 0. Beyond income level y0 , the standard negative income tax applies. This
refundable tax credit mechanism can also implement the dashed budget constraint of Figure 1. In
this case, the taxback rate applying to the refundable tax credit is larger than that applying to tax
payers with positive income taxes owing. These equivalences between a universal basic income
and a negative income tax with refundability also apply with the piecewise linear income tax of
Figure 2 and the nonlinear income tax of Figure 3.
Although the net effects of income tax–financed universal and incomeconditioned basic
income are the same, the timing of their payments differ. Universal basic income b is paid up
front and is financed by subsequent income tax levies, ty. In the case of an incomecontingent
basic income, only net benefits b − ty are paid to each individual after tax liabilities have been
calculated. Thus, under a universal basic income, the government must finance the transfer up
front and be reimbursed when taxes are paid. Since the same outcome is ultimately achieved, this
upfront financing can be avoided by adopting the incomecontingent version. This is also consistent
with what would be prescribed by the optimal income tax literature, and in what follows, we assume
that basic income takes the incomecontingent type.
Two Approaches to Optimal Income Taxation
In this section, we review the two classic approaches to optimal income taxation associated
with Mirrlees (1971) and Diamond (1980), respectively. In both approaches, individuals differ in
an innate characteristic called productivity that determines the income they are able to earn. In the
Mirrlees approach, individuals have the same preferences for goods and labour or leisure and can
2 This

equivalence has been noted previously by Kesselman and Garfinkel (1978), who compare the efficiency

properties of a basic income credit tax system (where a single payment is made to all individuals and taxed back at the
same rate) and a negative income tax system.
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vary the intensity with which they supply labour. The government cannot observe productivity or
wage rates, which individuals cannot influence, but can observe incomes, which they can choose.
With perfect information, the government could condition individual lumpsum transfers and taxes
on productivity and achieve any feasible distribution of income without any efficiency losses. In
contrast, if the government can observe only incomes, individuals can choose their incomes to par
tially frustrate the government’s desire for income redistribution. Formally, the government faces
an incentive constraint that precludes it from redistributing income so much that higherproductivity
individuals prefer to choose incomes corresponding with those of lesser productivity.
Diamond instead assumes that hours of work are fixed. Individuals differ in the income they
will earn if they work and decide only whether to participate in the labour force. Individuals differ
in their preferences for nonparticipation, and the government cannot observe those preferences. If
the government imposes a higher tax on individuals of a given income, some of them will choose
not to participate, and that constitutes the efficiency consequences of income taxation. In both the
Mirrlees intensivemargin approach and the Diamond extensivemargin approach, individuals face
perfectly elastic demands for their labour, so wage rates are fixed, and all increases in labour supply
find employment.
The government chooses a tax structure to maximize a social welfare function that captures
society’s equity values, and it may be constrained in its choice of a tax function. In both approaches,
optimal taxes are a tradeoff of efficiency versus equity concerns and take into consideration the dis
tribution of skills, individual preferences, and the form of the social welfare function. We consider
the intensive and extensivemargin approaches in turn. In each case, we emphasize the treatment
of individuals at the bottom of the skill distribution, since these are the ones for whom the basic
income guarantee is relevant.
IntensiveMargin Labour Supply Approach
The intensivemargin approach adopts the model used by Mirrlees (1971). The economy is
populated by individuals who differ in their given productivities, which are reflected in their wage
rate w. Wages are distributed by a distribution function F(w) on [w, w] with w ≥ 0 and density f (w).
The population is normalized to unity, so F(w) = 1. Individuals of type w choose labour supply
ℓ(w) and earn income of y(w) = wℓ(w), also referred to as their effective labour supply. They pay

taxes according to the income tax function T (y), leaving c(w) = y(w) − T y(w) as consumption.
All individuals have the same utility function u(c, ℓ), which is increasing in c, decreasing in ℓ, and
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strictly concave.
The production side of the economy is particularly simple. Output is linear in effective
labour supplied, so total output is Y =

R

w wℓ(w) f (w)dw.

This implies that the demand for labour

is perfectly elastic: if a typew individual increases labour supply, the additional labour supplied
will be employed at the wage w. This in turn implies that all responses to taxation come from the
labour supply side of the economy. We return to alternative labour demand environments later.
The government chooses its tax function to maximize an additive social welfare function
based on a vector of individual utilities u(·):
 Z
W u(·) =

w

Z

W u(c(w), ℓ(w)) f (w)dw =

w

w

w


 
y(w) 
W u c(w),
f (w)dw
w

(2)


where W u(c(w), ℓ(w)) is a social utility function that is increasing in utility and concave, and
W (u) is symmetric in individual utilities. The assumption of concavity implies that the government

has nonnegative aversion to utility inequality. If social utility W u(·) is strictly concave, marginal

social utility W ′ u(·) will be decreasing in individual utility. A redistribution of income from
high to lowutility persons increases social welfare. The degree of concavity of the social welfare
function represents the weight put on equity by the government—that is, the aversion to utility
inequality. In the utilitarian case, the social utility function is linear, and social welfare is linear in
individuals’ utilities. Since individual utilities are strictly concave in income, the government will
still want to redistribute income from high to lowincome persons. The extreme case of inequality
aversion is the maximin case, where the government only cares about the lowestutility person. The
government also faces a budget constraint of the form:
Z w


T y(w) f (w)dw = R

(3)

w

where R ⩾ 0 is the revenue required to finance given government expenditures.
We distinguish between two alternative forms of the government income tax function T (y).
First, we assume that T (y) is linear progressive so consists of a constant marginal tax rate and a fixed
tax credit for which all taxpayers are eligible, as in Figure 1. Second, we assume the optimal income
tax function is nonlinear. In both cases, we assume that the government can observe individuals’
incomes, but not their labour supplies or their wage rates. This assumption is motivated by the fact
that in actual tax systems, individuals report their incomes to the tax authority. We assume that they
do so truthfully. This is a strong assumption and requires that the tax administration can enforce
truthful reporting by its system of audits and penalties.
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Optimal Linear Income Taxation
Following Sheshinski (1972), suppose the government is restricted to a linear progressive
income tax of the form T (y) = ty − b. To facilitate the government’s problem, individual utility
is written in the indirect form as a function of the tax parameters (t, b), where the indirect utility
function is defined by
v(t, b; w) ≡ max u(c, ℓ) s.t. c = (1 − t)wℓ + b.
{c,ℓ}

(4)

The indirect utility function is useful for analyzing tax policy because it takes into account indi
vidual behavioural responses to tax changes. The value of the Lagrange multiplier on the budget
constraint in problem (4) is called the marginal utility of income, and given the linear progressive
tax system is equivalent to ∂ v(t, b; w)/∂ b. The individual’s marginal utility of income reflects the
increase in the maximized level of utility with an additional dollar in aftertax income or, equiva
lently, a marginal increase in b. Indirect utility is increasing in wages, and the marginal utility of
income is nonincreasing in wages. Higherwage individuals value an additional dollar in aftertax
income less than lowerwage individuals.
The government chooses its tax parameters to maximize social welfare subject to its budget
constraint:
Z w

max
{t,b}


W v(t, b; w) f (w)dw

Z w

where we have used

twℓ(t, b; w) f (w)dw = b + R

s.t.

w

(5)

w

Rw
w

b f (w)dw = b since population size is normalized to unity. The solution

to this problem will yield optimal values of b and t, and therefore the optimal negative income tax
scheme corresponding to Figure 1.
To facilitate the interpretation of the solution to this problem, it is useful to introduce two
definitions. One is the marginal social utility of income for a typew individual, which is the change
in social welfare from an increase in the aftertax income or consumption of a typew person:

∂ W v(t, b; w) ∂ v(t, b; w)
β (w) ≡
·
.
(6)
∂ v(t, b; w)
∂b
The marginal social utility of income is the product of two terms. The first is the change in social
welfare from an increase in typew’s utility. The second is typew’s marginal utility of income,
as defined above. Since the social utility function is concave and individual utilities are strictly
concave, β (w) is decreasing in w: an increment of aftertax income or consumption is more socially
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valuable for lowerwage persons. The marginal social utility of income is defined for a given tax
rate.
Next, the net social marginal value of income extends β (w) by taking account of the fact
that giving an increment of aftertax income to an individual has indirect effects on government
revenue by changing the amount of income the individual will earn. It is evaluated in terms of
government revenue and is defined as:

α (w) ≡

β (w)
∂ y(t, b; w)
+t
λ
∂b

(7)

where λ is the shadow value of government revenue, or the value of the Lagrange multiplier on
the government revenue constraint in the government’s optimal tax problem, (5). The second term
in (7) represents an indirect revenue effect arising from the behavioural response of the individual
to an increase in nonlabour income. Assuming leisure is normal, this second term is negative and
larger for higherw persons. Then, α (w) will also be decreasing in w.
Armed with these definitions, the firstorder conditions to the government’s problem for t
and b reduce to the following:
t
=−
1−t

Rw
w


α (w) − 1 wℓ f (w)dw
Rw
w

wℓεℓ f (w)dw

Cov[α , y]
equity
= −R w
=
efficiency
w yεℓ f (w)dw

E[α ] = 1

(8)

(9)

where εℓ is the compensated elasticity of labour supply with respect to the aftertax wage rate, and
y = wℓ. The optimal tax rate in (8) is the ratio of an equity and an efficiency effect. The tax rate
is inversely related to an aggregate of compensated elasticities of labour supply weighted by total
incomes at each wage level. This is the distortionary or efficiency effect of the income tax. The
tax rate is increasing in the covariance of the net social marginal value of income with income.
The more rapidly α (w) declines with w (i.e., the more concave are the social utility and individual
utility functions), and the more disbursed is income, the higher the tax rate. Eq. (8) captures in a
standard way the equityefficiency tradeoff in choosing the tax rate and will be a useful basis for
comparison with later results.
The optimal lumpsum transfer b, or basic income guarantee, satisfies (9). The lefthand
side represents the average net social marginal benefit of an incremental increase in the basic in
come, and the righthand side represents the marginal cost of this increase (since the population is
normalized to one). The optimal basic income guarantee ensures these two expressions are equal.
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As (8) and (9) indicate, the optimal values of t and b depend on the underlying wage distribution, the
compensated elasticity of labour supply, the revenue requirement, and the social welfare function.
Under the special case of no income effects and identical constant elasticity of labour supply,
Tanninen et al. (2019) show analytically that when the wage distribution is unbounded and follows
a Pareto distribution, and the social welfare function is of the constant aversiontoutilityinequality
form, the optimal t and b are increasing in the degree of aversion to utility inequality. They also
show that the optimal basic income b is decreasing in the government revenue requirement. The
more revenue is required, the larger is λ and the higher is the tax rate t, but less of the tax revenue
is available for the lumpsum transfer b.
Two other special cases are relevant for the choice of a basic income. One is where the
social welfare function takes the maximin form. In the second, there are multiple commodities,
each with its own commodity tax rate. We consider them in turn.
With a maximin social welfare function, the government maximizes the welfare of the
lowestutility person, who is the one with the lowest wage rate w, so β (w) = 0 for all w > w. This
case also yields the largest feasible basic income guarantee b when the government is restricted
to a linear progressive income tax. Suppose for simplicity that w = 0, so the lowestwage person
earns no income. Then, the welfare of the least welloff person is maximized when the government
chooses t to maximize b from the government budget constraint in (5). This yields the taxrevenue
maximizing tax rate given by (8), with α (w) = t ∂ y(t, b; w)/∂ b for all w > w. Without income ef
fects and if all individuals have the same constant compensated elasticity of labour supply ε , the
maximin optimal tax rate is t/(1 −t) = 1/ε , which is less than one. The government is constrained
in its ability to raise tax revenue only by the behavioural responses of individuals. Provided the
lowestwage individuals are not working, the government does not need to be concerned about how
the tax rate affects these individuals, since they are not paying any income taxes.
If w > 0 so y(w) > 0, then a government with a maximin objective must take into account
how the tax rate impacts the lowestwage individuals. The optimal tax rate with no income effects
and constant elasticity in this case will be
1 − y(w)
t
E(y)
=
1−t
ε
where the term in the numerator reflects the equity concerns for the lowestwage individuals and
will necessarily be less than one, so the optimal tax rate will be lower than the tax revenue–
maximizing rate. The higher the income of the lowestwage individuals relative to the average
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income, the lower the optimal tax rate.
Turn now to the second case, where we allow for multiple commodities, each with its own
commodity tax rate. Suppose there are n commodities, x = (x1 , · · · , xi , · · · , xn ), and write utility as
u(x, ℓ). The government can now impose a linear progressive income tax with parameters t and
b and proportional commodity taxes τi . If commodity quantities are measured such that producer
prices equal unity, the individual’s budget constraint can be written as:
n

∑ (1 + τi)xi = (1 − t)y + b.

(10)

i=1

Deaton (1979) showed that if the government is restricted to a linear progressive income tax, com
modity taxes should not be differentiated if individual preferences are (a) weakly separable in com
modities and leisure and (b) quasihomothetic in commodities (i.e., homothetic to any point). That
is, Engel curves for all goods are linear and of the same slope for all individuals. If the government
imposes commodity taxes, they should be uniform, so they add little to what is achieved when
the government relies solely on an income tax. Hellwig (2009, 2010) generalized this result. He
showed that if the Deaton conditions apply, starting from a differentiated commodity tax system
and an arbitrary linear progressive income tax, a Paretoimproving tax reform can be designed
that makes commodity taxes uniform and adjusts the parameters t and b of the income tax system
appropriately.
Note that even though uniform commodity taxation and proportional income taxation are
equivalent in this case, the decision to impose commodity taxes has implications for the basic
income guarantee b. To see this, consider the budget constraint (10) when commodity taxes are
uniform, so τi = τ for all i:

n

∑ (1 + τ )xi = (1 − t)y + b.

i=1

If the government eliminates commodity taxes and adjusts the income tax system so the budget
constraint still applies, the latter may be written as:
n

1−t

b

∑ xi = 1 + τ y + 1 + τ = (1 − t ′)y + b′

i=1

where t ′ = (t + τ )/(1 + τ ) and b′ = b/(1 + τ ). That is, when commodity taxes are used, the basic
income level b must be adjusted upward to maintain the same purchasing power. This will apply
to more general tax systems as well.
When the Deaton conditions do not apply, it is desirable to differentiate commodity taxes.
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Even in this case, the level of commodity taxes can be chosen arbitrarily. If this level is positive,
the lumpsum transfer b has to adjust upward.
Optimal Nonlinear Income Taxation: The Standard Analysis
Suppose now the government is able to use a nonlinear income tax T (y), so a typew indi

vidual’s budget constraint is c(w) = y(w) − T y(w) . In the standard optimal income tax analysis
beginning with Mirrlees (1971), the government directly chooses y(w) (= wℓ(w)) and c(w), and

the structure of T y(w) is inferred from the firstorder conditions to the government’s problem.
The problem is highly technical, so we focus mainly on stating the problem and discussing the
results. In choosing y(w) and c(w), the government’s choices must satisfy the individuals’ util
ity maximization behaviour, and the latter is represented by a set of incentivecompatibility, or
implementability, conditions reflecting the individuals’ firstorder conditions. Thus, the govern
ment chooses y(w) and c(w) to maximize (2), subject to incentivecompatibility conditions for each

R
individual type and the budget constraint w y(w) − c(w) f (w)dw = R. Suppose, to simplify mat
ters, that individual utility functions are additively separable in consumption c and labour ℓ = y/w:
u(c, y/w) = µ (c) − h(y/w). The expression for the optimal marginal income tax rate for a typew
individual obtained from the firstorder conditions of the government’s problem is:



Z w
′ (w̃) µ ′ c(w̃) 

T ′ y(w)
W
1
1 + ℓh′′ /h′
 = µ ′ c(w)
 1−
dF(
w̃)
λ
w f (w)
1 − T ′ y(w)
w µ ′ c(w̃)

(11)

where λ is the Lagrange multiplier on the government’s budget constraint and W ′ (w) ≡

∂ W (v(w))/∂ v(w), and v(w) is the maximized level of individual utility.
The term

W ′ (w̃)µ ′ c(w̃) /λ is the marginal social welfare weight for a typew̃ person, analogous to β (w) in
the linear case, and reflects the increase in social welfare from increasing c(w̃) by an incremental
amount. It will also be decreasing in the wage rate, given our assumptions on social welfare and
individual preferences.
The intuition for the marginal tax rate in (11) can be seen by assuming that the utility func

tion is quasilinear in consumption, so u(c, y/w) = c − h(y/w), implying that µ ′ c(w) = 1. In
this case, there are no income effects on labour supply, so the compensated and uncompensated
elasticities of labour supply are the same and satisfy ℓh′′ /h′ = 1/εℓ , so (11) can be written:


Z w
T ′ y(w)
W ′ (w̃)
1 + εℓ
=
1
−
·
.
dF(
w̃)
λ
εℓ w f (w)
1 − T ′ y(w)
w
{z
} | {z }
|
equity
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efficiency

(12)

As in the linear progressive tax case of (8), the efficiency term is inversely related to the
elasticity of labour supply and to the size of the wage base w f (w). It reflects the reduction in
the tax base as a result of an increase in the marginal tax rate at wage rate w. The equity term
reflects the effect on social welfare of an increase in the marginal tax rate. An increase in T ′ (w)
causes tax liabilities to rise by an equal lumpsum amount for all individuals with wages above
w. This simultaneously reduces social welfare measured in terms of government revenue by W ′ /λ
and raises government revenue by a unit. The equity term can rise or fall with w: the range of the
integral in (12) falls with w, but the average size of the term in the integral rises because marginal

social utility W ′ (w) is decreasing in w. Therefore, while T ′ y(w) is nonnegative, it can rise or
fall with w so can take on many different patterns.
Note that the equity term is zero at both w and w, so optimal marginal tax rates at the top
and bottom are zero. The significance of the zero marginal tax rate at the top can be discounted
since it applies only at the very top, and not immediately below the top. Moreover, the average tax
rate at the top can be large even if the marginal tax rate is low.
At the bottom, the zero marginal tax rate is of limited relevance. If there is bunching at the
bottom, so many wage types select the same bundle of y and c (for example, y = 0), the marginal
tax rate will be positive. To see this, suppose that w = 0 so the lowestwage individual supplies
zero labour and receives −T (0) in consumption. Further, suppose there is some w0 > 0 such that


w0 1 − T ′ (0) µ ′ − T (0) − h′ (0) = 0, which implies that all individuals with w ≤ w0 will also
choose to supply zero labour and there will be F(w0 ) individuals earning zero income. Piketty and
Saez (2013) show that the optimal marginal tax rate on these nonworking individuals is given by
T ′ (0)
g0 − 1
=
,
1 − T ′ (0)
ε0

where

g0 =

W ′ (w0 )µ ′ (−T (0))
1 − T ′ (0) dF(w0 )
, ε0 = −
λ
F(w0 ) d(1 − T ′ (0))

(13)

so g0 is the marginal social welfare weight on the nonworking individuals in terms of government
revenue, and ε0 is the elasticity of the number of nonworking individuals with respect to the net
oftax price. The numerator again captures the equity effect of an increase in the marginal tax rate
at the bottom and reflects the difference between the social benefit of a marginal increase in the
consumption of the nonworking—that is, the basic income guarantee, −T (0)—and the fiscal cost
of such an increase financed by an increase in T ′ (0). The denominator is the efficiency effect and
reflects the behavioural responses to this change. Given that the government wants to redistribute
from high to lowincome individuals, the marginal social welfare weights will be decreasing in
income, and since the average marginal social welfare weight is equal to one, the marginal tax rate
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on the nonworking individuals will necessarily be positive. Significantly, the higher the marginal
tax rate at the bottom of the income distribution, the greater the social welfare weight of those not
working.
A maximin social welfare function will yield a positive marginal tax rate at the bottom
even without bunching. The maximin problem for the government is to maximize the utility of the

least welloff person, u c(w), y(w)/w , subject to the government budget constraint and incentive
constraints. With additive individual utility functions, Boadway and Jacquet (2008) show that the
optimal marginal tax rate at wage rate w when utility is quasilinear in consumption is:

Z w
 1 + εℓ
T ′ y(w)
1 + εℓ
=
dF(w̃) ·
= 1 − F(w) ·
.
′
w
f
(w)
w
f
(w)
ε
ε
1 − T y(w)
w
ℓ
ℓ
| {z } | {z }
equity

(14)

efficiency

This expression is similar to that in (12) except for the equity term. Since no weight is put on the
welfare of those with w > w, there is no loss in social utility on their account when the marginal
tax rate applying at w is increased. The equity term reflects only the social value of the increase in
government revenue for all individuals between w and w when the marginal tax rate on w increases.

When the marginal tax rate T ′ y(w) increases, all those above w, of whom there are 1 − F(w), pay
the same increment in lumpsum tax revenue. Consequently, the marginal tax rate at the bottom of


the wage distribution will be positive and given by T ′ y(w) = (1 + εℓ )/ 1 + εℓ + εℓ w f (w) . This
implies a 100% marginal tax rate when w = 0 so the lowestwage individuals never work, and less
than 100% when w > 0.
With other social welfare functions, it is generally not possible to obtain further analytical
results on the marginal tax rate schedule beyond those at the very bottom and very top of the wage
distribution. A partial exception is when the social welfare function is utilitarian. Diamond (1998)
shows that when (a) preferences are quasilinear in consumption, (b) the elasticity of labour supply
is constant, and (c) the wage distribution is unbounded Pareto above the median, marginal tax rates
will follow a Ushaped pattern above the median wage rate. Boadway et al. (2000) show that the
Diamond result can also apply when preferences are quasilinear in labour and the social welfare
function is utilitarian, but only if the wage distribution is unbounded. Further, as noted by Piketty
and Saez (2013, p. 441), it is not possible to obtain analytical results on the size of the transfer at
the bottom of the wage distribution. Researchers have generally relied on numerical simulations
to say something about the shape of the optimal marginal tax rate schedules and transfers at the
bottom under alternate social welfare functions, as we discuss below.
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Optimal Nonlinear Taxation: The Perturbation Approach
The above analysis specifies marginal tax rates based on wage rates w as in (11) rather
than on income y. Following Saez (2001), the optimal income tax can be restated in terms of
income by converting the wage distribution into an income distribution. However, income and the
income distribution are endogenous, and that complicates the derivation of optimal income taxes.
Saez addresses this issue by deriving optimal marginal tax rates in terms of income by using a
perturbation approach. Suppose the optimal income tax is in place, so the income distribution is
determined. Then, in the neighbourhood of any income level, increasing the marginal tax rate T ′ (y)
and the intercept b incrementally should not affect social welfare.
Suppose utility is quasilinear in consumption and isoelastic in labour, ℓ = y/w:
u(c, y/w) = c −

(y/w)1+1/ε
.
1 + 1/ε

(15)

In the optimum, let the distribution of income be H(y) with density h(y),3 and the tax function in
terms of income is T (y). Maximizing (15) subject to the budget constraint c = y − T (y) yields:
ε
y = 1 − T ′ (y) w1+ε .

(16)

So, ε is the elasticity of y with respect to 1 − T ′ (y), referred to as the elasticity of taxable income.4
Finally, let G(y) be the average social value in terms of government revenue of giving one unit of
income to all persons with income above y:5
R y W ′ (ỹ)

G(y) =

λ

y

dH(ỹ)

1 − H(y)

.

Since marginal social utility W ′ (y) is decreasing in y, G(y) will be decreasing in y. Note that
1 − G(y) is analogous to the equity term in (12).
Consider now the following perturbation: Increase the marginal tax rate T ′ (y) by dT ′ (y)
over the interval y + dy, holding T ′ (y) at all other income levels constant. This perturbation will
3 If
4 In

income, y = wℓ(w), is increasing in w, we have F(w) = H(y) and f (w) = h(y)dy/dw.
Saez et al. (2012), the elasticity of taxable income refers more generally to when individuals can vary their

income by other actions besides changing labour supply. Examples include tax avoidance and evasion, postponing tax
liabilities, and changing the form in which income is earned when different forms face different tax rates.
5 Social welfare continues to be defined as an additive social welfare function that is increasing and concave in
individual utilities, whereas utility is now defined as a function of income, and the aggregation is over the income
distribution.
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have the following effects: Those below income level y will not be affected. For those above y,
tax liabilities will increase by a lumpsum amount dT ′ (y) since all such persons at that level will
pay more income taxes on their inframarginal income. Their beforetax income will not change

since utility is quasilinear, and the increase in government revenue will be dR = 1 − H(y) dT ′ (y)
because there are 1 − H(y) individuals with income greater than y. The loss in social welfare for
these individuals will be dW = −G(y)dR. For those in the interval y + dy, of whom there are h(y),

the change in income using the elasticity ε is h(y)dy = −ε h(y)ydT ′ (y)/ 1 − T ′ (y) , so tax revenue
falls by dB = T ′ (y)h(y)dy, or

ε ydT ′ (y)
h(y)T ′ (y).
dB = −
′
1 − T (y)

There is no change in utility of persons in this interval since they are only marginally affected by
the tax rate change. In an optimum, the sum of these changes is zero—that is, dR + dW + dB = 0.
Rearranging this we obtain:


1 − H(y) 1 − G(y)
T ′ (y)
equity
=
.
=
′
1 − T (y)
ε yh(y)
efficiency

(17)

The equity term involves the net benefit of transferring tax revenues from the 1 − H(y) persons
above income level y to the government, where 1 − G(y) is the per capita benefit of such a transfer.
The efficiency effect involves the elasticity of taxable income multiplied by the total amount of
taxable income at income level y, as above.
The advantage of this approach is that the pattern of optimal marginal tax rates is based on
y instead of w, reflecting what is done in practice. Many of the properties of (17) follow directly
from those discussed above. The optimal marginal tax rate at the bottom and top of the income
distribution will both be zero since the equity term in (17) goes to zero at y = y and y = y.6 The
optimal marginal tax rate must be between zero and one in the interior of the income distribution.
With a maximin objective, G(y) = 0 for all y > y and the optimal income tax rule for y > y is:
T ′ (y)
1 − H(y)
=
.
′
1 − T (y)
ε yh(y)

(18)

The optimal marginal income tax rate at the bottom of the income distribution is T ′ (y) = 1/(1 +

ε yh(y)) > 0. (Recall that we are assuming ε is identical for all.)
6 The

former follows because, by perturbing b incrementally, the average social value in terms of government rev

enue of giving everyone with income above y is simply one. The latter follows from noting that there is no one with
income above y when the income distribution is bounded.
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We can use this perturbation approach to characterize the optimal marginal income tax
rate when it applies over a range of income at the very bottom of the income distribution—for
example, when the income tax is piecewise linear. Assume a constant marginal tax rate T ′ (yB )
applies to incomes below yB . Let the average income of those in this bottom income bracket be
ȳB =

R yB
y

yh(y)dy/H(yB ). Now consider a small increase dT ′ (yB ) > 0 at the optimum. The marginal

tax increase will affect those earning incomes both above and below yB . The direct mechanical ef
R

fect on revenue will be dR = yyB yh(y)dy + 1 − H(yB ) dT ′ (yB ). The first term reflects the
additional revenue raised on those earning less than yB . The second term reflects the fact that
the marginal tax rates of those above yB are held constant, but they pay an additional dT ′ (yB ) in
taxes on their inframarginal income. The total welfare cost of collecting this additional revenue
R


is dW = −gB yyB yh(y)dy dT ′ (yB ) − G(yB ) 1 − H(yB ) dT ′ (yB ) where gB is the average social
welfare weight of those earning less than yB (weighted by income). Assuming no income effects,
the marginal increase in T ′ (yB ) does not affect the income earned above yB , but reduces it for
those earning less than yB , and the subsequent revenue cost of this behavioural effect is given by
dB = H(yB )T ′ (yB )d ȳB where d ȳB = −εB ȳB dT ′ (yB )/(1 − T ′ (yB )) and εB is the average elasticity
(weighted by income) of those earning less than yB with respect to the net of tax price, 1 − T ′ (yB ).
Given that this tax change is being considered at the optimum, it must be that dR + dW + dB = 0,
which yields


(1 − gB )ym
H(y
)
+
(1
−
G(y
))
1
−
H(y
)
T ′ (yB )
B
B
B
B
=
.
(19)
1 − T ′ (yB )
εB ȳB H(yB )
The optimal tax rate applying to incomes below a certain threshold takes into account both

the equity and efficiency effects in this bottom income bracket in the standard way as given by
the first term in the numerator and the denominator of (19), respectively. The optimal tax also
reflects equity concerns for those earning more than the threshold as given by the second term in
the numerator of (19). Since marginal tax rates are held constant for those earning income above
yB , there are no efficiency concerns arising from their behavioural responses. Rather, they all face a
higher total tax liability since the marginal tax rate on income up to yB is slightly higher. The fewer
individuals earning more than yB , the less revenue the government will raise from them, and the
greater their social weight, the more concerned the government is about raising this additional tax
revenue from them. In both cases, the optimal marginal tax rate in the bottom income bracket will
be lower. Not surprisingly, if no individuals earn more than yB , so H(yB ) = 1, then (19) reduces to
the optimal linear progressive income tax rule given by (8).7
7A

similar perturbation exercise could be done for the basic income guarantee b by assuming the total tax liability
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ExtensiveMargin Labour Supply Approach
In the above subsection, we assumed that labour supply adjusted along the intensive margin
such as by varying the number of hours worked. Here we suppose that labour supply adjustments
are discrete. They may involve participation, as in Diamond (1980), or job choice, as in Saez
(2002), Rothschild and Scheuer (2013), and Ales et al. (2015). In models of extensivemargin
labour choice, there are a discrete number of job types. Income in each job is fixed and known
to the government—for example, by taxpayer selfreporting. Either disutility in each job or util
ity if unemployed differs among individuals and is not observed by the government. As in the
intensivemargin case, there is a perfectly elastic demand for workers, so anyone who chooses a
job is guaranteed to get it at the given income.
We begin with the simple case introduced by Diamond (1980), in which an individual’s
only choice is whether to participate in the labour force or be voluntarily unemployed. For each
individual there is only one job suited to their skills. Government taxtransfer policy consists of a
tax contingent on each individual’s income. Our analysis follows the assumptions adopted by Saez
(2002).
Suppose there are ni individuals of type i, i = 0, · · · , I. Population is normalized to unity, so
∑i⩾0 ni = 1. An individual of type i can take a typei job that pays yi and incurs a tax of Ti ⋛ 0, or
can choose not to work, earn no income, and obtain a transfer −T0 , which is option 0. (Individuals
of type 0 are unable to work so necessarily choose option 0.) Utility of work participants is equal
to consumption, which for a typei worker is ci = yi − Ti . Utility if voluntarily unemployed is
c0 + m̃i = −T0 + m̃i , where the value of leisure m̃i ∈ [m, m] is distributed by Γi (mi ). Thus, individuals
differ by their utility of leisure, which is unobservable to the government.
The marginal typei participant is indifferent between participating or not, so yi − Ti =
−T0 + m̂i . All those with mi < m̂i choose to work. Therefore, the number of typei participants

is ni Γi (m̂i ) = ni Γi yi − Ti + T0 ≡ hi (·), and the number of nonparticipants is 1 − ∑i⩾1 ni Γi yi −

Ti + T0 ≡ h0 . Note that participation is a function of yi − Ti + T0 = ci − c0 —that is, the gain in
consumption from participating.
of those in the bottom income bracket is given by T (y) = T ′ (yB )y − b. Without income effects, an increase in b has a
mechanical (negative) effect on revenue equal to db times the total population (which has been normalized to unity),
and a positive welfare benefit to all those who receive the additional b. Summing these two effects together and
setting the sum equal to zero implies that that average welfare weight in the population should equal to one—that is,
1=

Ry
y

g(y)h(y)dy where g(y) = (∂ W /∂ y)/λ .
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We assume that for social welfare purposes the government gives full weight to the utility
that nonparticipants obtain from leisure, which varies among individuals. This is not an innocuous
assumption since it assumes that those who get more benefit from leisure obtain correspondingly
more weight in the social welfare function. An alternative approach assumes that individuals have
some responsibility for their own preferences and ought not to be rewarded for their preference
choices (Roemer, 1998; Fleurbaey & Maniquet, 2011). We return to this issue later when discussing
preference heterogeneity.
For now, we assume social utility for participants is W (ci ) = W (yi − Ti ), and for non
participants is W (c0 + m̃i ) = W (−T0 + m̃i ).
Z

W (u) = ∑ hi (yi − Ti + T0 )W yi − Ti + ∑ ni
i≥1

i⩾0

m

m̂i


W − T0 + mi dΓi (mi )

(20)

where the first term includes the participants, and the second term the nonparticipants. The gov
ernment chooses taxes and transfers T0 , · · · , Ti , · · · TI to maximize social welfare subject to its budget
constraint:



∑ hi(yi − Ti + T0)Ti + 1 − ∑ hi(yi − Ti + T0) T0 = R.

i≥1

i≥1

As before, we define marginal social weights in terms of government revenue for participants and
nonparticipants, respectively, as
u′
gi ≡ i
λ

1
and g0 ≡
h0

u′0
+ ∑ ni
λ i⩾1

Z m ′
u

i0

m̂i

λ

!
dΓi

where λ is the Lagrange multiplier on the government budget constraint. The marginal social
welfare weight for nonparticipants is the average marginal social welfare weight in terms of gov
ernment revenue across all those not working, including both the type 0s who are unable to work
and those typei individuals, i ⩾ 1, who choose not to work. We define the elasticity of participation
for a typei individual as

ηi ≡

(yi − Ti + T0 )h′i (yi − Ti + T0 )
(ci − c0 ) dhi (ci − c0 )
=
.
hi (yi − Ti + T0 )
hi (ci − c0 ) d(ci − c0 )

It is the proportionate change in the number of participants h(·) from a proportionate change in
the consumption gain from participation, ci − c0 . The size of ηi depends on the distribution of the
utility of leisure mi , of which little is known.
Using these definitions, the firstorder conditions for the choice of Ti reduce to:
Ti − T0
τ (yi )
1 − gi
equity
=
=
=
,
ci − c0
1 − τ (yi )
ηi
efficiency
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i⩾1

(21)

∑ higi = 1

(22)

i⩾0

where τ (yi ) = (Ti − T0 )/yi is the participation tax rate at income level yi —that is, the increase
in tax liability when changing from nonparticipation to participation. Eqs. (21) and (22) have the
following implications: Suppose that nonparticipants have the highest social weight—say, because
they include those unable to work—so g0 > g1 > g2 > · · · > gI > 0. Then, since the average value
of the gi s is unity by (22), there is some i∗ such that gi∗ = 1. For all i < i∗ , gi > 1, so from (21),
Ti < T0 < 0. That is, the participation tax rate is negative. The transfer of −T0 to the type 0s is the
basic income guarantee and is smaller than the income transfers to the working poor, −Ti for i < i∗ .
It is possible, however, that the social weight put on nonparticipants is high enough that
g0 > 1 and gi ≤ 1 for all i ≥ 1 so the participation tax is nonnegative everywhere. This is the case if
the social welfare function is maximin, and the type 0s are the least welloff. In these cases, gi = 0
for all i > 0, so Ti > T0 for all i. The basic income is still −T0 . Thus, for a participation subsidy to
be optimal, the social welfare weight must be higher on nonparticipants than participants, but not
high enough that gi < 1 for all participants.
If, for example, a high proportion of nonparticipants have higher skills, it is possible that
g0 is lower than gi for lowincome participants. For example, Christiansen (2015) shows, using a
utilitarian social welfare function, that the optimality of a larger transfer to the working poor than to
the nonworking hinges crucially on a sufficiently high participation elasticity of those individuals
with productivity just above the productivity of the working poor. By reducing the transfer to the
nonworking relative to the working poor, the government increases the incentive of those with
slightly higher productivity than the nonworking poor to participate in the labour market. The
more responsive the participation of these individuals, the greater the potential gain from having
them working. At the opposite extreme, if all individuals with productivities greater than type 1
always worked, then g1 would necessarily be less than one. We return below to the treatment of
highproductivity persons with a high preference for leisure.
These results, following Saez (2002), are based on the assumption that individuals differ in
both productivity and preferences for leisure. Choné and Laroque (2005) assume instead that, in
addition to differing in productivity, individuals differ in their taste for work, which affects their
utility when working and is modelled as the financial compensation needed to work. All unem
ployed individuals are equally welloff, and since individuals choose whether to work or not, those
who are voluntary unemployed are the worst off. A government with a maximin objective, as Choné
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and Laroque assume, therefore maximizes the welfare of the voluntary unemployed. They show
that in this case, a participation subsidy at the bottom is generally not desirable. That agnosticism
applies to the utilitarian case as well, where the utility of participants now counts in social welfare.
Since there is no empirical evidence to indicate whether individuals differ in their preferences for
work or for leisure, and how such preferences vary with productivity level, the implication is that
the case for negative participation taxes at low income levels is weak.
The case for participation subsidies is weakened further when we allow individual choices
to include more than participation. Suppose that individuals can choose both whether to participate
in the job market and in which occupation. Saez (2002) assumes those of a given productivity level
can choose an occupation of the next skill below. Thus, typei individuals who participate can
choose job i or job i − 1. Labour supplied to occupation i is hi (ci − c0 , ci+1 − ci , ci − ci−1 ). The first
term captures the participation margin, while the latter two capture occupational choice margins.
The partial elasticity of hi (·) with respect to ci − c0 is ηi as before, and the elasticity with respect
to ci − ci−1 is denoted as ζi . Using a similar approach to the above, optimal taxes satisfy:
Ti − Ti−1
1
=
ci − ci−1
ζi hi

h
T j − T0 i
η
,
h
1
−
g
−
j
j
∑ j
c j − c0
j=1
I

i⩾1

(23)

where the lefthand side is the tax rate arising from the job choice decision and the tax term on
the righthand side is the participation tax as above. In this case, a participation subsidy for the
working poor (i.e., type1 individuals) is optimal only if the participation elasticity η is large enough
relative to job choice elasticity ζ (i.e., the responsiveness of job choice to the difference in aftertax
incomes).
To gain some insight as to whether such a participation subsidy is optimal, we evaluate (23)
at i = 1 and use the normalization of the welfare weights ∑Ij=0 g j h j = 1 to obtain:
h
I
T j − T0 i
T1 − T0
1
=
.
(g0 − 1)h0 − ∑ h j η j
c1 − c0
h1 (ζ1 + η1 )
c j − c0
j≥2

(24)

Eq. (24) generalizes the insight from the pure extensivemargin model of Christiansen (2015) that
the optimality of a negative participation tax at the bottom depends critically on the participation
elasticities of those workers with productivities above those of the working poor (types j > 1).
Alternatively, suppose, following Jacquet et al. (2013) and Choné and Laroque (2011),
that individuals choose whether to participate in a job suitable to their productivity level and how
intensively to work. Not surprisingly, Jacquet et al. find that combining an extensive decision into
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the standard intensive model reduces marginal income tax rates, resulting in less progressivity, and
reduces the possibility that a participation subsidy is optimal. They also find that those with zero
incomes should be given a different transfer (i.e., basic income) than those with low incomes since
the two groups have different characteristics. Choné and Laroque show that work subsidies for
lowskilled individuals can be optimal, provided the social welfare weights on workers decrease in
both incomes and productivities. They rely on several assumptions on the underlying distribution
of work opportunities, including being logconcave, for which there is a lack of empirical support.
Beaudry et al. (2009) consider the optimal taxtransfer system when individuals differ in
both their market and their nonmarket productivities. Market productivities (wage rates) are ob
servable, but nonmarket productivities are not. They show that it is optimal to provide zero trans
fers to those not working, to provide wage subsidies for those with wages below some cutoff, and
to tax wages above the cutoff.
In general, the more decisions individuals make, the weaker is the case for a participation
subsidy at the bottom, and the less progressive is the tax. This is in addition to the case for the par
ticipation subsidy being eliminated if nonparticipants have a lower social weight than participants,
or if nonparticipants have very high social weight, as in the maximin case. A further determinant
of participation subsidies arises when participation does not guarantee a job will be landed. We
return to this below.

Estimating the Optimal Income Tax Structure
The solution to the optimal income tax problem reflects the tradeoff between efficiency
and equity. The former depends on the behavioural response of taxpayers to income taxation,
and the latter depends on the social weights that the government places on income changes by
income group. In this section, we review the methods used in the optimal income tax literature to
estimate behavioural effects, to determine social welfare weights, and to compute optimal income
tax structures.

Empirical Analysis of Behavioural Responses
The efficiency losses from redistribution depend on individuals’ responses to taxation,
which can be captured by behavioural elasticities. These elasticities can be estimated empirically.
One approach, following the labour economics literature, focuses on estimating labour supply re
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sponses to taxes (see Keane, 2011, for a survey of this literature).8 There is also a growing public
economics literature estimating the elasticity of taxable income and participation responses to trans
fer programs. We briefly review the latter literature.
Estimates of the Elasticity of Taxable Income
The optimal income tax rate formulas are typically derived from models in which taxable
income is determined solely from labour supply decisions. In reality, individuals make decisions
along many different margins that affect their taxable income, such as the timing of income receipt,
the shifting of income between income sources that are taxed at differential rates, undertaking
other forms of tax avoidance, or simply not declaring income. Rather than trying to determine
the specific margin along which individuals change their taxable income, researchers instead focus
on estimating how total taxable income responds to tax changes, which can be captured by the
elasticity of taxable income.
Suppose preferences are defined over disposable income c and reported taxable income
z and represented by the utility function u(c, z). Saez et al. (2010) define a linearized budget
constraint at the chosen point as c = (1 − t)z + E, where t is the marginal tax rate and E is the
individual’s virtual income. The individual’s maximization problem yields reported taxable income
z as a function of the netoftax price 1 − t and virtual income E, and we define the elasticity of
taxable income as
ETI =

∂z 1−t
.
∂ (1 − t) z

(25)

The ETI captures all behavioural responses to changes in t. Without income effects, the ETI also
provides a measure of the efficiency costs of income taxation.9
Saez et al. (2012) survey the empirical approaches used in estimating the ETI and summa
rize selective findings. They note (p. 6) that the literature typically ignores income effects on the
grounds that there is no general agreement as to their size.10 Using a share analysis, which exam
8 Spadaro

et al. (2015, Table 4) summarize the existing empirical estimates of the extensive (participation) and

intensive labour supply elasticities for single individuals.
9 Even without income effects, the ETI may not be a sufficient statistic for the efficiency cost of income taxation
if some behavioural responses result in either additional revenue or positive externalities. For example, there may
be shifting of income to other tax bases or to future tax bases or the claiming of deductions that have positive social
benefits, such as charitable giving, or tax evasion may involve potential financial penalties (Chetty, 2009).
10 Two exceptions are Gruber and Saez (2002) and Kleven and Schultz (2014), who both estimate very small income
effects for reported income using U.S. and Danish panel tax data, respectively.
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ines the effect of a tax change on the share of income accruing to the top 1% of income earners
while controlling for other factors, the U.S. evidence suggests that the ETI of these top income
earners is between 0.58 and 0.82. Veall and Saez (2005) find an estimate of around 0.47 using
Canadian data from 1920 to 2000, but a much smaller elasticity when looking only at the share of
the top 1% of wage income. Wage income is more subject to thirdparty reporting and has fewer
tax avoidance opportunities relative to capital income.
Using a differenceindifference approach comparing the incomes of a treatment group that
experienced some tax change to the incomes of a control group that did not, the estimated U.S.
elasticities vary according to the availability of deductions, the definition of taxable income, and
the time period. Sillamaa and Veall (2001), using the 1988 Canadian tax reform, found a much
larger ETI for selfemployed income (1.3) than for gross income (0.25), as well as much larger
responses for highincome earners (> 1) and seniors (0.82). More recently, Milligan and Smart
(2015) use variation in provincial income tax rates in Canada to estimate the ETI and find much
higher elasticities at the provincial level for incomes in the top 1% than for others.
Focusing on lowerincome earners in the U.S., Saez (2010) uses a bunching analysis on
the EITC, which is the largest transfer program to lowincome families. The transfer increases
with income, reaches a plateau, and then is phased out. Its size also increases with the number
of children in the family. Saez documents significant bunching of reported income around the
income level where the EITC is first maximized. The estimated elasticities from this observed
bunching depend on the number of children (0.21 for one child and 0.15 for two or more children)
but are largely driven by selfemployed income (1.1 and 0.8 for one and two or more children,
respectively). Estimated elasticities for the selfemployed increase over the period under study, but
those for wage earners—who likely have little influence over their income and who are subject to
thirdparty reporting—remain close to zero over the entire period.
Saez et al. (2012) conclude that the ETI for the U.S. likely lies somewhere between 0.12
to 0.4. The midpoint of 0.25 is often used in calibrations, with an assumed higher elasticity for
top income earners (Gordon & Cullen, 2011). Studies from other countries find other ranges of
estimated ETIs, which is not surprising since the elasticities are dependent on the actual tax system.
The key finding is that these elasticities tend to be higher for similar types of groups, such as seniors,
highincome earners, and the selfemployed. The behavioural margins along which taxable income
is responding for these groups likely differ. For example, for seniors, it is likely to be retirement
or pension payment decisions; for highincome individuals, access to tax avoidance opportunities;
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and for the selfemployed, the underreporting of income and overstating of expenses that are not
subject to thirdparty reporting.
Estimates of the ETI have been used to inform policy debates about taxing the rich (Dia
mond & Saez, 2011; Veall, 2012). Much less focus has been on the bottom of the income distribu
tion, which would be relevant for basic income recipients. The existing evidence suggests lower
taxable incomes are less responsive to tax changes, likely due to thirdparty reporting and perhaps
an inability to adjust real incomes.11 At the same time, income effects may well be more impor
tant for lowincome persons who receive transfer income. This would be particularly relevant in
assessing a basic income since the size of the transfer would likely be much more important than
the change in effective marginal tax rates.
In a recent paper, Bosch et al. (2019) find no evidence of bunching (or, equivalently, esti
mate a zero elasticity of taxable income) by individuals, including those with selfemployment in
come, in a targeted cash transfer program, despite finding bunching of the same individuals around
income tax bracket thresholds in the Netherlands. This suggests that the behavioural responses
to clawback rates in a cash transfer program may differ from behavioural responses to statutory
marginal tax rates, despite the theoretical prediction that the two responses should be the same.
Estimates of Participation Responses
Kleven (2019) studied the effect of EITC changes in the U.S. on participation rates among
single women with varying numbers of children. He considered all federal and state changes to the
EITC since the program was introduced in 1975. Participation rates of single women with chil
dren showed a pronounced increase around 1993 and closed the gap with childless single women.
Subsequently, participation rates for the two groups changed very little. This coincided with a
significant increase in the maximum EITC credit, particularly for families with two or more chil
dren. To what extent was this increase in participation rates for single women with children due
to 1993 EITC reforms? Kleven’s empirical analysis takes into account other confounding factors,
including major welfare reforms of the early 1990s and the buoyant economy. His result suggests
that virtually all changes in participation can be attributed to these confounding factors, and that
changes due to the EITC were zero.
11 In

recent fiscal estimates of changes to the federal personal income tax system, the Office of the Parliamentary

Budget Officer (2016) simply assumes a constant elasticity of taxable income for those earning less than $90,000 of
0.1 and for those earning more than $200,000 to be 0.38.
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The absence of labour supply effects of the EITC could be because of low participation
elasticities or lack of information about the program. Recipients are unlikely to know how they are
affected by the EITC when they consider labour market decisions because the program is compli
cated and is only effective over a limited range of low incomes. The provision of information on the
EITC to potential EITC recipients by tax preparers was the focus of a field experiment by Chetty
and Saez (2013). Their study was motivated by what was at the time a generally accepted finding
of strong participation responses to the EITC but marginal or zeroearning responses. Could pro
viding information about the structure of the EITC to EITCeligible tax filers affect their earning
responses? The authors find no effect from providing information on subsequent earnings of po
tential EITC recipients, on average. They did, however, find evidence that the earning responses
to the information provided depended on the tax professional, which suggests that administrators
of transfer programs can have real effects on how individuals respond to these programs.
Finally, Card and Hyslop (2005) consider the SelfSufficiency Project (SSP) in Canada,
which provided temporary, but generous, earning subsidies to social assistance recipients who were
working fulltime. The SSP was shown to have significant positive (negative) effects on employ
ment (welfare) participation in the first 18 months of the threeyear program. But this effect faded
with time and completed vanished 18 months after the end of the program.
Social Preferences
The structure of the optimal income tax system is sensitive to the assumed social welfare
function. This is neither surprising nor particularly concerning when one views the role of opti
mal tax theory as a guide to designing tax systems for a given normative perspective. But when
considering tax policies for actual economies, the question becomes: What is society’s social wel
fare function? One approach is to suppose that the government’s redistributive preferences reflect
the collective preferences of citizens. One immediately faces the voting paradox problem of Arrow
(1951), who showed that it is generally impossible to aggregate individual preference orderings into
a transitive social ordering. To avoid this, assumptions are typically made to ensure that preferences
over redistribution are singlepeaked. This can be achieved, for example, if the government is re
stricted to a linear progressive income tax (Gans & Smart, 1996) or if government decisionmaking
is entrusted to a single authority, the “citizencandidate” (Osborne & Slivinski, 1996).
Another approach is to assume that redistribution is motivated by the altruism of the rich
(Hochman & Rodgers, 1969). In this case, redistribution is based on efficiency, but because vol
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untary transfers of the rich are constrained by freeriding behaviour, the government redistributes
on their behalf. The drawback of this approach is that only the utility of the rich counts, albeit
utility that includes the altruistic benefit the rich get from the wellbeing of the poor. The altruistic
approach leads to less redistribution than social welfare maximization would propose.
Two main approaches have been used to try to uncover the relevant objectives of govern
ment in practice. The first is the optimal inverse approach, which determines the implied social
welfare weights from the actual taxtransfer system chosen by the government. The underlying
assumption is that the government uses a social welfare function in choosing actual tax policy. The
second is the statedpreference approach, which surveys individuals for their views on different
social objectives. How one then aggregates these individual preferences into a social objective that
could be used for tax policy evaluations remains an open question.
Optimal Inverse Approach
In this approach, the government’s social preferences are estimated from the actual
tax/transfer system. The social preferences that would generate the existing tax system are backed
out, given assumptions about individual preferences, production technology, and skill distribu
tions. This approach was first used in the context of optimal commodity taxation by Christiansen
and Jansen (1978) using Norwegian data, and extended to optimal income taxation by Bourguignon
and Spadaro (2012) using French data.
To understand this approach, suppose the utility function is quasilinear in consumption with
isoelastic labour supply, as given by (15). The optimal tax rule (12) can then be rewritten as:12


 1 − F(w)
T ′ (w)
1
= 1+
1 − S(w)
(26)
′
1 − T (w)
ε
w f (w)
where

Rw

S(w) =

w


W ′ (w̃)/λ f (w̃)d w̃
.
1 − F(w)

(27)

Recall that when µ ′ (c) = 1, W ′ (w)/λ is the marginal social welfare weight of an individual with
ability w—that is, the marginal increase in social welfare in terms of public funds from giving an
incremental amount of consumption to an individual of ability w. The expression S(w) represents
the average marginal social welfare weight of all individuals with ability greater than w, where
12 This

is the socalled ABC optimal income tax rule derived for these preferences by Diamond (1998), T ′ (w)/(1 −

T ′ (w)) = A(w)B(w)C(w), where A(w) = 1 + 1/ε , B(w) = 1 − S(w) and C(w) = (1 − F(w))/w f (w)).
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S(w) = 1 since there are no income effects. Note that 1 − S(w) is the equity term that appeared in
the optimal income tax expression (12) earlier.
Rearranging (26), S(w) can be expressed in terms of the marginal tax rate, the ability dis
tribution, and the elasticity of labour supply, or, equivalently, the elasticity of taxable income:
S(w) = 1 −

T ′ (w)
ε
w f (w)
.
′
1 − T (w) 1 + ε 1 − F(w)

(28)

To obtain S(w) from (28), Bourguignon and Spadaro (2012) use an estimated value for ε and ob
served marginal tax rates. Eq. (16) gives income in terms of ε , T ′ (y) and w, and can be inverted
to solve for w as a function of y. This can be used to determine the wage distribution F(w). The
marginal social weights can then be obtained by noting that by (27)
dS(w)
W ′ (w) f (w)
=−
.
dw
λ (1 − F(w)
One can instead use (17) for the optimal tax rate from the perturbation approach. Rearrang
ing this gives an expression for the average marginal social welfare weight of all individuals with
labour earnings greater than y as a function of the observed tax schedule and the income distribution
(see Lockwood and Weinzierl, 2016):
G(y) = 1 −

T ′ (y) ε yh(y)
.
1 − T ′ (y) 1 − H(y)

(29)

Differentiating this and assuming that T ′ (y) is constant around any income level, so the income tax
is piecewise linear as in practice, we obtain:



T ′ (y)
yh′ (y)
g(y) = 1 +
ε 1+
1 − T ′ (y)
h(y)

(30)

where g(y) = W ′ (y)/λ is the marginal social welfare weight. The last term is the elasticity of the
density of the income distribution at income y, which can be determined empirically (Bastani &
Lundberg, 2017). Using the actual tax system, observed income distribution, and an estimated
elasticity of taxable income, a marginal social welfare weight can be obtained at each income y.
The above captures labour supply decisions only on the intensive margin, but the inversion
approach can be extended to the case where individuals make discrete participation and job choice
decisions, as in Saez (2002), discussed above. The optimal tax rule is now given by (23), which
involves elasticities of participation ηi and job choice ζi . The marginal social welfare weight for
i = I can be derived directly from (23) as a function of observed income levels, taxes, and elasticities
and is given by
gI = 1 − ηI

TI − T0
TI − TI−1
− ζI
.
cI − c0
cI − cI−1
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(31)

With gI in hand, one can solve recursively for the marginal social welfare weight for the i = 1, ..., I −
1 groups using (23). Finally, g0 can be obtained given the normalization of the marginal social
welfare weights in (22) (Bourguignon & Spadaro, 2012).
Two key issues that papers using this approach have studied are (a) whether marginal social
welfare weights estimated from actual tax systems imply a social welfare function that is Paretian
(i.e., exhibits nonnegative marginal social welfare weights) and (b) whether the government puts
less weight on higherincome persons (i.e., marginal social welfare weights decreasing in income).
Using the intensivemargin model, Bourguignon and Spadaro (2012) find support for an
implied social welfare function in the 1995 French tax system that is increasing and concave in
incomes. But this result is quite sensitive to the assumed labour supply elasticity and depends on
which aspects of the French taxtransfer system are included in the tax rates used.
Bastani and Lundberg (2017) do a similar exercise using the Swedish tax system but also in
corporate a participation decision and assume, based on existing evidence, that participation elastic
ities are decreasing in income. They find that the implied social weights are the highest on middle
income workers and lower for low and highincome workers. This is consistent with a government
objective that maximizes the welfare of the median voter, where the highest weight would be on
the median income person and lower weights on those with higher and lower incomes. Further,
weights on nonworkers are quite high relative to lowincome workers, and welfare weights at the
top of the income distribution are negative for some years. Jacobs et al. (2017) use a framework
similar to Bastani and Lundberg to uncover the political weights across the income distribution of
political parties in the Netherlands based on the parties’ policy platforms. All parties give higher
political weight to lowincome groups relative to highincome groups, but the weights increase
from lowincome to middleincome groups and can be close to zero at the top of the income distri
bution. This latter result disappears if one allows for different beliefs about behavioural responses
by political parties.
Lockwood and Weinzierl (2016) focus only on individuals with positive income. They find
the implied marginal welfare weights to be high and relatively constant over the bottom half of the
income distribution and then fall somewhat, but still remain positive and fairly high at the very
top. They also document a large shift up in the implied social marginal welfare weight for the top
income earners after the 1986 U.S. tax reform, which reflects the substantial reduction in the top
marginal tax rate. Varying the assumed elasticity of taxable income does not affect the implied
marginal social welfare weights for those at the bottom but, not surprisingly, reduces it for those at
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the top.
Bargain et al. (2014a, 2014b) examine the implied welfare weights across several European
countries and the U.S. They first obtain comparable extensive and intensive labour supply elastic
ities by estimating them for each country using the same empirical approach and focusing only on
single individuals without children. They find the marginal social welfare weights to be mostly
positive across all countries and income groups. The relative size of the weights varied across
countries, with much higher weights on the nonworking group in countries that provide substantial
transfers at the bottom of the income distribution and very small weights on lowincome workers
in countries with large social assistance programs for the working poor. Bargain et al. (2014b)
suggest the potential nonconcavity of the implied social welfare function could have arisen from
governments being uninformed about behavioural responses of such redistribution programs, but it
still remains that some countries have a strong preference for redistributing income to nonworking
individuals.
Using the implied welfare weights, Bargain et al. (2014a) estimate an index of social in
equality aversion for each country and find that countries can be roughly separated into three groups
according to their level of inequality aversion. To do this, they assume that the social welfare func
1−γ

tion depends only on group i’s consumption and takes the form W (ci ) = ci
gi = W ′ (ci )/λ

γ
= 1/(λ ci )

/(1 − γ ), such that

so a higher γ reflects a greater taste for redistributing income from high

to lowincome individuals. Given the estimated values for the gi group, they can estimate this in
equality aversion measure for each country. Their estimated inequality aversion measure ranges
from 0 to 3 across the various countries they consider, but for the majority of countries, they es
timate a γ ∈ (0, 1). Countries in Southern/Eastern Europe and the U.S. have low indices of social
inequality aversion (close to zero) reflecting a low social marginal weight on the nonworking and
a higher than average social marginal welfare weight on the working poor. The Scandinavian coun
tries and Belgium have very high indices of social inequality aversion (greater than one) reflecting
a very high marginal social welfare weight on the nonworking. Finally, the U.K., Ireland, and
Continental Europe have indices in between these two other groups of countries.
Spadaro et al. (2015) do a similar crosscountry comparison (albeit assuming a common
baseline for both the participation and labour elasticities and then adjusting the baseline elasticities
for each country by a measure of the country’s relative labour market flexibility) and compare
the implied welfare weights on nonworking singles—that is, g0 —relative to the weight on the
working poor, g1 , and finally four other higher income groups, g2 , g3 , g4 , and g5 . They find that
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across all countries, the implied social marginal welfare weights on the four higherincome groups
are relatively constant. The key differences across countries are the implied weights on the non
working and the working poor. In countries with generous social assistance programs that generate
high effective marginal tax rates (such as the Nordic countries and Germany), the implied social
welfare weights are quite high for the nonworking and relatively low for the working poor. This in
contrast to countries with less generous transfer programs, which have slightly higher (or the same)
implied social welfare weights for the nonworking as the rest of the income groups. Blundell et al.
(2009) conduct a similar analysis on single mothers in the U.K. and Germany. They find that the
implied social welfare weights are high on nonworking mothers and lower and relatively constant
for working mothers.
While there is far from a single shape of social welfare weights implied by existing tax
benefit systems across all countries, the existing literature suggests that they follow a general
pattern, with weights associated with the nonworking being possibly the highest, and weights
falling in the working poor or bottomincomeearner groups and then remaining relatively constant
or falling in income. The decrease is not generally monotonic and varies across countries. The
highestincome groups have the lowest weights, but they may still be quite high (as in the U.S.)
or negative (as in Sweden). These implied social marginal welfare weights generally reveal social
preferences with a strong preference for redistributing toward those at the very bottom of the in
come distribution for some groups of countries. These results support the provision of some form
of basic income to nonworking poor, but at the same time simply reflect the degree to which these
countries are already transferring income to those not working.
Stated Preference Approach
A more direct way to solicit social preferences is to ask people for their redistribution pref
erences, as is done in the General Social Survey in the U.S., the European Social Survey in several
European countries, and the World Values Survey in several other countries. Such surveys ask
individuals for their views about the role of government in redistributing income, either to ensure
everyone (or just the poor) is provided for or to reduce income inequality. Individuals are asked to
respond along a numerical scale that corresponds to the level by which they agree or disagree with
a statement that it is the role of government to do so. Researchers then try to explain how these
responses depend on observable characteristics, such as age, marital status, gender, employment
status, education, and race. Alesina and Giuliano (2011) survey the empirical results for the U.S.,
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and Olivera (2015) summarizes results from various European countries.
The impetus for this approach was as an empirical test of the medianvoter model of income
redistribution developed by Meltzer and Richard (1981). This model predicts that the more unequal
the underlying distribution of the individual productivities (as measured by the difference in the
mean and median of the distribution), the more income redistribution there will be. To see this,
consider the linear progressive income tax system discussed above and assume there is a constant
labour supply elasticity with no income effects. An individual with productivity w has the indirect
utility v(t, b; w), as given by (4). With no income effects, labour supply will be strictly decreasing
in the tax rate, and higherw individuals will provide more labour and earn higher incomes.13
Now suppose individuals could choose their preferred tax rates, recognizing that the lump
sum transfer b is determined from the government’s budget constraint in (5), with a zero revenue
requirement (R = 0). The individual’s preferred tax rate solves
Z w

max v(t, b; w) s.t. b = t
t

wℓ(t; w)dw
w

which yields t(w). Individuals’ preferences are singlepeaked, and preferred tax rates will be de
creasing in w.14 Applying the medianvoter theorem, the equilibrium tax rate, t m , will be the pre
ferred tax rate of the individual with the median productivity or, equivalently, with median income,
which we denote by ym :

m

y
1 − E(y)
tm
=
.
1 − tm
ε

(32)

The numerator reflects the difference between the average income and the median income. It is
positive when the median income is below the mean and will be larger the higher the mean income
is relative to the median income. The denominator is the elasticity of labour supply or, equivalently,
the elasticity of taxable income, which would be weighted by income if it were not assumed to be the
same for all individuals.15 The medianvoter model then predicts that the size of the government (in
13 Assuming

u(c, ℓ) = c − h(ℓ) with h′ , h′′ > 0, the solution to the individual maximization problem yields ℓ(t, b; w),

where ∂ ℓ(t, b; w)/∂ t = −w/h′′ (ℓ) < 0, ∂ ℓ(t, b; w)/∂ b = 0, and ∂ ℓ(t, b; w)/∂ w = (1 − t)/h′′ (ℓ) > 0. Given that there
are no income effects ∂ v/∂ t = −wℓ and ∂ v/∂ b = 1.
R
R
14 The firstorder condition is ∂ v/∂ t + (∂ v/∂ b)db/dt = 0, where db/dt = w wℓ(t; w)dw +t w w(∂ ℓ(t; w)/∂ t)dw =
w
w
t
E(y) − 1−t

Rw
w

wℓε dw, which is the same for all individuals. The firstorder condition can be solved implicitly for t(w),
R

and totally differentiating yields t ′ (w) = (−ℓ − w∂ ℓ/∂ w)/(1/(1 − t)2 − (wℓ/E(y)2 ) ww w(∂ ℓ/∂ t)dw < 0.
R
15 In defining E(y) = w wℓ(t ∗ ; w)dw and ym = wm ℓ(t ∗ ; wm ), let ε = (∂ (wℓ)/∂ (1 − t))((1 − t)/(wℓ)). It then fol
w
lows from using the expressions for ∂ ℓ/∂ w and∂ ℓ/∂ t that εℓ = (∂ ℓ/∂ w)(w/ℓ) = (∂ ℓ/∂ w)(w/ℓ)((1 − t)/(1 − t)) =
−(∂ ℓ/∂ (1 − t))((1 − t)/ℓ)(w/w) = ε .
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terms of amount of income redistribution) will depend positively on the degree of income inequality.
Existing evidence provides limited support for the medianvoter model of income redis
tribution. This could be due to a failure of the medianvoter rule in aggregating social prefer
ences rather than individual preferences for redistribution being unaffected by income inequality.
Alesina and Giuliano (2011) have shown that at least in some countries, individual preferences are
affected by observed inequality. In the U.S., however, evidence from the General Social Survey
shows that individuals’ stated preferences for redistribution have not been affected by changes in
income inequality, even by those with incomes below the mean (Kuziemko et al., 2015). To ex
plore whether this finding is a result of a lack of information about the actual amount of income
inequality, Kuziemko et al. use a randomized experimental information survey treatment and find
that while stated concern for income inequality increases with information, it does not increase
support for government redistributive policies, in large part due to mistrust in the government.
Researchers have also examined how individual perceptions about either immigration or
mobility within the income distribution affect stated preferences for redistribution. In a cross
country analysis, Alesina et al. (2019) find that individuals greatly overestimate the size of immi
grant populations and misperceive the differences in the characteristics of this population relative
to their own characteristics. They find that just asking people about immigration negatively influ
ences stated preferences for redistribution. Alesina et al. (2018) document individual beliefs about
intergenerational mobility in three European countries (France, Italy, and Sweden), the U.K., and
the U.S. using survey data and find that in the U.S., respondents overestimate the degree of actual
intergenerational mobility, whereas respondents in other countries underestimate it. In all coun
tries, they find a negative correlation between beliefs about the degree of intergenerational mobility
and preference for redistribution: The greater the optimism about mobility, the lower the desired
redistribution, with the magnitude of the correlation depending on the form of government redis
tribution. Specifically, a stronger correlation was observed for public expenditure policies (such
as education and health care) than for income tax and transfer programs. Using a randomized ex
perimental treatment that attempts to manipulate beliefs, they show that the treatment results in
less optimistic beliefs about intergenerational mobility as intended, and that it increases support
for redistribution for individuals who selfidentified as liberal or very liberal with regard to eco
nomic issues, but it does not change support for those who reported being conservative or very
conservative with respect to economic issues.
Two other interesting lines of investigation relevant to basic income explore whether pref
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erences for redistribution are affected by individual perceptions about (a) whether income (high or
low) is largely determined by factors outside or under the control of individuals (i.e., “luck” versus
“effort,”) and (b) how deserving potential income transfer recipients are. Examining the perceived
determinants of income, findings suggest that the more individuals perceive income being deter
mined by effort, the lower the preference for redistribution (Fong, 2001). This also holds for the
perceived relative deservedness of potential income transfer recipients. Those unable to work or
unable to find work are perceived to be more deserving of an income transfer than those able to
work or not looking for work (Saez & Stantcheva, 2016, Online Appendix C). These findings sup
port the Fleurbaey and Maniquet (2011) normative argument that there can be a set of personal
characteristics that determine who is the most deserving of transfers separately from income.
Other survey findings also suggest that social preferences are not well represented by the
standard social welfare functions. In the optimal income tax approach, social welfare depends
only on final outcomes and not on the process by which they are obtained or on initial positions.
Using a statedpreference experiment, Tarroux (2019) shows that individuals’ rankings of different
allocations of pre and posttax income in terms of fairness depend on the information provided
to individuals about the tax function used to obtain the posttax income allocations from the pre
tax allocations. Survey respondents were shown to place value on the progressivity of average tax
rates independent of their impact on the final distribution of income. Weinzierl (2014) also presents
survey evidence that shows that when placed in the position of a social planner, some individuals
will choose a tax system satisfying the principle of equal sacrifice such that everyone gives up the
same amount of utility when paying income taxes over a tax system consistent with a utilitarian
social welfare function. Of course, one can always question (a) the representativeness of the sample
respondents, (b) the wording of the survey instrument and whether it actually captures preferences
for specific normative principles, and (c) whether individuals are making selections for reasons
unrelated to their support for specific normative principles.
Numerical Simulations
Numerical simulations aim to characterize the pattern of marginal and average optimal in
come tax rates for reasonable assumptions about parameter values and functional forms. Most sim
ulations focus on nonlinear optimal income taxation in the intensivemargin model, whose solution
for optimal marginal tax rates is given by (11). As this expression indicates, three key determi
nants of the structure of optimal tax rates are the distribution of wages or productivities, household
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preferences over consumption and leisure, and the social welfare function (Tuomala, 2016). We
discuss them in turn, bearing in mind the desire to make empirically relevant choices for each.
Distribution of Wages
The choice of wage distribution will determine pretax inequality, and the optimal taxation
schedule will take this inequality into account. Three distributions have been prominent in simula
tions. In the lognormal distribution, used by Mirrlees (1971), log(w) follows a normal distribution.
This distribution is singlepeaked and skewed to the right. It fits empirical distributions of the ma
jority of individuals well, but the fit breaks down in the top and bottom tails of the distribution.
The Pareto distribution, used by Saez (2001), takes the form:
F(w) = 1 −

 w α
w

where w is the minimum value of w. The density f (w) declines at a fixed proportional rate. The
Pareto distribution fits the upper tail of wages fairly well, but the rest of the distributions poorly. It
peaks at the lowest wage level, which is counterfactual.
Tuomala (2016) argues that the Champernowne distribution (Champernowne, 1952)
matches the data the best since it approximates the Pareto distribution at the upper tail of wages,
while having an interior maximum. The cumulative distribution and density functions are:
F(w) = 1 −

mθ
;
(mθ + wθ )

f (w) =

mθ wθ −1
(mθ + wθ )2

(33)

where the scale parameter m is the median of the distribution, while the shape parameter θ can be
interpreted as the inverse of the Gini coefficient of the distribution (i.e., Gini= 1/θ ). When θ is
greater than one, the Champernowne distribution is unimodal, and as θ increases, the dispersion
(or spread) of the distribution decreases. Therefore, θ represents inequality in the skill distribu
tion before taxes or transfers. Figure 5 compares the density function of the Champernowne ( fc )
distribution (under various shape parameter values) to that of the lognormal ( fl ) distribution.
One implementation issue to be overcome is that one cannot infer the distribution of wages
from the distribution of incomes since income is the product of labour supply and the wage rate,
y = wℓ. The existing tax system affects how much labour an individual supplies, and the latter
will be conditional on individuals’ preferences between leisure and consumption, as well as the tax
system. Changing the assumed utility function or tax parameters will change the resulting income
distribution. Saez (2001) proposes a method to back out a distribution of productivities. First,
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he makes assumptions about the utility of individuals, and then he calibrates the distribution of
productivities so that the actual tax schedule yields an income distribution that matches empirical
measurements. Tuomala (2016) points out two substantial problems with this methodology. First,
Saez assumes that the elasticity of labour supply is constant and the same for all workers. Second,
he assumes a linear tax schedule when inferring the distribution of productivities from the earnings
distribution. This is clearly incorrect given the structure of real tax systems but is required for
structural identification of the model.
An alternative method is used in Kanbur and Tuomala (1994). They accept the nonlinear
tax schedule present in most existing tax systems and select utility functions so that there is appro
priate variation in labour supply elasticities. Since it is not possible to back out the distribution of
productivities, they simply select a skill distribution, which, given their model assumptions, creates
an earnings distribution that matches the empirical distribution of earnings.

Individual Preferences
Individual preferences between consumption and leisure are defined by the utility function
chosen for the numerical tax simulations. The optimal tax schedule will be affected by preferences,
since they determine how individuals respond to taxation.
Utility functions are chosen to be tractable. Two common forms are used. One is quasi

linear in consumption, u c − h(ℓ) , where c is consumption, h(ℓ) is the disutility of labour with
h′ (ℓ) > 0, h′′ (ℓ) > 0, and u(·) is concave. With this quasilinear utility function, labour supply de
pends only on the aftertax wage rate, and the uncompensated labour supply elasticity is the same
as the compensated elasticity. Sometimes the disutility of labour function is assumed to be constant
elasticity, in which case labour supply elasticities are as well.
The second case is the constant elasticity of substitution utility function:

 1
1−σ
1−σ 1−σ
u(c, ℓ) = c
+ (1 − ℓ)
.

(34)

This utility function is homothetic so gives rise to unit income elasticities of demand for consump
tion and leisure. The uncompensated elasticity of labour supply will now reflect both compensated
changes and income effects.
A less commonly used utility function is quadratic in both consumption and leisure.
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Social Welfare Function
Social welfare functions are typically assumed to be additive and of the general form:
n

W (u1 , · · · , un ) = ∑ W (ui )
i=1

where ui is the utility of a typei person, and W (ui ) is a social utility function with W ′ (ui ) > 0 ⩾
W ′′ (ui ). The same social utility function applies to all individuals, and ui will typically be an
indirect utility function that depends on aftertax price and income variables. The social utility
function usually takes one of two forms. One is the constant elasticity form:
1−γ

W (ui ) =

ui
,
1−γ

where

−

uiW ′′ (ui )
=γ
W ′ (ui )

(35)

so γ is the elasticity of marginal social utility, or the coefficient of relative aversion to inequality.
The second form is:
W (ui ) = −

e−β ui
,
β

where −

W ′′ (ui )
= β.
W ′ (ui )

(36)

In this case, β is the coefficient of absolute aversion to inequality. The marginal social value of
an individual’s utility declines at a proportional rate throughout the income distribution. This form
has been criticized for this proportional decline, since it applies at both the high end and the low
end of utility values.
Notice that in both cases, as the coefficients γ or β go to zero, the social welfare function
takes the utilitarian form. If the coefficients go to infinity, the social welfare function becomes
maximin.
Results From Numerical Simulations
We report on a representative set of results found in Mirrlees (1971), Saez (2001), and
Tuomala (2016). While most numerical simulations focus on marginal tax rates throughout the
distribution, average tax rates are what show the extent of redistribution and reflect the size of the
basic income. We are particularly interested in marginal tax rates for those receiving basic income
and how various modelling choices affect these tax or clawback rates.
Mirrlees (1971) assumes a lognormal distribution of wage rates and an additive social wel
fare function, with social utilities given by (36). For preferences, he assumes a utility function
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with a unit elasticity of substitution between consumption c and leisure 1 − ℓ (i.e., CobbDouglas
utility):
u(c, ℓ) = log c + log (1 − ℓ).

(37)

Some results of Mirrlees’ numerical simulations are shown in Table 1, where F(w) denotes the
position in the wage distribution, ATR is the average tax rate, MTR is marginal tax rate, and X/Z
is the fraction of national income available for redistribution. If X/Z < 1, then the government
must spend some revenue on other purposes, while if X/Z > 1, government has revenue beyond
taxation available for redistribution. Mirrlees reports both the β = 0 (utilitarian) case and the β = 1
(positive aversion to inequality) case. The revenue required for redistribution differs slightly in the
two cases, but the difference is small enough that one can see how differences in the inequality
aversion β affect the results. For both cases, there is a large, negative, average tax rate at the bottom
consistent with a basic income. In addition, marginal tax rates for the lowestskilled individuals
are lower than for those at the fifth percentile of skill, reflecting an increasing marginal tax rate at
the very bottom (though it begins to fall quickly thereafter). As inequality aversion (β ) increases,
average tax rates increase substantially at the very bottom, while marginal tax rates continue to
increase at the bottom, though only slightly.

Table 1
Mirrlees (1971) Numerical Simulation Results

β = 0 (X/Z = 0.93)

β = 1 (X/Z = 0.98)

F(w) ATR (%) MTR (%) ATR (%) MTR (%)
0

23

30

0.05

−34

26

−66

34

0.1

−5

24

−34

32

0.2

9

21

7

28

Saez (2001) uses a Pareto distribution to represent ability. Two alternative utility functions
are used, one without income effects on labour supply (quasilinear in consumption) and one with
income effects:


ℓ1+k 
u = log c −
;
1+k

 ℓ1+k 
u = log (c) − log
.
1+k
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(38)

All individuals thus have the same labour supply elasticity. He presents results for both the Rawl
sian and utilitarian cases, though we focus on the latter. He also simulates results for both the linear
progressive income tax and the nonlinear income tax, though we report only the latter.
Table 2 reports Saez’s (2001) findings for the level of guaranteed income as a fraction of
average income for elasticities of labour supply of 0.25 and 0.5, with and without income effects on
labour supply. The addition of an income effect in individual preferences increases the size of the
guaranteed income substantially. As well, basic income falls as the elasticity between consumption
and leisure increases.
Table 2
Saez (2001) Guaranteed Income as a Fraction of Average Income (Utilitarian Case)
BI/avg. BI/avg.
Elasticity of labour supply:

0.25

0.5

No income effect:

0.33

0.21

Income effect:

0.4

0.31

Tuomala (2016) uses instead a Champernowne distribution for the distribution of wages.
Following the empirical findings of Riihelä et al. (2013), Tuomala chooses various values for θ
(pretax inequality) in (33) between 1.5 and 3.3. The higher the value of θ , the lower the level of
pretax inequality. Tuomala compares simulation results for three different utility functions. The
first two are special cases of the constant elasticity of substitution utility function (34) above, which
he writes in the following equivalent form:

− 1
a
u(c, ℓ) = c−a + (1 − ℓ)−a
.

(39)

The elasticity of substitution between consumption and leisure is given by:

δ=

1
.
1+a

In Tuomala’s first case, denoted u1 , the elasticity of substitution δ is unity, which gives the standard
loglog utility (37) used in Mirrlees (1971). In the second case, u2 , a = 1, so δ = 0.5, and the utility
function is:
1
1
.
u2 (c, ℓ) = − −
c 1−ℓ
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(40)

To justify this selection, Tuomala refers to Stern (1976), who estimates δ to be 0.408. His third
utility function is quadratic in consumption, with a bliss point:
u3 (c, ℓ) = (c − 1) − a(c − 1)2 − (1 − ℓ)−1 ,

ℓ ∈ (0, 1).

(41)

Table 3 shows average and marginal tax income rates for persons located at the 10th per
centile of skill (F(w) = 0.1) under a utilitarian scheme. With each utility function, and for different
levels of pretax inequality, those at the bottom have a negative average tax rate, and a positive and
substantial marginal tax rate. Comparing the results of u1 and u2 for equal pretax inequality, we
see that as the elasticity of leisure and consumption decreases, the average and marginal tax rates
increase at the bottom, meaning the results of the Mirrlees (1971) case hold, despite the change in
the wage distribution used. Similarly, comparing the results for the quadratic utility u3 with the re
sults of the more common u2 , the quadratic utility function results in lower (though still substantial)
average tax rates and marginal tax rates.

Table 3
Utilitarian Tax Schedule Results of Tuomala (2016)
Utility θ

ATR (%) MTR (%)

u1

3.3

−35

38

u2

3.3

−50

58

2.5

−133

62

2.5

−95

11

u3

The results are even more extreme in the maximin case with quadratic utility functions, as
seen in Table 4. Here we see that despite the same pretax inequality, the average and marginal
tax rates at the bottom are much higher, reflecting the greater degree of tax progressivity under
maximin.
Table 5 reports Tuomala’s results for basic income as a fraction of average income under
different social welfare functions for the case with an elasticity of consumption and leisure of 0.5
(u2 ). The maximin social objective supports the largest ratio of a basic income to average income,
though the utilitarian case results in a large basic income as well. Changing pretax inequality does
not substantially change the level of the basic income.
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Table 4
Maximin Tax Schedule Results of Tuomala (2016)
Utility θ
2.5

u12

ATR (%) MTR (%)
−139

88

x0
0.137

Table 5
Basic Income Results of Tuomala (2016)
Maximin Utilitarian

θ

BI/avg.

BI/avg.

2.5 0.68

0.51

3.3 0.68

0.46

Figure 6 shows the shape of the average tax schedules in the maximin (a) and utilitarian
(b) cases, for various shape parameters of the Champernowne distribution. In both cases, there is
a large negative average tax rate (basic income) at the bottom, with the level of the basic income
decreasing as pretax inequality decreases. The average tax becomes less negative quickly at the
very bottom, rising slowly in the middle, before increasing rapidly at the very top.
The most striking result of these simulations is the lack of a universal shape for marginal tax
rate schedules. Different preferences, skill distributions, and social welfare functions lead to very
different marginal tax schedules. Figure 7(a) provides a schedule of marginal tax rates for various
levels of pretax inequality. With high pretax inequality (θ = 2.0), the marginal tax schedule
increases steadily from the bottom, before dropping at the very top. The low pretax inequality
case (θ = 3.3) has a mild Ushape. Figure 7(b) compares the marginal tax rates for the utilitarian
case to the maximin case. In the utilitarian case, marginal tax rates increase at the bottom quickly,
then level off at around the 20th percentile and increase slowly. At the very top, they drop again. In
the maximin case, marginal tax rates decrease slowly over the distribution, though fall a bit more
rapidly at the very top.
This lack of a definitive structure for the optimal tax system also holds with the piecewise
linear tax system. Bastani et al. (2019) calculate the welfare gains from moving from a uniform
linear tax system to a twobracket linear tax system, to a fourbracket linear tax system, and to a fully
nonlinear optimal tax system. Their numerical simulations show that under a maximin objective,
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the income transfer at the bottom also goes up as the number of income brackets increases, but the
opposite happens when the government maximizes the sum of the log of individual utilities (Tables
1 and 3).
The numerical simulations of Slemrod et al. (1994) contrast with those of Bastani et al.
(2019). They compare the structure of a twobracket linear income tax with standard linear progres
sive income tax yielding the same tax revenue using simulation techniques. They assume prefer
ences have constant elasticity of substitution in consumption and leisure with varying elasticities of
substitution, and the wage rate follows a lognormal distribution. Two different additive social wel
fare functions are considered, one utilitarian and another with some finite inequality aversion. For
all combinations of parameter values, they find that in the twobracket case, the optimal marginal
tax rate is higher at the bottom than at the top, and the basic income—the transfer received by
anyone earning zero income—is higher in the twobracket case than in the linear progressive case.
The intuition is that lowering the tax rate on the highestincome persons increases labour supply
and enables the government to transfer more to lowincome individuals.
Apps et al. (2014) demonstrate numerically that under a utilitarian social welfare function,
the optimal piecewise linear income tax system can result in either a convex (increasing marginal
tax rates) or a nonconvex (decreasing marginal tax rates) tax structure. The latter will have a
smaller guaranteed income under the optimal twobracket piecewise linear tax system than under
the optimal linear tax system, and the converse will hold in the former case. Which outcome occurs
depends on the wage distribution and the elasticity of labour supply. When the wage distribution
is Pareto and the elasticity of labour supply is the same for all types, marginal tax rates are higher
in the top bracket than in the lower one. However, when the elasticity of labour supply is lower in
the bottom eight wage deciles than in the top two, the marginal tax rate is higher in the lower tax
bracket, which is intuitive. In contrast, when the wage distribution increases steeply at low wage
rates and then follows the Pareto distribution at higher wages, the firstbracket marginal tax rate
is now higher than the second bracket rate, and the transfer at zero income is higher than under a
linear progressive tax. This case, which is the more realistic, has higher inequality at the bottom
and lower at the top compared with the Pareto distribution.
Interdependent Utility Functions
The optimal income tax literature has been extended in a wide variety of ways, many of
which we consider in the following two sections. In this section, we consider one extension to the
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social welfare function approach that raises both conceptual and practical issues. It involves the
consequences for redistributive policy of utility functions being interdependent. Utility functions
are interdependent when outcomes of one person directly affect the utility of another (rather than
through prices). This can include altruism, envy, avarice, paternalism, or simply having preferences
over another person’s choices.
Choices resulting from interdependent utility functions may be observable, such as be
quests, charitable donations, dependent care, or voluntary work. Interdependent utility can also
influence the purchase of positional or status goods and the supply of labour to keep up with one’s
neighbours. Decisionmaking within families is particularly driven by interdependent utility. How
ever, some forms of interdependent utility are not revealed by individual behaviour, including ad
miration or envy of one’s neighbours or a distaste of their choices. Preferences over social outcomes
are also not directly observable except through polling or voting choices.
A key issue is whether interdependent preferences should count for social welfare purposes.
Some argue that all decisions reflect the revealed preferences of individuals, so should count as in
dividual utility for social welfare purposes (Kaplow, 2008). Others argue that decisions made to
fulfill interdependent utility preferences should not count in the decisionmaker’s social welfare
function because that gives rise to doublecounting (Hammond, 1987; Milgrom, 1993). For exam
ple, voluntary transfers would count as utility both to donors and to recipients. Our view, which
we discuss in Boadway and Cuff (2015), is that counting the benefits of both donors and recipients
in social welfare is questionable. Although the revealedpreference argument for doublecounting
is on the surface persuasive, there are compelling arguments against it. The benefit to a donor
from the utility gains of a recipient should then apply to any form of interdependent utility whether
revealed through transfers or not. Family members value the wellbeing of each other member,
but there is no suggestion that this multiplicity of utilities be counted in social welfare. The same
applies to feelings of altruism or avarice toward fellow citizens. Mirrlees (2007) notes the analogy
between saving for one’s own future and saving for heirs. He argues that we would not consider
counting the utility we obtain now when saving for our future self. Some might regard the role of
government redistribution as reflecting the altruism of the rich for the poor, and internalizing the
freeriding from private donations (Hochman & Rodgers, 1969). There is no suggestion that in this
case the rich taxpayers’ altruism should be counted as social welfare in addition to the benefits of
the transfer recipients. Voluntary transfers may not give utility to donors at all. They may represent
voluntary transfers done out of a sense of obligation, making the donors worse off.
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Decisions taken for interdependent utility motives have policy consequences. For example,
voluntary transfers such as bequests or charitable donations affect both equity and efficiency. From
an equity perspective, such transfers represent income to recipients that can be used for consump
tion and other purposes. For the donors, if the transfers are considered to represent utility benefits,
they should be treated as consumption. However, if donors are regarded as forgoing utility when
they make transfers, these should be deducted from their income. Efficiency consequences arise if
one regards the transfers as yielding utility to the donors. If so, voluntary transfers simultaneously
benefit the donors and the recipients, but the donors take into account only their own benefit. This
constitutes an efficiency case for subsidizing voluntary transfers (Kaplow, 2008; Diamond, 2006).
In practice, charitable donations are typically subsidized, while bequests are not, which is incon
sistent. Potentially, the social welfare consequences of intrafamily transfers are large. A transfer
from one family member to another provides altruistic benefits to all family members so is like a
public good. In principle, all such benefits of family transfers would have to be taken into account,
which is potentially contentious, and in any case infeasible since most such transfers cannot be
observed by the government.
Similar conceptual issues arise with the consumption of status or positional goods and with
“rat race” labour supply. Most studies assume that the personal benefit from consuming status
goods or from keeping up with the income of one’s neighbour should not count as social welfare.
Layard (1980) notes that if utility depends on status and income reflects status, income taxation is
justified on both equity and efficiency grounds. It reduces excessive work due to statusseeking and
increases social welfare. Frank (2005) discusses the negative consequences of utility depending
on relative consumption. Consumers spend too much on “positional goods” (goods that signal
consumers’ position in a status ranking), which, rather than increasing their material wellbeing,
simply competes to change their status ranking. Increasing taxation of these goods can be difficult,
but increasing income tax progressivity reduces spending on luxury positional goods relative to
more material goods, while leaving individuals in the same position as before. On the other hand,
were status goods to count in social welfare, the tax system should be less progressive.
Some authors study the implications of interdependent utility for optimal income taxation.
Oswald (1983) analyzes the Mirrlees optimal tax problem when individual utility functions include
a term for either altruism or jealousy, and these terms count as social welfare. Marginal tax rates
increase with jealousy and decline with altruism and can be negative in the latter case. Nishimura
(2003) assumes that in addition to maximizing social welfare, the planner wants to restrict envy
49

in the sense of individuals preferring others’ consumption bundles. He adds limited envy as a
constraint, which is binding for optimal income tax allocations in which highincome individuals
are better off. This results in higher marginal income tax rates as well as higher commodity tax
rates on goods preferred by lowwage individuals, which reduces the envy of the highwage types.
Kanbur and Tuomala (2013) consider the case where individuals’ wellbeing depends on
their income relative to the average. Using theory and simulations, they show that as individuals put
more weight on relative income, progressivity of optimal marginal income taxation also increases;
that is, marginal tax rates rise faster with income. They also find that this increase due to relativity
is dampened as pretax inequality increases. In any case, they find large negative average taxes at
the bottom consistent with a sizable basic income. This average tax rate at the bottom becomes
more negative as relativity increases, while marginal tax rates at the bottom increase as relativity
increases.
The issue of interdependent utility functions has relevance for the form of basic income. If
transfers to the poor are motivated by the altruism of the rich, the rich may well have preferences
over the way the poor spend their transfers. This may lead the government to constrain the manner
in which payments are made to the poor, such as by restricting their use to purchase food and other
necessities rather than goods and services less valued by the rich. This would be inconsistent with
transfers to the poor motivated by social welfare maximization, where the arguments of the social
welfare function are utility levels as judged by individuals themselves.
Different Labour Market Environments
This section explores the relationship between optimal income taxation and basic income
in more realistic labour market environments. In the standard optimal income tax literature, the
demand for labour is perfectly elastic, so all labour supplied is employed at fixed wage rates. Once
labour demand considerations are taken into account, wages may no longer be fixed, and employ
ment may no longer be guaranteed. Changes in income taxes and transfers can affect market wages
as well as employment, and this can change the optimal income tax structure, including the basic
income guarantee. Both labour supply and labour demand responses become relevant.
It is useful at the outset to distinguish among various types of unemployment. We have
already encountered voluntary unemployment in the form of either nonparticipation in the labour
market or the choice of limited hours of work. The strength of these extensive and intensive labour
supply responses to wage changes directly affect the optimal income tax structure through the ef
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ficiency effect. The voluntary unemployed may engage in nonmarket work, including care of
children or the elderly and voluntary or charitable work. Transfers to the voluntary unemployed
could be conditioned on their nonwork activities. This has been neglected in the optimal tax
transfer literature, at least partly because of observability issues. Individuals may also choose not
to participate in the labour market in order to pursue education or training, which are typically
favoured by the income tax system.
Unemployment may not be voluntary. Individuals may be unable to work because of dis
ability, maternity, or old age. Alternatively, they may be involuntarily unemployed—that is, willing
to work but unable to find a job. Involuntary unemployment has an important temporal dimension.
It may be temporary or frictional, such as when workers are temporarily laid off or are laid off but
able to find work elsewhere. Unemployment may be more long term if workers are laid off because
their skills are no longer in demand (structural unemployment), if they are unable to acquire a first
job because of search frictions, or if there is excess supply of a given type of workers because of
wage rigidities induced by minimum wages or efficiency wages. Individuals may be unable to find
a job because they lack necessary skills.
A key issue is the relative size of transfers to each type of unemployed, and how they are
delivered. The temporarily involuntary unemployed may be eligible for unemployment insurance,
which can be based somewhat on insurance principles, so benefits are related to wages when em
ployed. Maternity is also obviously temporary and triggers eligibility for unemployment insurance,
while the elderly may be covered by public pension schemes. Disabled persons typically obtain
targeted standalone transfers subject to some eligibility criteria. Transfers to the remaining cate
gories would be based on income redistribution principles, and how much each group is entitled to
depends on a value judgment. For example, how much should voluntary nonparticipants receive
relative to the longterm unemployed who are unable to find work? This depends on how one treats
persons with different preferences for work, as discussed in Fleurbaey and Maniquet (2011) and
Ghatak and Maniquet (2019). Similarly, how should one treat those unable to work versus those
who choose not to work, a distinction made in Cuff (2000).
An important consideration in determining transfers to different categories of persons is
how the government obtains information about individuals. Transfers delivered through the in
come tax system are based on incomes reported to the tax administration voluntarily. To mitigate
the possibilities of misreporting, audits are used, which may be random or triggered by some infor
mation reported. Those found to have misreported their incomes face a penalty. Transfers deliv
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ered outside the income tax system are generally administered by application where applicants are
screened ex ante for eligibility (e.g., employment status, assets, disability), and monitored ex post
for continuing eligibility. For example, welfare and unemployment insurance may be conditional
on searching for jobs and accepting suitable job offers.
The monitoring of transfer recipients raises two concerns. First, there may be errors in
monitoring, so some eligible applicants are found incorrectly to be ineligible, or vice versa. The
possibility of inadvertent overpayment of transfers raises the difficulty of how, if at all, to recoup
the overpayment. The possibility of errors can affect the optimal size of the transfers. Second,
the need for monitoring can be intrusive and demeaning and can lead to stigmatization of potential
applicants. Stigmatization can reduce the welfare of applicants and can deter some from applying
for transfers. Welfare recipients can also find it difficult to find employment, especially in non
menial jobs. One of the arguments for a basic income that is based primarily on income and so can
be administered through the income tax system is to avoid stigmatization. At the same time, ex ante
monitoring may be better able to respond to unexpected changes in incomes than can selfreporting
under the income tax system.16
We turn now to a more detailed consideration of how labour demand affects the optimal
income tax structure, including the basic income guarantee. First, we discuss the case of endoge
nous wages. Then we turn to involuntary unemployment and distinguish between the cases where
individuals are unable to work and where they are unable to find work, either permanently or tem
porarily.
Endogenous Wages
In the standard optimal income tax model, production is linear, so wage rates are fixed
and determined by individual skills or productivity. In fact, wages can be endogenous for various
reasons. They may be determined by standard demand and supply considerations. Stiglitz (1982)
considered the case where relative wages of different skill types are determined in general equilib
rium by their relative supplies. He analyzed the case of two skill types and argued that the marginal
tax rate on the highskilled type should be negative, rather than zero as in the standard analysis.
16 The

consequences of stigmatization for transfers is discussed in Jacquet and Van der Linden (2006). Different

approaches to monitoring in transfer schemes may be found in Boadway and Cuff (1999, 2014), Kleven and Kopczuk
(2011), and Boone and Lans Bovenberg (2013). Issues in designing transfer programs to deal with income volatility
are discussed in Boadway et al. (2008).
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Decreasing the top marginal tax rate encourages the supply of highskilled workers, which in turn
increases the relative wage of lowskilled workers, thereby enhancing redistribution. (Note that a
low top marginal tax rate is consistent with a high average tax rate, which also encourages labour
supply through an income effect.) While Stiglitz’s focus was on the top marginal tax rate, similar
considerations apply to lowskilled workers. A higher marginal tax rate at the bottom discour
ages lowskilled labour supply, which increases the lowskilled wage and enhances redistribution.
Similarly, a higher participation tax on lowskilled workers in an extensivemargin model should
increase the wage payment to lowskilled workers. Such reasoning suggests that increasing the
basic income to the lowestincome workers will discourage their labour supply by an income effect
and increase their equilibrium wage rate.
This effect of basic income on the wage rate of lowincome workers is reinforced if basic
income is taxed back. The latter entails a substitution effect that further reduces labour supply
and increases the wage rate. Kasy (2018) argues that this favours a basic income guarantee with a
positive taxback rate relative to the U.S. EITC system—or the CWB in Canada—where the effective
marginal tax rate at the bottom can be very low, and possibly negative. Some of the benefit of the
EITC accrues to firms whose wage payments are reduced. Rothstein (2010) simulates the effects
of the EITC in the U.S. compared with a standard NIT system. He finds that a large proportion
of the EITC accrues to firms through reduced wage payments. A $1 increase in EITC payments
increases recipients’ incomes by only $0.73. Moreover, workers not eligible for the EITC suffer a
reduction in incomes due to the EITCinduced fall in wage rates. On the other hand, $1 spent on
the NIT leads to an increase in recipients’ incomes of $1.39 due to the induced increase in wage
rates.
Another source of endogenous wages is work experience. Krause (2009) studies a simple
twoperiod extension of the twotype optimal income tax model where secondperiod productivity
and therefore wages are increasing in the number of hours worked in the first period. The gov
ernment can impose a separate income tax structure in the first and second periods, an admittedly
strong assumption. The optimal marginal tax rate on the highwage workers is zero in both periods
as in the standard model. However, a lower marginal tax rate—possibly negative—is imposed on
lowwage workers in the first period. This encourages labour supply and increases their second
period wage rate, thereby both making lowskilled workers better off and increasing the ability
to redistribute in the second period by relaxing the incentive constraint. Although Krause does
not consider it, presumably a lower basic income guarantee in the first period will also encourage
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labour supply and learningbydoing and therefore the secondperiod lowskilled wage rate.
Wage rates may also be affected by human capital investment, including education. Lans
Bovenberg and Jacobs (2005) and Jacobs and Lans Bovenberg (2010, 2011) have incorporated hu
man capital investment into optimal income tax models. They show that a progressive earnings tax
discourages human capital investment since the marginal tax rate is higher on increases in earnings
than on forgone earnings resulting from such investment. This effect can be mitigated by subsi
dizing human capital investment or taxing capital income. Stantcheva (2015) studies the case for
subsidizing human capital accumulation in a dynamic optimal income tax analysis. The analy
sis is complex and shows that the argument for subsidizing individuals’ human capital investment
depends on the extent to which a subsidy increases wages and therefore labour supply, whether
investment in human capital is complementary with labour supply (learninganddoing) or substi
tutable (learningordoing), and the differential effect of training on persons of different skill levels.
Blumkin and Sadka (2005) analyze the effects of intergenerational mobility on tax progressivity
when individuals’ wage rates depend on their parent’s wage rate and on the level of education, and
the government levies a linear progressive tax. They show that optimal tax progressivity falls with
mobility, and with inequality if mobility is high enough. These results have limited implications
for basic income except to the extent that basic income encourages education or training.
Involuntary Unemployment I: Those Unable to Work
Two strands of the literature have addressed the optimal transfers to those unable to work.
One is the tagging literature that assumes the population can be divided between those able to work
and those unable to work or disabled and explores the integrated taxtransfer treatment of both,
given an assumption about relative social welfare weights to the two groups. The other emphasizes
differences in preferences rather than disability as a determinant of voluntary unemployment and
considers their implications for optimal redistribution policy.
Tagging
Some individuals may be unable to work or may be able to work only a limited amount due
to disability or social conventions. The optimal transfer to the disabled relative to those who are
able but choose not to work depends upon a value judgment. In practice, the disabled are typically
eligible for a higher transfer than the voluntary unemployed, assuming they can be identified. For
one thing, disabled persons may require a higher income to attain the same level of utility as those
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voluntarily unemployed given that they face a higher cost of living.17 As well, transfers to the
voluntary employed may be held below the firstbest optimal level in order to discourage able
workers from choosing not to work. If the government can observe who is disabled, the incentive
constraint that precludes the able from choosing not to work will not apply, and the disabled can be
given a higher transfer. If the government cannot identify who is disabled, it must make the same
transfer to those unable to work and the voluntary unemployed. Recall that this is the assumption
in the extensivemargin optimal income tax approach discussed above.
One way to address this information issue is to assume that the government can acquire
some information that enables the incentive constraint to be relaxed. One approach, following Ak
erlof (1978) and Parsons (1996), assumes that disability is imperfectly observable. An observable
signal or tag exists that is positively correlated with disability. Transfer recipients can be divided
into tagged and untagged groups, with those tagged having a higher proportion of disabled rela
tive to able persons. Within each group, transfers to those not working are limited by an incentive
constraint, but lumpsum transfers can be made between groups. Under a utilitarian social objec
tive, transfers are made from the untagged to the tagged group until the average marginal utility
of income in each group is equal. However, intergroup redistribution creates inequality: the un
tagged disabled are made worse off (typeI statistical errors), while the tagged able become better
off (typeII errors). If aversion to inequality increases, the transfer from the untagged to the tagged
group falls, reducing the value of tagging. In the limit, with a maximin objective, tagging would
be of no use since it makes some of the disadvantaged worse off.
The value of tagging is limited by other factors besides aversion to inequality. The less
accurate is tagging—especially the more typeI errors—the less valuable it is. Some may object
to tagging on horizontal equity grounds since otherwise identical persons are treated differently
depending on whether they are tagged, though for others social welfare overrules horizontal equity
concerns (Kaplow, 2001). The value of tagging may be further compromised if a stigma attaches
to being tagged (Jacquet & Van der Linden, 2006). The stigma may reflect the shame of being
identified as tagged, even if only the tagging administrator observes it. The stigma may also re
sult from typeII errors. Public knowledge that some nondeserving persons receive transfers may
throw suspicion on all transfer recipients. The failure of needy persons to be tagged may reflect low
17 However,

Sen (1973) has pointed out that a utilitarian government may choose to transfer less to the disabled than

to the able unemployed. It will seek to equalize the marginal utility of consumption among transfer recipients, and that
may entail higher transfers to those who are most able to convert income into utility.
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application or takeup rates due to cost or complexity. Complexity may even be used to discourage
nondeserving applicants from applying (Kleven & Kopczuk, 2011). Finally, agency problems be
tween the government and tagging administrators may compromise the accuracy of tagging. Social
workers may exert low effort if it cannot be detected (Boadway et al., 1999). They may be more
or less sympathetic to applicants than the government, and there may be no natural mechanism to
ensure that social workers who share the government’s values choose to become social workers
(Prendergast, 2007).
The tagging literature was inspired by the desire to enhance the ability of government to
overcome informational constraints on targeting transfers to deserving persons. The principle has
been taken up in the optimal income taxation. As tagging suggests, some observable characteristic
may allow policymakers to divide taxpayers into identifiable groups, each with different skill dis
tributions. Characteristics include age (Banks & Diamond, 2010; Weinzierl, 2011), gender (Cremer
et al., 2010; Alesina et al., 2011), height (Mankiw & Weinzierl, 2010), parental status (Bastani et
al., 2019), and state/province of residence (Gordon & Cullen, 2012). The population is divided into
two or more identifiable groups, and an optimal income tax applies within each group, with inter
group redistribution. As long as the distribution of skills differs across groups, social welfare can be
enhanced by tagging, possibly even if the social welfare function is maximin (Boadway & Pestieau,
2007). The properties of income taxes in each group vary with the specific application. Immonen
et al. (1998), using simulation techniques, find that marginal tax rates increase with skills in the
group with higher average skills, but decline in the other group. Boadway and Pestieau (2007),
using a twotype example, show that the income tax should be more progressive in the group with
higher average skills. Cremer et al. (2010), who tag by gender, find in a model calibrated to U.S.
data that higherskilled males would lose from tagging. Some may object to tagging by gender or
other characteristics on the grounds of discrimination. Banks and Diamond (2010) argue that this
objection does not apply to age, since everyone experiences different ages over their lifetime.
Different Preferences
In the standard tagging literature just discussed, individuals with different characteristics
share the same preferences. More challenging issues arise when they differ by preferences, es
pecially preferences for leisure. Two difficult problems arise. First, preferences are not directly
observable, though they affect behaviour. The population cannot be divided into two groups to
which intergroup lumpsum transfers can apply. At best, the government may elicit such infor
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mation at a cost by monitoring (Boadway & Cuff, 1999) or by separating contracts (Blackorby &
Donaldson, 1988). In the optimal income tax literature, the government cannot identify persons
with different preferences but can condition the tax system on knowledge it has about the distribu
tion of preferences.
Second, aggregating individuals with different preferences into a social welfare function
is conceptually problematic. The pattern of optimal marginal tax rates can vary significantly ac
cording to the weight put on different preference groups (Cuff, 2000; Boadway et al., 2000; Choné
& Laroque, 2010). If individuals with a low preference for leisure are given a high weight, the
optimal tax system may redistribute from lower to higherincome persons at the bottom end, re
sulting in negative marginal tax rates. A low basic income will reflect this, if a high proportion of
those choosing not to work have a high preference for leisure. The problem is compounded by the
fact that some persons earning little or no income are unable to work due to disability, but might
nonetheless have a strong preference for working if they could.
An alternative way of dealing with heterogeneous preferences, as mentioned earlier, is not to
reward or punish individuals based on their preferences. The value judgment invoked is that policy
should aim to redistribute among individuals to compensate only for differences in characteristics
over which they have no control, such as wage rates or skills—the principle of compensation. At
the same time, they should neither be rewarded nor penalized for characteristics over which they
have control—the principle of responsibility. Individuals are typically assumed to have control
over their preferences (Fleurbaey & Maniquet, 2011), though with some limits resulting from their
socioeconomic backgrounds (Roemer, 1998). Despite the attractiveness of these two principles,
they cannot generally both be satisfied at the same time. For example, suppose there are two wage
types (high and lowwage) and two preference types (high and low taste for leisure), and assume the
government can observe each individual’s wage–preference type. For each preference type, utilities
should be equalized by lumpsum transfers (the principle of compensation); for each wage type,
individuals of different preferences should get the same transfer (the principle of responsibility).
It is straightforward to show geometrically that these two policies cannot be satisfied at the same
time (Boadway, 2012, p. 214).
Fleurbaey and Maniquet (2011) take the approach that while the two principles cannot both
be satisfied, one could be fully satisfied and the other partially. Consider the case where the prin
ciple of compensation is fully satisfied, and the principle of responsibility only partially. Full
compensation is achieved by an equalpreferences transfer, which is a variant of the Pigou–Dalton
57

transfer axiom in income distribution theory. Imagine two individuals with the same preferences
and different wage rates supplying the same labour but obtaining different consumption. By the
Pigou–Dalton axiom, a transfer that reduces their consumption inequality while holding labour
supply constant improves social welfare. Fleurbaey and Maniquet capture partial responsibility
by laissezfaire selection, which says that if all individuals had the same skills but different prefer
ences, laissezfaire would be socially optimal. The social welfare ordering must satisfy laissezfaire
selection and the Pigou–Dalton transfer principle, along with the Pareto principle and the indepen
dence of irrelevant alternatives. Fleurbaey and Maniquet show that this implies a maximin social
ordering with the least welloff individuals being those with the lowest wage rate and the weakest
preferences for leisure. The optimal income tax system maximizes their wellbeing subject to satis
fying incentive constraints. In this case, the least welloff persons will not have the lowest incomes.
As Ghatak and Maniquet (2019) note, a low basic income will apply to lowwage persons with a
high preference for leisure.
Different characterizations of partial responsibility yield different results. An example that
Fleurbaey and Maniquet (2011) consider is the requirement that transfers that reduce differences
in the budget line of two persons with identical wage rates lead to increases in social welfare if the
person with the higher budget constraint has the least preference for leisure. Under this assumption,
the individual with the lowest wage and the highest preference for leisure is considered the worst
off. In this case, the basic income guarantee accruing to the persons with the lowest income would
be correspondingly higher. Fleurbaey and Maniquet also consider cases where responsibility is full
and compensation partial. Their approach emphasizes the need to establish a set of principles that
determine who is the least welloff and therefore most deserving of transfers. As a methodology
for addressing differences in preferences, it is useful, but it provides limited guidance from a policy
perspective. While the least welloff persons include those with the lowest wage rate, whether the
most deserving are those with the lowest or highest preference for leisure depends on the assump
tions adopted. Moreover, no attention is given to the optimal size of the transfer to those unable to
work relative to those with a high preference for leisure.
Involuntary Unemployment II: Those Not Finding Work
So far, the labour market models described assume that the demand for labour satisfies
the supply of labour at the market wage. In the case of intensivemargin models of employment,
individuals choose the hours they work based on their preferences over consumption and leisure,
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while in the extensivemargin case individuals choose to work if the aftertax wage they would
receive is high enough. Apart from those unable to work, all unemployment is voluntary.
In this subsection, we explore labour market environments where individuals may be will
ing and able to work or to work more hours at the prevailing market wage, but opportunities are
not available to them. In these environments, some workers are either involuntarily unemployed
or underemployed. Much of the literature focuses on the former, reflecting the assumption in ex
tensive models of labour supply that workers cannot change their hours of work. Involuntary un
employment can result from labour market inefficiencies, such as matching frictions in job search
or efficiency wages. It can also result from minimum wages that cause excess labour supply.
We consider the implications of involuntary unemployment for the optimal taxtransfer sys
tem, including the basic income guarantee. There are two overriding effects. First, when all un
employment is voluntary, the optimal transfer to unemployed individuals is constrained by the
behavioural response it elicits, such as a reduction in participation or hours of work. For individ
uals who are willing to work but for some reason unable, this behavioural response is mitigated,
and an income transfer will not change their labour earnings. The more of those not working who
are involuntarily unemployed, the less will be the labour market consequences of increased trans
fers to the unemployed. Changes in the optimal income tax system will affect both the extent of
unemployment and the wage obtained by those who have a job. Second, with involuntary unem
ployment, a basic income takes on an insurance role in addition to a redistributive one. Under these
conditions, the optimal basic income is larger than in the case with only voluntary unemployment.
The longer the spell of involuntary unemployment, the more the basic income plays a redistributive
rather than an insurance role, implying it is important to make a distinction between longterm and
shortterm unemployment.
The policy response to shortterm unemployment is unemployment insurance, whereas pol
icy to address longterm unemployment emphasizes redistribution. Temporary layoffs or frictional
unemployment due to job turnover are covered by unemployment insurance and selfinsurance.
Structural unemployment leading to persistent earnings loss is addressed in part by redistributive
policies. Retraining typically results in only partial recovery of earnings loss (Jacobson et al., 1993,
2005). Displaced workers who suffer permanent wage rate declines are comparable to those who
have low skills at the outset, so are candidates for optimal income tax policies. An alternative ap
proach to address wage shocks is wage insurance (LaLonde, 2007), though there is limited literature
on that.
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The normative policy literature has tended to draw a sharp distinction between workers who
face permanent unemployment and ought to receive redistributive transfers versus those who are
temporarily unemployed and ought to receive unemployment insurance. This is so despite the fact
that the same search or matching models may be used to generate unemployment in both cases.
We follow the literature and deal with permanent and temporary unemployment separately in the
following subsections.
LongTerm Involuntary Unemployment
In the case of the longterm involuntary unemployed, a basic income functions mostly as
a redistributive tool for individuals who are unable to find a job due to frictions in the labour
market that result in excess labour supply. Optimal income tax models typically adopt classic
dynamic search or matching models (Pissarides, 2000; Rogerson et al., 2005) to explain involuntary
unemployment. For simplicity, static counterparts of these models are typically used, in which
individuals make one labour market choice that has permanent consequences. There is limited use
of other models of involuntary unemployment, such as efficiency wages or turnover models, in the
optimal income tax context.
The key elements of the static search or matching models used are as follows. Firms seek
ing to hire workers of a given skill type post vacancies, where there is a fixed cost per vacancy
posted. Once hired, workers produce output according to a concave production function. Firms are
competitive and are free to enter or exit industry. A zeroexpected profit condition determines the
total number of vacancies posted V . Unemployed workers of each skill type choose to look for jobs
for their type. The total number of workers of a given type searching is U. A matching function,
M(U,V ), with MU (U,V ) > 0 and MV (U,V ) > 0, determines the number of positions filled. The
matching function is often assumed to be linear homogeneous, so M(U,V ) = V m(1/θ , 1), where

θ = V /U is an index of market tightness. Jobs are filled randomly, so the probability of filling a
job is given by M(U,V )/V = m(1/θ , 1) ≡ π (θ ), where π (θ ) is decreasing in θ . The probability
of a worker obtaining a job is M(V,U)/U = θ π (θ ), which is increasing in θ .
The wage payment y—or earnings, since labour supply is fixed—is determined by bargain
ing between the worker and the firm after a match has been obtained. (Alternatively, competitive
wagesetting will yield similar results, where firms post wages that they will pay for filled vacan
cies.) With Nash bargaining, the equilibrium wage maximizes the Nash product of the surpluses
ρ
of workers and firms, y − T (y) − b (a − y)1−ρ , where T (y) is the earnings tax function, b is the
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transfer to the unemployed, a is the productivity of the worker, and ρ is the relative bargaining
power of workers.18 When workers differ in skills, it is often assumed that this wage bargain
ing process applies separately to each skill type. While this simplifies the analysis of the optimal
taxtransfer system, it restricts workers to searching for jobs of their skill type.
Hungerbühler et al. (2006) were the first to analyze the consequences for optimal income
taxation of involuntary unemployment due to search frictions. They adopt an extensivemargin
participation model, in which workers choose whether to seek a job at their skill level. Those who
do so engage in a job search, and their success depends on a skillspecific matching technology
of the above sort. The value of leisure is the same for all regardless of skills, and this leads to a
cutoff skill level ã such that workers participate if and only if a ⩾ ã. For those who obtain a job,
wage earnings y are determined by Nash wage bargaining, which is efficient since the Hosios con
dition is satisfied. The government observes earnings y and chooses a nonlinear income tax T (y)
to maximize a social welfare function with inequality aversion subject to a budget constraint and
incentive constraints. Since the government cannot distinguish the voluntary from the involuntary
unemployed, it pays the same transfer b to all. While the government observes employment earn
ings y, it cannot observe worker abilities a. This implies that firms employing workers of one skill
level can mimic the bargaining outcomes of others. To preclude this, an incentive constraint applies
to wage bargains, which along with the endogenous participation decision constrains government
redistribution policies.
The tax structure T (y) affects both bargaining outcomes y and the cutoff skill level ã de
termining participation. In particular, participation is decreasing in the average tax rate T (y)/y.
At the same time, the tax affects the wage bargain in conflicting ways. An increase in total tax
liabilities T (y) reduces workers’ surplus, thereby causing an increase in wages and a decrease in
employment. An increase in the marginal tax rate T ′ (y) reduces the incentive for workers to bar
gain for higher wages, so wages fall and employment rises. The participation tax applying to the
marginal participant is always positive, unlike in Saez (2002). The marginal income tax rate T ′ (y)
is positive for all y, while the average tax rate T (y)/y is increasing. Numerical simulations indicate
that marginal tax rates are much higher than in the Mirrlees intensivemargin model.
18 Suppose

the matching function takes the CobbDouglas form, M(U,V ) = U α V 1−α . Hosios (1990) showed that if

ρ = α , bargaining is efficient in the sense that the externalities of search are internalized. The Hosios condition implies
that the share of the surplus captured by workers in the bargaining process reflects workers’ relative productivity at
generating matches, and similarly for firms, so that workers’ search effort and firms’ decisions to create vacancies are
efficient. Then the wage under Nash bargaining maximizes the expected surplus of workers, θ π (θ )(a − T (y) − b).
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Hungerbühler et al. (2006) make some fairly strong assumptions. They assume a uniform
value of leisure for all workers, implying that all workers with skill above the cutoff participate,
while none of those below do. Bargaining to determine earnings is skillspecific and efficient, and
firms and their workers are able to mimic wage bargains of other skill levels. Workers decide only
whether to participate, and search unemployment is permanent. The government cannot distin
guish the voluntary from the involuntary unemployed, which seriously restricts its ability to make
transfers. Some of these assumptions have been relaxed in subsequent literature.
Lehmann et al. (2011) allow heterogeneity in the value of leisure at all skill levels. This
leads to both voluntary and involuntary unemployment for all skill types. Variable participation at
each skill level creates a participation elasticity as in Diamond (1980) and Saez (2002), which both
is realistic and makes comparison with the latter possible. Lehmann et al. first study the maximin
case, where analytical results are possible. The least welloff are the involuntary unemployed,
who all receive the same transfer. Optimal marginal tax rates are positive everywhere and tend to
be higher than in models with no involuntary unemployment. Participation tax rates are positive
everywhere, as in the pure extensivemargin case under maximin. If the elasticity of participation
falls with skill level, which they suggest is plausible, the average tax rate is increasing in earnings,
so is progressive. Simulations are needed when social welfare exhibits finite inequality aversion.
In this case, the participation tax and the marginal tax rate can be negative at the bottom, as in Saez
(2002).
Jacquet et al. (2014) analyze a variant to Lehmann et al. (2011) that differs in two main
ways. First, they preclude the possibility of one skill level mimicking another by choosing the
same wage. The government can observe wage bargaining in each group, so the incentive con
straint no longer applies. Second, wage bargaining takes the form of Kalai bargaining rather than
Nash bargaining. This implies that the shares of the surplus accruing to workers and firms are

exogenously fixed. Earnings of a typea worker are ya = ρa a + (1 − ρa ) T (ya ) − b , where ρa
is the proportion of the surplus from the bargain accruing to workers,19 so the equilibrium wage
is increasing in the level of the tax and does not depend on the marginal tax rate. An increase in
the tax on a given skill level both reduces labour demand—since y increases—and reduces labour
supply—since participation decreases.
Using this, the optimal participation tax for workers of skill level a is a straightforward
19 More

precisely, the wage rate y for type a maximizes the minimum of (y − T (y) − b)/ρa and (a − y)/(1 − ρa ), so

ρa is the bargaining strength of the worker.
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extension of (21) for the pure extensivemargin case:

1 − ga ρa 1 + ηaD
T (ya ) + b

=
ca − c0
γ ηaD + ηaP + ηaD ηaP
where ηaP is the elasticity of participation of a typea worker, and ηaD is the elasticity of demand for
a typea worker with respect to surplus a − ya . This makes it clear that there are both demand and
supply influences at work in labourmatching models. Jacquet et al. (2014) simulate the optimal
values of participation tax rates using values for the elasticities ηaP and ηaD that are empirically
reasonable. They find that optimal taxes are systematically lower than in pure extensivemargin
models without involuntary unemployment, which is intuitive since there is now an additional
decision margin influenced by the tax. They also find that the optimal employment tax decreases
when the elasticity of labour demand increases relative to the participation elasticity.
Kroft et al. (2020) build on Lehmann et al. (2011) by developing a sufficient statistic
approach to formulating the tax structure. Individuals face a distribution of occupationspecific
discrete search costs and decide whether to search for work in a particular occupation. As in Saez
(2002), wages/output are observable, and income tax liabilities are occupationspecific. Search
activity is unobservable, so the transfer to both the voluntary unemployed (those not searching
for work) and the involuntary unemployed (those unable to find work) are the same. How wages
and employment are determined is not specified. Rather, it is simply assumed that the equilibrium
distribution of wages and employment across occupations depends on the government’s tax poli
cies. Employment in an occupation equals the product of the number who search for a job in that
occupation and the conditional probability that a participant will find a job.
Kroft et al. (2020) differentiate between micro responses to taxes, captured by changes in
participation or, equivalently, search decisions, given wages and conditional probabilities of em
ployment, and macro responses to taxes, captured by the general equilibrium changes to wages and
conditional probabilities of employment. Participation decisions depend on expected utilities that
in turn depend on taxes through both micro responses and macro or general equilibrium responses
(through changes in wages and conditional probabilities). The optimal tax formula depends on both
micro and macro responses and is expressed using sufficient statistics.
This can most easily be seen in the pure extensivemargin case where individuals search for
work in only one occupation and the macro effects of a tax change are restricted to effects of the
wage and conditional probability within a given occupation. The optimal participation tax rule is
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a straightforward extension of (21) above:
πi
Ti + c0 1 − gi πim
=
ci − c0
ηi

where the new terms on the righthand side are the macro participation elasticity πi , the macro em
ployment elasticity ηi , which captures changes in both participation and conditional probabilities,
and the micro participation elasticity πim .
Kroft et al. (2020) define gi as the social welfare weight of giving individuals in occupation
i one more dollar, holding wages and conditional probabilities fixed, as in Saez (2002). Since this
additional dollar results in general equilibrium effects, gi is multiplied by the ratio of the macro to
micro participation elasticities. With fixed wages and full employment case, the participation tax
reduces to (21), since with fixed conditional probabilities of employment ηi will be equal to πi , and
with fixed wages, the micro and macro participation elasticities will be the same.
Having a negative participation tax rate at the bottom of the earnings distribution now de
pends on whether g1 is greater than the ratio of the micro to the macro participation elasticity
(π1m /π1 ). The size of this ratio depends on the assumed underlying wage determination process
and could be greater or less than one. For example, in the case of riskneutral individuals and the
search/matching model discussed above, the ratio will be greater (less) than one if the workers’ bar
gaining power is less (greater) than the elasticity of the matching function, and will be equal to one
if the Hosios condition is satisfied. Notably, the equity effect of an increase in the tax rate depends
on general equilibrium responses of wages and conditional probabilities, while for efficiency what
matters is the macro response of employment.
Kroft et al. (2020) extend the model to allow for a form of “intensive” labour responses
as in Saez (2002), in which individuals can choose to work in one of two adjacent occupations.
In this case, changes in taxes in one occupation can have spillover effects on wages and employ
ment in other occupations, and the optimal tax rule is modified accordingly. Simulations of the
optimal income tax system in this mixed model illustrate the effect of these macro responses on
the transfer to the unemployed and the marginal tax rates. First, assuming zero spillover effects
and equal micro/macro participation elasticities, they show that using their lower estimated macro
employment elasticities rather than the micro employment elasticity results in a higher transfer to
the unemployed. In both cases, the employment tax for the lowestearning occupation is negative,
and marginal tax rates are negative at low incomes. Then, using the macro employment elasticity,
they show that for macro/micro participation elasticity ratios greater (less) than one, the employ
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ment tax for the lowestearning occupation is negative (positive) and the transfer to unemployed
is smaller (larger). Further, when this ratio is less than one, marginal tax rates are positive for all
income levels.
Importantly, their results suggest that the transfer to the unemployed will be greater when
incorporating these general equilibrium responses, and this impact will be greater when the govern
ment has lower redistributive tastes. Despite the uncertainty surrounding the estimates and values
of the sufficient statistics used, they conclude that endogenous wages and employment pushes the
optimal tax system toward a negative income tax system and away from an EITC.
The papers discussed so far assume that the government does not distinguish between the
voluntary and involuntary unemployed, and makes the same transfer to each. Boadway and Cuff
(2014) assume that the government can observe imperfectly those who are involuntarily unem
ployed using an unspecified monitoring mechanism. The model is similar to Lehmann et al. (2011),
with some exceptions. Individuals vary in both skill and cost of working. Those who choose to
participate can either opt for a job of their skill level or enter the nextlowerskilled job market,
where they incur a lower disutility of work than lowskilled workers. Higherskilled individuals
have a higher probability of finding a job. The government gives a different transfer to the volun
tary and involuntary unemployed, and this gives rise to three incentive constraints: a participation
constraint, a constraint discouraging highskilled workers from choosing lowskilled jobs, and a
constraint discouraging the voluntary unemployed from pretending to be involuntary unemployed.
The government uses costly and imperfect monitoring to identify the involuntary unemployed. In
the optimum, the highskilled workers with the lowest disutility of work will search for highskilled
jobs, while those with the highest disutility of work will not participate, and those with intermediate
disutility levels will search for lowskilled jobs. More intensive monitoring increases the differ
ence between transfers to voluntary and involuntary unemployed and increases the transfer to the
voluntary unemployed.
In the optimal income tax literature, search or matching frictions are the source of invol
untary unemployment. In principle, involuntary unemployment could be a result of firms paying
efficiency wages. In the efficiency wage model of Shapiro and Stiglitz (1984), firms offer work
ers wages above the marketclearing level to induce them to work harder—that is, not to shirk.
Workers who get caught shirking are laid off and receive unemployment transfers. The incentive
not to shirk is increasing in the difference between the wage paid and the transfer received if laid
off. Offering higher transfers to the unemployed tightens the noshirking constraint. Firms have to
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offer higher wages to discourage shirking, and more unemployment is generated. The result is a
limit on transfers to the unemployed, or to the basic income.
Another source of involuntary unemployment is excess labour supply as a result of min
imum wages. Much of the focus of the optimal tax literature has been on determining whether
a minimum wage can be a welfareimproving policy alongside the optimal nonlinear income tax.
Boadway and Cuff (2001) demonstrate in the standard nonlinear income tax model that if the gov
ernment can perfectly monitor job search/offers and requires all job offers to be accepted, then with
a binding minimum wage, only individuals with abilities greater than the minimum wage will be
offered jobs. Consequently, the government has information about the abilities of those who are
not working and can provide a higher transfer to them. Other papers have focused on economies
where wages are determined endogenously. In such a setting with intensivemargin labour de
cisions, Marceau and Boadway (1994) demonstrate that a minimum wage inducing involuntary
unemployed of lowskill workers can improve social welfare if the lowskilled have a negative tax
liability. Lee and Saez (2012) obtain a similar result in a model in which individuals make par
ticipation decisions and differ in their cost of working in one of two possible occupations. They
assume efficient rationing so that unemployment induced by a minimum wage will affect those
with the highest costs of working. Then, a minimum wage in the lowskilled occupation can be
welfareimproving if participation in this occupation is being subsidized. A minimum wage can
mitigate positive labour supply/participation distortions induced by the optimal income tax system
and enhance redistribution to the lowskilled.
Other papers have considered settings in which there is temporary involuntary unemploy
ment, and a minimum wage policy can have redistributive and efficiencyenhancing roles. In
Hungerbühler and Lehmann (2009), there is wage bargaining between workers and firms, and the
bargaining share of workers is assumed to be less than the elasticity of the matching function, so
the Hosios condition is violated, and bargaining is inefficient. A binding minimum wage at the
bottom of the wage distribution can be welfareimproving. Similarly, Lavecchia (2020) shows that
a minimum wage can reduce search congestion externalities. He demonstrates that without search
frictions, if the optimal participation tax is negative for the lowestskill occupation, then imposing
a minimum wage offsets this distortion and results in greater redistribution. The upshot of this
discussion is that the minimum wage can be a complementary policy tool for a basic income.
The models of this subsection assume that the absence of a job match gives rise to perma
nent unemployment, so the policy remedy involves redistribution. We now assume that matching
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induced unemployment is temporary: workers who do not find matches in the current period expect
to do so sometime in the future, although the duration will be uncertain. In this context, the govern
ment policy response is to provide unemployment insurance, assuming that such insurance cannot
be provided privately or through selfinsurance. Given that unemployment is temporary, complete
ness dictates that explaining job loss becomes part of the analysis. In much of the literature, either
this is suppressed, or job loss is assumed to be random.
Temporary Involuntary Unemployment
When involuntary unemployment is temporary, its effects on human capital and future
wages are limited, and a basic income functions more as a form of unemployment insurance than
a redistributive transfer (although it is also that). A targeted basic income would act as an income
tested form of unemployment insurance, where workers with lower wealth and lower wages—and
therefore less ability to selfinsure—would receive a higher transfer. The same search models used
in the permanent unemployment case are used in the temporary unemployment case, except they
must be dynamic models, where individuals make choices each period and can transition from one
job to another. In such models, agents take into account the possibility of future matches. De
pending on the model, this may lead them to choose to hold off accepting a job if they believe a
better one can be found by waiting. Alternatively, in models where it is relatively easy to find a job
once you already have one, individuals may accept jobs they would not in a static search model. In
dynamic search models, an unemployment transfer can affect things like job turnover, the duration
of search, and search intensity.
The literature on optimal unemployment insurance has largely ignored any redistributive
role and focused on efficiency concerns. Although studies of the design of unemployment insur
ance have been around a long time (as surveyed in Karni, 1999, and Topel and Welch, 1980),
the recent literature has been inspired by Chetty (2008). He considers a representativeindividual
model, in which the individual faces some chance of becoming unemployed. The individual can
respond by searching for work if unemployed and selfinsuring against the income loss due to
unemployment. In the absence of full selfinsurance (or a private unemployment insurance mar
ket), governmentprovided unemployment insurance serves to smooth consumption between em
ployment and unemployment but discourages search. Optimal unemployment insurance trades off
these two effects. Chetty considers both a static model and a dynamic one in which duration of
unemployment spells depends on search.
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The efficiency analysis of unemployment insurance has been extended in a number of di
rections. Chetty and Looney (2006) argue that liquidity constraints are tighter for workers with
low family income and wealth, and the latter face higher income volatility. Targeting unemploy
ment insurance to them improves efficiency by avoiding moral hazard effects for higherincome
workers. Crossley and Low (2010) find that liquidity constraints (the ability to selfinsure) fall
with age, so unemployment benefits should be lower for older persons. Cremer et al. (1996) study
optimal unemployment insurance benefits when duration of unemployment is variable and workers
face the possibility of a job mismatch. Benefits increase the duration of unemployment and allow
some workers to wait for the right offer. Others, however, end up permanently unemployed, and
benefits are regressive. Optimal benefits trade off these effects. Landais et al. (2018) augment the
Chetty (2008) model by assuming unemployment is determined by a standard matching technol
ogy with wages determined by bargaining. With matching models, labour market tightness (the
ratio of vacancies to jobseekers) is endogenous and may be inefficient because wage bargaining is
inefficient. In this context, optimal unemployment insurance involves not just a tradeoff between
insurance and search effort, but also a correction for inefficient market tightness. If labour market
tightness is too low because bargaining leads to excessive wages, unemployment insurance should
be lowered to increase tightness, and vice versa. Landais et al. argue that since tightness falls dur
ing recessions, unemployment insurance should rise. Spinnewijn (2015) finds that the unemployed
overestimate their chances of getting a job, so they search and save too little. To correct for these
behavioural biases, unemployment benefits should be appropriately higher.
These models assess unemployment insurance using efficiency criteria. Boadway and Cuff
(2018) consider an extensivemargin optimal income tax setting with search unemployment, in
which unemployment insurance transfers exist alongside transfers to the voluntary unemployed.
Their model is similar to that of Lehmann et al. (2011) with several exceptions. Workers are
riskaverse but are unable to insure themselves against income losses if involuntarily unemployed.
They can choose to be voluntarily unemployed or to search for a job, in which case they decide how
much search effort to exert. The government observes whether workers search or not but cannot
observe their type if unemployed. For those who obtain a job match, the government observes
both the output they produce and the wages they obtain by bargaining. The government imposes a
piecewise linear income tax such that workers of different wages face different marginal tax rates
and lumpsum transfers. As well, the government sets a separate transfer to the voluntary and
involuntary unemployed, where the latter is equivalent to an unemployment insurance benefit.
68

The Boadway–Cuff model includes both insurance and redistribution concerns, possible
inefficiencies of search and wagesetting, and individual participation and search effort decisions.
Government social welfare maximization leads to assigning different policy instruments to differ
ent policy targets. Marginal wage tax rates affect bargained wage rates and are chosen to achieve
efficient wagesetting. This implies that optimal choices of transfers to employed workers of dif
ferent types (i.e., average tax rates) and to the voluntary and involuntary unemployed need not take
account of their effects on wage rates. The optimal unemployment benefit trades off insurance
with participation and search incentives but is independent of equity weights. Optimal redistri
bution is achieved by typespecific transfers (average tax rates) to the employed and transfers to
the voluntary unemployed and is constrained by both participation and search decisions. Over
all, these results provide some justification for separating unemployment insurance design from
redistributive taxtransfer policy.
The requirements of the analysis are, however, demanding, and more work needs to be
done. The assumption that the government can observe who is searching for a job so can distin
guish the voluntary from the involuntary unemployed allows it to target redistributive transfers to
the former and unemployment insurance to the latter. As well, the absence of longterm unem
ployed absolves the government from differentiating transfers to the disabled and those unable to
find work. In practice, governments impose eligibility requirements on job search that can only
imperfectly be enforced by monitoring. The assumption that redistributive taxes can be perfectly
targeted to workers with different wage rates or earnings and that participation is the only choice
workers make ensures that redistribution can be assigned to the income tax system, leaving unem
ployment insurance to address insurance. In the real world, policy instruments cannot be so finely
targeted. Nonetheless, the analysis makes the useful distinction between insurance and redistribu
tion functions of taxes and transfers and suggests that in the context of a basic income guarantee,
unemployment insurance and basic income might be viewed as complementary policy instruments.
Behavioural Economics Considerations
Behavioural economics studies economic outcomes and policies when individuals do not
behave as rational selfinterested agents (Bernheim et al., 2018, 2019). Individual decisions might
exhibit present bias if they put excessive weight on current versus future benefits or costs. Present
biases lead to undersaving, procrastination, and unhealthy consumption choices. Individuals may
be hampered by bounded rationality and rely on rules of thumb, heuristics, or other arbitrary deci
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sion rules. They may be inattentive and not take proper account of available information, or their
choices might be influenced by context irrelevant to the underlying economic decision. They may
also make choices against their own interest, because they are motivated by moral considerations
or are abiding by social norms.
How governments should design policy interventions in light of these behavioural consid
erations has received a great deal of recent attention (Congdon et al., 2011). Governments may
impose taxes, subsidies, or regulations to influence irrational choices (e.g., tobacco and drug con
sumption, vaccinations, mandatory savings) or regulate the markets for products that are compli
cated for consumers to understand (e.g., financial instruments, pharmaceuticals). They may design
policies to “nudge” consumers into making the best choices (Thaler & Sunstein, 2008). An impor
tant conceptual issue that arises in designing policies in light of behavioural considerations is the
legitimacy of government overriding the preferences of individuals to correct their behaviour. Our
concern is how behavioural economic considerations influence optimal income tax policies. There
is a limited literature on this, and it typically regards government intervention as legitimate on the
grounds that government is taking the longrun interests of individuals into account.
We begin with a brief discussion of social norms, since these influence individual behaviour
in ways that are potentially important for redistribution policies, including basic income, and then
consider the design of optimal linear and nonlinear income taxes in light of behavioural biases.
Social Norms
Social norms can be understood as the propensities of individuals to take actions out of an
intrinsic desire to follow the social norms independent of individual utility, and the propensities of
which are shared by a population (Elster, 1989). Individuals may also make decisions on whether or
not to follow one social norm or another (or with regard to how closely they follow them) depending
on how other individuals appear to be behaving. This has been shown to be particularly important
in the context of tax compliance.20 One set of social norms that are particularly important in the
context of basic income are the norms of work, which can affect an individual’s decision whether
and how much to work, as well as the responsiveness of work decisions to changes in the income
20 Using

both laboratory and field experiments, various papers have demonstrated that individuals’ tax compliance

is affected by information about other taxpayers’ compliance behaviour and their beliefs about compliance (see, for
example, Alm et al., 1999, and Wenzel, 2005). This norm of compliance is often termed “tax morale” (Luttmer &
Singhal, 2014).
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tax system. We begin with a brief review of recent empirical evidence examining work norms
before discussing the implications of such norms for the design of income taxes.
Woittiez and Kapteyn (1998) and Aronsson et al. (1999) both show that an individual’s
choice of hours to work depends on the hours worked by their social reference group. Consequently,
a change in taxes will affect an individual’s labour supply decision both directly by changing the
individual’s own return to work, but also indirectly by affecting the hours worked by the individual’s
social reference group. Using German panel data, Chadi (2014) finds evidence for a social work
norm that causes disutility to unemployed people living off of public funds. He finds that this is
also true of employed people receiving public funds, but that individuals are better off employed
with a transfer than unemployed. Grodner and Kniesner (2006) calibrate a model where consumers
maximize a Stone–Geary utility function and find evidence that labour supply decisions are affected
by “spillover effects” where individuals move toward the average working hours of their reference
group. Therefore, they respond to taxation in a complex way that depends on their peers’ decisions.
Using the 1979 National Longitudinal Survey of Youth, Weinberg et al. (2004) track individuals as
they move across neighbourhoods and find that their labour market activity is correlated positively
with those of their neighbours. Though this need not be due to work norms in neighbourhoods, it
is one consistent explanation.
Kleven (2014) explores social norms as an explanation for the observed high levels of tax
ation in Norway, Sweden, and Denmark relative to the United States. The tax rate in Scandinavian
countries is close to 80% when accounting for all income, payroll, and consumption taxes, but
Scandinavian governments tend to use their public spending to in effect subsidize labour supply
by lowering the prices of goods that are complementary to working (such as child care, preschool,
and elder care). Meanwhile, the U.S. has relatively lower levels of distortionary taxes and transfers,
but without the corresponding spending on goods and services that support the working population.
Social norms may play an important role in determining which tax regime is observed. Kleven also
demonstrates a positive correlation between the proportion of people believing that other people
can be trusted and the taxtoGDP ratio for various countries. Social beliefs about why people are
poor also appear to be important. There is a weak negative correlation between the proportion of
society who believe poor people are lazy and taxtoGDP ratio. This correlation supports the idea
that cultural norms and social trust are related to the level of taxation, but this relationship is not
necessarily causal.
Social norms may be endogenous, in that they can evolve. Bordignon (1993) uses per
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ceptions of fairness and ethics to endogenize the social norms of taxation by adopting “Kantian”
preferences. Under Kantian preferences, individuals determine what they consider to be a fair
tax burden based on their income and what they believe the average person should pay, then they
choose how much to evade. Boadway et al. (2007) adapt the notion of ethical behaviour and Kan
tian preferences to the context of tax avoidance. Individuals first choose an ethical tax liability. If
their actual tax liability is less than or equal to the ethical tax liability, then they behave ethically
and choose their labour hours as if the tax rate is zero. If their actual tax liability exceeds the ethical
amount, they behave “egoistically” and adjust their labour supply to reduce their tax burden, be
having as economic optimizers. This model yields higher labour supply and lower tax elasticities
than models with no ethical considerations, offering an explanation for why observed labour supply
and tax elasticities differ from standard economic predictions.
Incorporating norms regarding both extensive and intensive work decisions, Aronsson and
Sjögren (2010) examine Pareto efficient income taxation in a twoabilitytype optimal income tax
model. The intensive social norm is modelled as a utility cost if hours worked deviate from some
reference number of hours (either the mean or the mode of the hours worked distribution). This
generates a potential wedge between an individual’s marginal rate of substitution of leisure for
consumption and their aftertax wage. Consequently, from the planner’s perspective (who respects
individual preferences), working generates an externality that can be corrected through the income
tax system. The form of corrective taxation (positive or negative marginal tax rates) ultimately
depends on the distribution of ability types in the population since this determines the distribution
of hours worked and the reference hours. To capture the participation social norm, Aronsson and
Sjögren assume the utility cost of not participating depends positively on the total number of partic
ipants in the population. The participation (extensive) social norm alone does not change the Pareto
efficient income tax schedule relative to the models case without any social norms, since the opti
mal marginal tax rates depend only on the intensive labour supply decisions. The optimal marginal
tax rates will be affected in the presence of social norms relating to hours worked (intensivemargin
social norms), depending on the reference hours. In this case, the optimal tax changes to address
the externalities arising from the intensivemargin norms will also affect individuals’ participation
decisions.
Boadway and Martineau (2016) instead focus on social norms affecting the work partici
pation decisions using the extensivetax model of Diamond (1980) and Saez (2002). They assume
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the participation decision for a typei individual is given by
ci + x(h0 , c0 ) ≥ c0 + vi

(42)

where ci is consumption if working, c0 is the transfer if not working, and vi is the utility from
leisure. The term x(h0 , c0 ) is a social norm term reflecting the moral reward of work, where h0
is the total number of nonparticipants. Low (high) levels of nonparticipation signal that most
nonparticipants do not have work due to luck (choice), and x(·) is positive (negative) and increas
ing (decreasing) in the transfer to nonparticipants. Social norms may also affect either the utility
cost of not participating (which can be viewed as a form of stigma), and whether optimal partic
ipation taxes will be higher or lower will depend on the welfare weight given to nonparticipants
and the strength of the feedback effects of the social norm on participation and government re
sources. Given these assumptions, multiple local stable equilibria can arise, where the optimal tax
is constrained by present norms, but governments could also use the tax system to induce a change
in norms. Unfortunately, the transition dynamics of shifting from one equilibrium to another (for
example, from a lowparticipation to a highparticipation economy) are complex and depend on
political factors. For example, if a government initiates but does not complete a transition from
one equilibrium to another for some reason (such as losing power or an electoral backlash), indi
viduals may end up being worse off. If, however, commitment to a complete transition is possible,
transitioning from one equilibrium to another has the potential to be Pareto improving. Focusing
on a local equilibrium with a low (high) level of nonparticipation, the participation social norm
will result in higher (lower) optimal participation taxes than without the social norm.
Another set of social norms that could have implications for basic income are norms of dis
tribution governing what allocations of resources individuals feel are fair and norms of reciprocity.
Kahneman et al. (1986) find that norms about fairness reduce the ability of firms to respond to
market conditions in terms of making profits. For example, individuals find it unfair that a firm
reduces wages in times of high unemployment. Yet if a worker left, the individual has no issue
with their replacement being paid the (lower) market rate. Görges and Nosenzo (2020) in a recent
handbook chapter survey the experimental evidence measuring social norms in the labour market,
including the norms of reciprocity with respect to effort provision. The evidence provides some
support that people believe workers should be paid some minimum reference wage even if econom
ically inefficient, but that effort should be commensurate with wages. Low effort is unacceptable
when individuals receive high wages, but acceptable when receiving significantly lower wages.
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Additionally, these studies find that shirking is less acceptable when effort is observable.
In short, there are many norms that limit the idiosyncratic inequities that individuals face.
These norms may not always be economically efficient. While many people worry about the effects
basic income may have on labour supply, societies with strong norms of reciprocity may actually
find themselves in a situation where people are mobilized to more socially useful aims. Individuals
who can work in the market may continue working thanks to norms of work, while those who cannot
may feel additional social impetus to “pay back” the basic income (due to norms of reciprocity)
with other socially useful but economically undervalued work.
Optimal Income Taxation With Behavioural Biases
Behavioural considerations have been incorporated into optimal income tax models by Ger
ritsen (2016), Lockwood (2016), Bernheim and Taubinsky (2018), and Fahri and Gabaix (2019).
In each case, deviations from standard behaviour take the form of biases in labour choice. To illus
trate, consider the case of a linear progressive income tax in (1). Suppose the utility function takes

the quasilinear form u c − h(ℓ) . In the absence of bias, an individual with wage rate w solves
problem (4), giving
h′ (ℓ) = (1 − t)w,

⇒


ℓ (1 − t)w

(43)

and the indirect utility function v(t, b; w). For individuals with behavioural bias, (43) is not satisfied.
Following Gerritsen (2016), define the bias by γ , where:

γ=

h′ (ℓ)
− 1.
(1 − t)w

(44)

The bias could represent various behavioural considerations discussed above, such as present bias,
keeping up with the Joneses, and so on. If γ > 0, the individual supplies too much labour, and vice
versa. In Bernheim and Taubinsky (2018), γ varies among wage types, so we denote it γw .
The government treats γw as a deviation from optimal behaviour and gives it no weight in
social welfare. The government maximizes a utilitarian social welfare function
subject to an aggregate budget constraint b =

R

w ty(w)dF(w) = ty,

R

w v(t, b; w)dF(w)

where y is average income. The

problem is a straightforward extension of the standard optimal linear progressive taxation problem
discussed above, and the optimal tax rate t is an extension of (8):
 


−Cov β (w), y(w)
t
+ E[γw ] + Cov[γw , ν (w)]
=
1−t
β yεy
74

(45)

where εy(w) is the elasticity of taxable income, β (w) is the marginal utility of consumption, and

ν (w) = β (w)yεy(w) /(β yεy ) reflects how the taxpayer’s marginal utility of consumption and elas
ticity of taxable income compare with the average. Eq. (45) differs from the standard case by the
last term, which reflects the social benefit of offsetting individual biases. If γw > 0, the tax rate is
increased to reduce the oversupply of labour. The correction will be greater to the extent that those
with large biases have higher marginal utilities of consumption and elasticities of taxable income.
Bernheim and Taubinsky (2018) also consider the case where the bias is due to mispercep
tions about the tax rate. If individuals underestimate the income tax rate, they are less responsive
to increases in the tax rate. This allows the government to set a higher tax rate and achieve more
redistribution.
Lockwood (2016) assumes the behavioural distortion takes the form of present bias. Con
sumers put excessive weight on labour supply relative to consumption and maximize the bi

ased utility function u (1 + γw )c − h(ℓ) , where γw < 0. Their firstorder condition is h′ (ℓ) =
(1 + γw )(1 − t)w, so they undersupply labour. Assuming γw is the same for all, (45) reduces to:
−Cov[β (w), y(w)]
t
+ γ.
=
1−t
β yεy
The greater the present bias—the smaller is γ —the more is labour undersupplied, and the lower is
the optimal marginal tax rate.
This analysis has been extended to optimal nonlinear income taxation by Gerritsen (2016)
and Fahri and Gabaix (2019). The approach of Fahri and Gabaix extends that of Bernheim and
Taubinsky (2018) by incorporating additional behavioural effects. Suppose we write the utility
function in terms of consumption and income as v(c, y; w) ≡ u(c, y/w). Maximizing this subject to

the budget constraint c = y − T (y) gives the firstorder condition 1 − T ′ (y) vc + vy = 0. Drawing
on Gerritsen (2016), Fahri and Gabaix define the behavioural wedge as

′ (y) v + v
1
−
T
c
y
τ b (y) = −
vb

(46)

where vb is the marginal utility of income. If τ b (y) > 0, the individual overestimates the benefits
of working so works too much, and vice versa. This definition captures the individual’s misopti
mization over labour supply discussed above.
A second behavioural effect considered in Fahri and Gabaix (2019) is a behaviour cross
influence, denoted as εy∗ (y). It is the compensated elasticity of earnings of an individual of income

y with respect to the marginal retention rate at income level y∗ ̸= y—that is, 1 − T ′ (y∗ ) . For
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example, if individuals mistake average for marginal tax rates, the tax rate at y∗ < y influences
labour supply at income level y, and εy∗ (y) > 0. Fahri and Gabaix derive the optimal marginal tax
rate analogous to (17) in the presence of these two behavioural effects:

 Z
∞ ε ∗ (y) T ′ (y∗ ) − τ̃ b (y∗ ) yh∗ (y)
1 − H(y∗ ) 1 − G(y∗ )
T ′ (y∗ ) − τ̃ b (y∗ )
y
=
−
dy.
′
∗
∗
∗
∗
∗
1 − T (y )
ε (y )y h(y )
1 − T ′ (y) y∗ h∗ (y∗ )
0 ε (y )

(47)

The first term on the righthand side is the same as in the standard case of (17). The other terms
capture behavioural effects. When the behavioural crossinfluence elasticity εy∗ (y) is positive, an
increase in the tax rate of individuals at income y∗ causes those at income y to perceive their own tax
rates as higher, leading to a decrease in the labour supply and a reduction in the optimal marginal
tax rate. The tax rate is also affected by the behavioural wedge, τ̃ b (y), caused by misperceptions
of the value of working. When τ̃ b (y) > 0, the agent works too much, and the optimal marginal tax
rate will increase.
Fahri and Gabaix (2019) note that when τ̃ b (y) < 0, it is possible that T ′ (y∗ ) < 0. For ex
ample, individuals may underestimate the fact that more working leads to higher human capital
accumulation and higher wages in the future. They argue that these biases could be particularly
important at the bottom of the earnings distribution so that the marginal tax is negative at low in
comes. This would provide a behavioural rationale for an EITC different than that proposed by
Saez (2002). Evidence from the SelfSufficiency Project in British Columbia and New Brunswick
in the 1990s does not support this argument for participation subsidies. Part of the purpose of
these experiments was to evaluate the idea that providing an incentive to work would cause wages
to rise and improve employment prospects. As noted above, Card and Hyslop (2005) found that
while employment was increased while workers were supported by the experiment, once it con
cluded, the employment effects disappeared. There was apparently little human capital generation
for lowincome experiment participants.
Gerritsen (2016) derives the analogue of (47) without the behavioural crossinfluence, so

εy∗ (y) = 0. He empirically estimates the behaviour wedge τ b (y), which is a sufficient statistic for
the degree of individual misoptimization. He uses information on life satisfaction from the British
Household Panel Survey as a measure of individual wellbeing based on respondents’ answers to
the question whether they would prefer to work fewer, greater, or the same number of hours at
their current hourly wage rate. He finds support for a positive relationship between a worker’s
current income and the amount they are working relative to their wellbeing maximizing amount.
Consequently, the marginal tax rates on lowincome individuals should be lower to induce greater
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labour supply, lending some empirical support to the assertion of Fahri and Gabaix (2019).
Lessons From Optimal Income Taxation for Basic Income Policy
A basic income guarantee is a common feature of the optimal income tax literature. The
standard approach in the literature is to choose an income tax structure that maximizes a social
welfare function subject to a government budget constraint and taking into account individual be
havioural responses to taxation. The social welfare function satisfies nonnegative aversion to in
equality in utility, which leads to aversion to income inequality. Underlying the budget constraint
is an assumed knowledge of the characteristics of the population, such as their distribution of skills,
as well as the economy’s production technology. Restrictions may be imposed on the form of the
income tax structure—for example, linear progressive, piecewise linear, or nonlinear. The gov
ernment may also face informational constraints. Individual characteristics or effort determining
earned income may be unobservable. For individuals who are unemployed, the government may
not know whether they are voluntarily or involuntarily unemployed, or whether they are able to
work. Even if the government can observe whether an unemployed person chooses not to work, is
unable to work, or is able to work but cannot find a job, it still has to decide what sizes of transfers
to give to each class of unemployed, and that will involve some normative judgment. The exact
structure of the optimal taxtransfer system and the size of the basic income guarantee will depend
upon all of these factors.
The models used to analyze optimal income taxation are very diverse. The results are
modelspecific and depend critically on assumed social objectives. Nonetheless, there are some
common themes running through the literature. We focus on the results that are most important for
basic income. Two main dimensions are relevant. One is the size of the basic income guarantee
and whether it differs for different types of persons. The size of the basic income guarantee can
be interpreted as the transfer to those with no taxable income—that is, the intercept of the optimal
income tax schedule along the vertical axis. The second is the structure of income tax rates near
the bottom of the income distribution, including both marginal tax rates and participation tax rates.
Of particular interest is whether marginal tax rates are relatively high at the bottom compared with
at higher income levels, and whether the participation tax rate is positive or negative.
Our purpose in this section is to summarize the key results recounted in more detail above.
The starting point is the Mirrlees optimal income tax model based on intensivemargin labour sup
ply decisions. Individuals have the same preferences but different fixed wage rates and face a
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perfectly elastic demand for labour. The optimal income tax structure features marginal tax rates
between zero and unity, but the pattern of marginal tax rates is ambiguous. Simulations and analyt
ical approaches suggest that marginal tax rates are initially declining and then increase moderately,
except under a maximin social welfare function where they tend to fall monotonically. Average
tax rates tend to rise over most of the income distribution, although they may peak before the top.
The size of basic income is generally hard to characterize. It tends to be higher the more averse to
inequality is social welfare. It is also higher the greater is the general valueadded tax rate.
If the government is restricted to a linear progressive income tax, the fixed marginal tax
rate rises with the basic income guarantee. The basic income is higher the greater is the aversion
to inequality and lower the larger are government expenditure requirements. If the income tax
is piecewise linear, marginal tax rates can either rise or fall starting from the lowest tax bracket.
Under reasonable assumptions, the marginal tax rate is higher at the bottom than higher up, and
basic income is higher than in the linear progressive tax case.
Policy prescriptions can change when individual labour supply decisions are restricted to
be discrete—that is, along extensive margins. In the simplest case of Diamond (1980) and Saez
(2002), individuals choose only whether to participate in the labour market. Those who participate
are restricted to a job suitable to their skills and paying jobspecific earnings. The tax system
consists of discrete taxes based on earnings, including a transfer (basic income) to those with zero
earnings. An innovative finding in this pure participation model is that if an increment of income
to nonparticipants is given more social weight than an increment to participants and if aversion to
inequality is not too high, a participation subsidy to the lowestskilled participants is optimal. This
is of practical relevance since it corresponds with the CWB in Canada and the EITC in the U.S.
While this result has generated much attention, it is restrictive. It does not apply if the social weight
given to nonparticipants—who include individuals of various skills who choose not to work—is
less than the social weight given to low earners. Nor does it apply if the social welfare function
exhibits a high degree of aversion to inequality, such as the maximin social welfare function. More
generally, the pattern of participation tax rates is ambiguous in the extensivemargin model. If the
elasticity of participation is constant or increasing with income, the participation tax rate will be
increasing.
Adding other discrete choices reduces the likelihood of participation subsidies. If, as in
Saez (2002), individuals can choose both whether to participate and, if so, whether to take the job
most suited to their skills or the one that is one skill level lower, the case for a participation subsidy
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at the lowest earnings level is reduced. A participation subsidy will be optimal only if the elasticity
of participation is large enough relative to the elasticity of job choice.
Adding more margins of decisionmaking tempers the case for participation subsidies fur
ther. If individuals can make both an extensivemargin choice—whether to participate—and an
intensivemargin choice—how much to work—the chances that a participation subsidy is optimal
is reduced. As well, marginal tax rates are reduced, and the optimal income tax is overall less pro
gressive. Generally, the more decisions are made, the higher is the efficiency cost of taxation, the
lower marginal tax rates should be, and the less likely is it that a participation subsidy is optimal.
Some empirical evidence informs the analytical approach. The efficiency cost of income
taxes is affected by the elasticity of taxable income. Estimates suggest that this increases with
income levels. However, there is little evidence about the size of the elasticity at the bottom, nor
about the income effect of transfers at the bottom. This makes it difficult to evaluate the incentive
effects of a basic income. There is compelling evidence that the elasticity of participation is very
low in the United States, which would suggest that the efficiency cost of participation subsidies are
low.
Empirical evidence also lends some support to the social welfare maximization approach
and its consequences for basic income. Estimates of social preferences based on existing tax
transfer systems suggest that social weights are highest for those who are not working. They are
lower for the working poor and tend to fall with income. There are differences among countries.
The highest groups have higher social weights in the U.S. relative to other countries, especially
Sweden, where social weights are negative at the top. Having a study for Canada would be useful.
The results from the statedpreference approach to estimating social preferences using surveys are
more agnostic. Some studies refute the assumption that redistribution should be based on social
welfare maximization alone. They tend to show that citizens give comparable weight to equal
sacrifice as an objective, which implies that some weight should be given to where people start
when evaluating optimal taxation. Other studies show that those surveyed place weight on the
process by which redistribution occurs—for example, on progressivity, per se, independent of its
effect on actual income distributions.
Other aspects of the standard optimal income tax model have been questioned. The stan
dard model assumes that social welfare depends on individual utilities, which in turn depend on
consumption and labour supplied by the individuals. There has been a sizable literature investigat
ing the consequences on interdependent utility functions for redistribution. An important example
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of this is the tax treatment of voluntary transfers, such as bequests or charitable donations, which are
presumed to be motivated by altruism. Two issues are relevant. One is whether altruistic benefits
should count for social welfare purposes. That is, when a voluntary transfer generates benefit both
for the donor through altruism and for the recipient as a gain in income, should both be counted as
social welfare. Adherents to an individualistic view of social welfare argue that altruistic benefits
should count given that they are reflected in revealed preferences. Those opposed argue that such
doublecounting is not warranted for reasons we have outlined above.
The second issue is what are the implications for optimal income taxation if interdependent
utilities fully count for social welfare purposes. Altruism may be invoked as the rationale for redis
tribution instead of a social welfare function. In this case, altruism of the rich counts and supersedes
the utility of the poor. The optimal amount of redistribution is determined by the amount that the
rich would willingly give, and in what form. If the rich have paternalistic altruism, they may prefer
to give conditional transfers or inkind transfers instead of unconditional transfers. Because there
is a freerider problem among the rich, government redistribution on behalf of the rich internal
izes the freeriding problem. This setting would generate less redistribution than the social welfare
approach assuming the marginal utility of income of the rich exceeds the marginal value they put
on transfers to the poor. The altruistic outcome is inconsistent with social welfare maximization
based on individual preferences, and it does not accord with the amount of redistribution observed
in practice or with social weights estimated as above.
Optimal income taxation can take interdependent utility functions into account if desired.
The special case where individuals obtain utility from status goods or “keeping up with the Jone
ses” calls for greater progressivity of the income tax on efficiency grounds, thereby supplementing
equity arguments for redistribution. In the more general case where utility functions have an argu
ment reflecting envy of other individuals’ consumption, optimal marginal tax rates are increased.
Conversely, when individuals are altruistic so benefit from other individuals’ consumption, opti
mal marginal tax rates are correspondingly lower, and can even be negative for some taxpayers. If
the altruism applies particularly to lowincome households, the size of the optimal basic income is
increased.
A limiting feature of the standard approaches to optimal income taxation is that the demand
for labour of all types is perfectly elastic, so any changes in labour supply automatically lead to
changes in employment at given wage rates. This is unrealistic for two reasons: wages rates are
endogenous, and full employment may not be guaranteed. The optimal income tax literature has
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been revised to address both issues.
Suppose first that the demand for labour is not perfectly elastic, but labour markets are com
petitive and wage rates are endogenous. A decrease in the marginal income tax rate at the top will
increase the ratio of highwage to lowwage labour and cause the relative wage of the lowskilled to
rise. An increase in the marginal income tax rate at the bottom will have a similar effect, so overall,
a steepening of the rate structure will improve equity. A higher participation tax and a higher basic
income will have the same effect by reducing lowwage labour supply. More generally, a negative
income tax will achieve more redistribution than a participation subsidy (CWB) accompanied by
income tax financing. It has been estimated that a large proportion of the EITC in the U.S. accrues
to employers via wage rate reductions. These effects will be offset to the extent that labour market
experience increases skills. In this case, policies that encourage lowincome labour supply will
increase lowincome wages, although empirical studies based on experimental projects do not sup
port this experienceenhancing effect. Finally, optimal tax progressivity can also fall with social
mobility.
Next, suppose some individuals are unemployed or underemployed either because they are
unable to work fulltime or because they are unable to find a job. If those unable to work—for
example, the disabled—can be identified, they may be offered a basic income that is different from
those who choose not to work. Typically, they can only be imperfectly identified, or “tagged,” so
some disabled are not tagged and vice versa. The government can offer separate taxtransfer sys
tems to tagged (lowerincome) and untagged (higherincome) groups, which differ in progressivity.
In addition, funds can be transferred implicitly from untagged to tagged groups as a whole, making
the system more progressive overall. Tagging enables the government to make higher transfers to
the disabled who are tagged, but at the cost of the untagged disabled being made worse off. The
more averse to inequality is the government, the less valuable tagging will be. In the maximin case,
tagging would not be used as long as some disabled are not tagged. In principle, tagging could be
used to differentiate the taxtransfer system applicable to identifiable subgroups in the population,
such as gender, family size, age, or province of residence.
The prospect of tagging raises the general issue of how to treat persons with different work
habits. Social weights may be relatively high for those who work very little because of disability.
However, lower social weight may be attached to those for whom the intensity of work reflects
different preferences for leisure. In this case, the government may want to redistribute from the
lowestincome persons who have the highest preference for leisure to those with slightly higher
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income who have the same skills but are more industrious. That is, the least welloff persons are
not necessarily the lowestincome ones. This leads to negative marginal tax rates at the bottom,
similar to participation subsidies. A practical problem is that the lowest income groups may contain
both those with disabilities and those with high preferences for leisure, and that will tend to make
social weights attributed to the lowest and zeroincome individuals higher.
Suppose now that some persons are involuntarily unemployed. We can distinguish between
longterm and shortterm involuntary unemployment. The former case includes persons who have
not been able to find a job, as well as those who are structurally unemployed and whose skills are
obsolete. Transfers to the longterm unemployed are redistributive in nature and may be deliv
ered through standalone programs such as welfare or through the income tax system as a basic
income. The optimal income tax literature addresses longterm involuntary unemployment using
a model in which the unemployment is due to frictions in the labour market, typically search or
matching frictions. The wage rate is determined by bargaining. The tax system directly affects
the equilibrium wage, which in turn affects individuals’ search/participation/labour supply deci
sions. Optimal marginal tax rates are positive and higher than in the full employment model, and
the average tax rate is increasing in income. Optimal participation taxes are generally lower than
with full employment and may be negative unless aversion to inequality is high (e.g., maximin).
Basic income or transfers to the unemployed will generally be greater than in models without in
voluntary unemployment, assuming the government cannot distinguish between the voluntary and
involuntary unemployed.
Underlying these results is the process of wage determination through bargaining. Alterna
tive approaches to involuntary unemployment have different policy implications. If unemployment
is the result of efficiency wages—that is, wages that are above the marketclearing level to induce
worker effort—payments to the involuntary unemployed can be counterproductive. A higher ba
sic income transfer would make it more expensive for firms to induce worker effort, so wages, and
therefore unemployment, would rise. Minimum wages that induce some unemployment might also
be used as a policy instrument alongside a basic income. If participation subsidies at low incomes
are optimal, it may be welfareimproving to impose a binding minimum wage. Inducing some
involuntary unemployment of lowskill workers saves tax revenue, since transfers to lowincome
workers are higher than to the unemployed, and increases the income of the low skilled who are
still working, which together can outweigh the efficiency costs of the induced unemployment and
improve welfare.
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If involuntary unemployment is short term, reflecting temporary layoffs or frictional un
employment, transfers to the unemployed fulfill an insurance purpose as well. Workers may be
unable to selfinsure, so public unemployment insurance might be efficiencyenhancing. At the
same time, if the inability to selfinsure mainly affects lowerincome workers, unemployment in
surance may well have an equity objective as well. As with redistributive taxation, unemployment
insurance can also have behavioural consequences since it can affect the incentive to search and
to participate in the labour market. Unemployment insurance can also correct for inefficient wage
bargaining. There is limited literature examining unemployment insurance in a redistributive set
ting. That which exists suggests that if the government can distinguish the voluntary from the
involuntary unemployed, it is optimal to target redistribution using the income tax system, and to
use unemployment insurance to insure workers against job loss. The income tax system would be
constrained by labour market behaviour, including wage determination, while the unemployment
insurance system would trade off insurance versus search inefficiency. If the government could
not distinguish the voluntary from the involuntary employed, these targeting prescriptions might
not be clearcut. Further analysis of unemployment insurance design in an optimal income tax set
ting would be useful. Optimal income taxation can also account for other behaviour considerations
arising from the presence of social norms or biases in decisionmaking. With social norms, indi
viduals’ utility depends not only on their own work decisions, but also on the work decisions of
others. Consequently, norms of work are similar to externalities that the income tax system can
be used to correct for. If the work norm is about hours worked, then it is the marginal tax rate
that will be adjusted and may be higher or lower than without the work norm depending on the
skill distribution. If it is a work participation norm, then it is the participation tax rate that will be
adjusted relative to without the work norm. With biases in labour supply decisions, there will be
a wedge between the aftertax return to working and the marginal utility cost of working, which
can be corrected for by the income tax system and may result in a more or less progressive tax
system than without the bias, depending on the form of the bias (misperception of tax rates, present
bias). Individuals may also underestimate that working more leads to higher future wages, and,
consequently, negative marginal tax rates may be optimal, although this wageenhancing effect is
not supported by empirical evidence.
To summarize, the optimal income tax literature suggests a basic income integrated with the
income tax system with a marginal tax rate (or taxback rate) starting at b = 0 that exceeds that of the
following income tax brackets. A different basic amount could be given to those who are disabled.
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The case for a participation subsidy at low earnings levels is ambiguous at best. If the voluntary
unemployed could be identified, a case could be made for their basic income being less than those
unable to find a job. As mentioned earlier and discussed further below, the basic income could be
operated as a separate component of the income tax system as a refundable tax credit. Doing so
would enhance the flexibility to adjust transfers within the tax year. The basic income system would
operate separately from unemployment insurance and would supersede existing welfare systems.
It would be unconditional and would complement other social services. Basic income would apply
to those who are temporarily unemployed. It would be based partly on insurance principles but
could incorporate some preferential treatment of lowincome workers who are least able to self
insure. The unemployment insurance system, unlike basic income, would require monitoring to
ensure workers are eligible to receive, where eligibility could be restricted to those who lost their
jobs through no fault of their own and who are willing to take suitable jobs that are offered. In the
event that workers are unable to find another job, they would move to the basic income system.
Implications for Designing a Basic Income Guarantee in Canada
We have stressed that the optimal income tax literature prescribes a basic income guar
antee as an implicit component of the optimal tax structure. However, little attention is paid to
practical tax design and institutional considerations. In this final section, we briefly review some
issues that would arise in implementing a basic income guarantee through the income tax system
in the Canadian federal setting. A basic income delivered through the income tax system would
be administered by the relevant tax administration, such as the CRA and/or one or more of the
provincial tax administrations. Like income taxes, transfer entitlements would be determined on a
selfreporting basis, with auditing, transfer adjustment, and possibly penalization as enforcement
devices. This is in contrast to provincial welfare systems or the federal EI system where eligibility
is determined by ex ante application and verification, and by ongoing monitoring to ensure compli
ance. This gatekeeping approach is the source of concern over stigmatization that is largely avoided
by selfreporting, but which also has some advantages in terms of flexibility to respond to changes
in circumstances that are discussed further below. Deficiencies in takeup can be a concern in both
systems: reluctance to apply in the case of welfare, and failure to file a tax return in the case of
transfers delivered through the tax system.
Recall that there are three equivalent ways to implement a basic income guarantee based on
an optimal income tax system, in which all individuals face the same nonlinear income tax schedule
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with an intercept of b at zero income. First, a universal basic income b could be paid up front to
all taxfilers, and then a prescribed tax schedule would be applied to all income, including b. Sec
ond, an incomecontingent basic income could be delivered as a transfer of negative tax liabilities
calculated after taxes have been assessed. Finally, a basic income transfer could be delivered sep
arately as a refundable tax credit analogous to existing refundable tax credits (e.g., Canada Child
Benefit, Working Income Tax Benefit) and to Old Age Security/Guaranteed Income Supplement
(OAS/GIS). All three can be designed to give the same final outcome. They differ mainly in timing.
The universal basic income involves an upfront transfer of b to all individuals and collects taxes
to finance it ex post. The latter two pay only negative taxes as refunds to those entitled to them.
All three are administered through the income tax system using selfreporting and possibly ex post
auditing. This requires that all basic income recipients file income tax returns, which may require
some public assistance. The refundable tax credit version makes it easier to disburse payments on
a monthly or quarterly basis and to respond to changes in individuals’ incomes during the tax year.
We assume this version in what follows.
The basic income credit involves the designation of the basic income amount b and the
taxback rate or rate schedule. The value of b could differ according to personal circumstances. A
smaller b could apply to children and be paid on their behalf to parents. A smaller b could also be
paid to those in multiadult families—for example, using the squareroot equivalencescale rule.
√
Total payments for a family of n adults would be n · b, suitably taxed back and paid in equal
shares to all adults. The taxback could be based on family income. A larger value of b could be
paid to those judged to be disabled. The basic income amount could be based on the poverty rate,
such as the Market Basket Measure (MBM) adopted by the Canadian government (Employment
and Social Development Canada, 2018). The MBM varies by location, and allowing b to vary
by location would complicate the basic income guarantee. An option would be for the federal
government to choose a common national value of b but allow the provinces to choose province
specific values as discussed below. Note that the MBM takes account of the need for marketbased
purchases of goods and services. To the extent that the government provides goods and services
to households either universally or based on need, that would in principle reduce the MBM and
therefore the value of b. If the basic income replaced provincial social assistance systems, the
delivery of needsbased inkind transfers would have to be addressed, since eligibility for the latter
is currently often determined by social assistance eligibility.
The choice of the taxback rate would be influenced by incentive effects such as elasticities
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of taxable income and income effects to the extent that reliable estimates exist. As in the optimal
tax literature, effective marginal tax rates at the bottom could exceed those higher up, especially
since the value of b is likely to be much higher than in the current system. It may be desirable for
the basic income credit to include a participation incentive analogous to the CWB, as in Koebel
and Pohler (2019). More information about labour market responses to transfers to lowincome
persons would be helpful, including effects on both labour supply and demand. The basic income
credit should be harmonized with other tax credits in the income tax system to avoid the stacking
of taxback rates. For example, the value of all credits could be aggregated and a common taxback
rate applied, analogous to the Universal Credit system in the U.K.
The design of a basic income for Canada must take the federalism dimension into account.
Both federal and provincial governments redistribute, and most harmonize their income tax sys
tems and take advantage of CRA tax administration. Existing incomeconditioned transfers include
provincial welfare and disability assistance, federal OAS/GIS, and various federal and provincial
refundable and nonrefundable tax credits. A move to a national basic income guarantee delivered
through the tax system would ideally involve federal and provincial collaboration, both to retain
distinct federal and provincial redistributive roles and to continue to take advantage of the common
tax administration. One option is to exploit the income tax collection system to design a basic in
come guarantee using the refundable tax credit approach, as proposed by Boadway et al. (2018b).
The federal government would take the initiative by implementing a federal basic income bF . Each
province could then choose whether to implement its own basic income bPi . These choices could
together reflect the MBM poverty rates. A common taxback rate would apply to the aggregate of
federal and provincial choices of bF + bPi . The national basic income guarantee level would vary
among provinces, reflecting provincial preferences and needs.
This twostage procedure would allow the basic income guarantee to be phased in and would
respect the joint federal and provincial interests in redistribution. It would, however, rely on the
federal government to initiate the process. In principle, the initiation could begin with one or more
provinces, but some federal collaboration would be required. A single province implementing a
basic income guarantee would have to secure agreement with the federal government to revise the
relevant federal–provincial income tax collection agreement to allow for the basic income refund
able tax credit. Once in place, other provinces and/or the federal government could follow suit.
An important issue in designing a basic income guarantee is how to finance it. One pos
sibility has been explored by Stevens and Simpson (2017), Boadway et al. (2018b), and Koebel
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and Pohler (2019). They propose to reallocate revenues from provincial social assistance and most
existing refundable and nonrefundable tax credits to a basic income delivered as a refundable tax
credit. The relative size of provincial and federal components would reflect the amounts of fed
eral and provincial funds currently allocated to their respective transfer programs. Other financing
options include eliminating some other existing tax expenditures, using carbon tax revenues, and
increasing income or sales tax rates. Most proposals envision keeping social insurance programs
in place, along with social services and inkind transfers. As mentioned, the principle would be to
relate the basic income guarantee to the MBM poverty measure so would be intended to ensure that
all individuals are able to afford to purchase bundles of goods on the market comparable to those
included in the MBM. Goods and services provided by the government would not affect the basic
income guarantee except to the extent that they affect the MBM.
Other important design issues would have to be addressed, some of which have been
touched on in the optimal income tax literature. One is the treatment of working versus nonworking
individuals. The latter can include those who choose not to work—the voluntary unemployed—
and those who are unable to work or find a job—the involuntary unemployed. The treatment of the
voluntary unemployed relative to those working involves a contentious value judgment: Should
society punish those who choose not to work? Those who subscribe to the equality of opportunity
approach argue that individuals of equal productivity should take responsibility for their decision
and should be neither rewarded nor punished for exercising their preferences. Others argue that
society is unlikely to condone giving substantial transfers to persons who choose to be idle. Some
argue that a basic income guarantee should be conditioned on participation in a broad sense, includ
ing, for example, working, volunteering, caring, or training. Optimal income tax analysis offers
some support to participation subsidies, such as the CWB, and, as mentioned, recent studies have
found that the empirical effect of participation subsidies is ambiguous and possibly negligible.
Transfers to the involuntary unemployed might ideally differ from those voluntarily unem
ployed. Those who are unable to work because of disability might warrant a higher transfer, if
only because it is more costly for them to enjoy a minimum standard of living. This requires that
they be identified, and that may be difficult to do accurately. To the extent that the disabled cannot
be differentiated from the voluntary unemployed, a common basic income would have to apply to
all, and that may both work to the advantage of the voluntary unemployed and enhance the case
for a participation subsidy. Similarly, if those who are involuntarily unemployed because they are
unable to find a job can be identified, they may be afforded a higher transfer. Identifying them may
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not be easy, unless one is prepared to engage in significant monitoring. Those who are temporarily
unemployed may be eligible for unemployment insurance distinct from basic income.
The challenges of differentiating among the voluntary unemployed, the disabled, and the
involuntary unemployed involve only one dimension of information problems a government will
face in implementing a basic income guarantee. Another equally important problem is knowing
an individual’s income on which to base a transfer. There are two practical instances of this. One
concerns income volatility and the difficulties it implies for delivering transfers through the income
tax system. Such transfers ought to be based on current income, but given the time between income
tax filing and final reconciliation, there can be significant lags in updating income information.
Persons whose income falls during the tax year may have to wait a long time to receive the basic
income transfer to which they are entitled. In the meantime, they may face significant liquidity
problems that prevent them from purchasing necessary goods and services. At the same time,
those whose income goes up will be paid more than they are entitled to, and it will be hard to
recoup that from them if they are living on low incomes. This problem might be addressed by
instituting a separate mechanism outside of the tax system for dealing with income changes, but
this would have to be designed in such a way as to avoid stigmatization of heavy compliance costs.
The system could involve an extended EI system to include precarious workers, the selfemployed,
and gig workers. Transfers to them could react reasonably quickly to income changes, and they
could be reconciled ex post with basic income delivered through the tax system.
A second information problem results from the possibility that basic income recipients mis
report their income. They may simply underreport when taxes are filed to reduce the taxback of
the basic income transfer, or they may engage in nonmarket or underground economy activities
and fail to report income earned there. The problem is mitigated to the extent that thirdparty re
porting of income applies, but for the selfemployed, income concealment is harder to detect. This
problem already exists in the welfare system, but there is relatively little empirical evidence of its
extent. The problem of income misreporting is related to societal norms. It is possible that social
norms will improve with a basic income guarantee that eliminates the stigma of welfare programs,
but that is by no means certain.
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Figure 1
Linear Progressive Income Tax
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Figure 2
Piecewise Linear Progressive Tax
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Figure 3
Nonlinear Income Tax With Intensive Labour Supply
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Figure 4
Nonlinear Income Tax With Extensive Labour Supply
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Figure 5
Champernowne vs. Lognormal
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Figure 6
Tuomala, Average Tax Rates

106

Figure 7
Tuomala, Marginal Tax Rates (Champernowne)
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