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Abstract
We examine optimal linear taxes on normal and excess capital income with heterogeneous
rates of return, alongside an optimal nonlinear earnings tax. Households optimize a portfolio
containing three types of assets: risk-free, diversifiable risky, and private investment with
idiosyncratic risk and heterogeneous expected returns. We define normal capital income as the
risk-free rate times the size of the portfolio, and excess returns as any deviations from it. In this
setting, taxing excess returns is ineffective for redistribution due to a Domar–Musgrave effect
and only generates revenue, to be balanced against the cost of revenue uncertainty. Taxing
normal returns does serve redistribution, as they reveal information about the investors’ types
beyond what the earnings tax base reveals.
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1. Introduction

The current consensus among public economists is that capital income should
be taxed at positive rates, despite suggestions in the earlier literature to the
contrary.1 This view has been strengthened by the observation that rates of
return to capital differ among households.2 Heterogeneous rates of return
lead to above-normal – or excess – returns, which may reflect rents, luck, or
differences in investment ability. The taxation of rents serves both efficiency
and redistributive objectives, and this has led some observers to recommend
differential tax treatment of excess versus normal capital returns.

1The arguments are reviewed by, for example, Banks and Diamond (2010), Jacobs (2013),
Bastani and Waldenström (2020), and Scheuer and Slemrod (2021).
2See, for example, Bach et al. (2020) and Fagereng et al. (2020) for empirical evidence on
heterogeneous rates of return. Gahvari and Micheletto (2016), Kristjánsson (2016), Gerritsen
et al. (2020), and Guvenen et al. (2023), among others, show how rate of return heterogeneity
leads to positive optimal taxes on capital income.
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2 Optimal taxation of normal and excess returns to risky assets

The Mirrlees Review (Adam et al., 2011) proposed a rate-of-return
allowance for the UK that would fully exempt risk-free returns from personal
income taxation, while taxing excess returns at the same marginal rate as
labour income. A recent report by the Institute for Fiscal Studies reinforces
this reasoning, applying it to the taxation of business owner-managers (Adam
and Miller, 2021). Similarly, Cnossen and Jacobs (2022) have advocated
the differential taxation of excess capital income for the Netherlands. In the
corporate tax literature, the differential taxation of rents versus normal capital
income has long been proposed, notably with the recommendation for an
allowance for corporate equity, which is equivalent to a tax on rents and risk
(Gammie, 1991); see also the Mirrlees Review (Adam et al., 2011). Recent
proposals for cash-flow taxation accomplish the same result (e.g., President’s
Advisory Panel on Federal Tax Reform, 2005; Australian Treasury, 2010;
Auerbach et al., 2017; Devereux et al., 2019).

Some Scandinavian countries already tax excess returns at a higher
rate than normal returns. Norway, Finland, and Sweden do so for
non-incorporated businesses. Moreover, Norway uses a rate-of-return
allowance for corporations, whereas Finland and Sweden tax dividends
above a basic exemption (see Cnossen and Sørensen, 2022). More generally,
many countries shelter normal capital income from retirement savings using
the so-called registered-asset treatment proposed by the Meade Report
(Institute for Fiscal Studies, 1978). This entails savings in registered accounts
being deductible from taxable income, while subsequent future withdrawals
of principal plus accumulated capital income are taxable. As Adam and
Miller (2021) note, the implication is that normal capital income is sheltered
from tax while excess capital income is fully taxed as income. The rationale
for taxing rents differentially is that this represents a source of tax revenue
that is both efficient and equitable. Taxing normal returns, in contrast, would
impose efficiency losses, without offering distributional benefits.

In this paper, we revisit the case for taxing excess returns and normal
returns to capital at different rates in a context in which excess returns are
risky and the government imposes an optimal nonlinear tax on labour income.
We study a setting in which taxpayers choose how much they work and
save, and optimize a portfolio of risk-free and risky assets. Here, normal
returns are defined as the risk-free rate of return multiplied by the size of the
portfolio, while excess returns are any deviations from these normal returns.
Contrary to expectations, we find that linear taxation of excess returns neither
reduces the expected after-tax excess returns nor the expected utility derived
by investors, thus failing to redistribute the rents contained in the excess
returns. The intuition follows from a generalization of the famous Domar
and Musgrave (1944) result noted by Kaplow (1994) and Schindler (2008): a
linear tax on excess returns with perfect loss offsets reduces the after-tax risk
for investors, prompting them to increase their investments in risky assets.
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R. Boadway and K. Spiritus 3

This increase in risky investment completely undoes the effect of the tax on
after-tax income, leaving the expected utilities of the individuals unchanged.3

Consequently, in the context of our model, the government is unable to use a
linear tax on excess returns to redistribute between individuals with different
expected rates of return.

At the same time, a positive tax on excess returns generates positive
tax revenues from the increased risky investment it stimulates, including
any additional rents contained therein. A drawback is that the additional tax
revenues are risky. In the optimum, the government balances the benefit of
additional tax revenues on excess returns against the increased uncertainty in
the provision of public goods.

Nevertheless, a tax on normal returns can contribute to redistributive
objectives for two reasons. For one, the normal returns include information
about the investment productivities of the individuals that is not already
revealed by the labour income tax base. For another, if investment
productivities are correlated with labour productivities, the normal returns
also include information about the latter. Therefore, the tax on normal
returns enhances the efficiency of redistribution. The government balances
the distortions caused by a tax on normal returns against its distributional
benefits.

We adopt an optimal income tax approach to study the optimal taxation
of risk-free normal returns and risky excess returns to capital alongside
an optimal nonlinear labour income tax. We assume the government can
observe normal and excess returns to capital, but it cannot observe separate
components of excess returns. That is, it is practically impossible to tax
rents, which may be desirable on efficiency grounds, without at the same
time taxing returns to risk. To explore this issue, we allow for three types
of assets: a risk-free asset yielding a normal rate of return, which we
assume is fixed; risky market assets that yield a competitive return and
incur aggregate risk; and risky investments that yield idiosyncratic returns
and possibly rents. We assume the latter assets are personal investments
whose expected returns are linear and vary exogenously among individuals.
Unlike market assets, personal investments cannot be insured in the
capital market.

3Mossin (1968) and Stiglitz (1969) derived the Domar–Musgrave result in an expected utility
framework for a representative agent allocating a fixed amount of wealth among risky and
risk-free assets, where the risk-free asset has a zero rate of return. In response to an increase in
the capital income tax rate, the agent increases the demand for risky assets such that expected
utility is kept constant. Kaplow (1994) and Schindler (2008) show that this effect applies when
the return to the risk-free asset is positive as long as the capital income tax only applies to excess
returns. We show that it continues to apply when the agents choose their labour supply and their
amount of saving, and they compose a portfolio with multiple risky assets.
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4 Optimal taxation of normal and excess returns to risky assets

Individuals then differ in two unobservable dimensions: labour skills, as
in the standard optimal income tax literature, and investment productivities.
In our setting with imperfect information, a nonlinear income tax is imposed
on labour income, and separate linear taxes are applied to the risk-free
component of all assets and to the excess return on the risky assets. We
assume that individuals invest strictly positive amounts in risk-free and risky
assets.

Government revenues are stochastic because of the aggregate risk of market
assets, and we follow Christiansen (1993) and Schindler (2008) in assuming
that the government returns that risk to the taxpayers using a stochastic public
good. Because the latter imposes a cost of risk on households, there is a
social cost associated with taxing the excess returns, so the government is
unwilling to fully tax them away. Different modelling assumptions could be
used to prevent full insurance of the risky capital incomes, such as including
decreasing returns to scale or incentive effects of taxing excess returns, in
which case a tax on excess returns would yield additional distortions. Our
set-up, however, allows us to most cleanly illustrate the main mechanisms at
work, because it allows us to apply standard portfolio theory.

We work in a two-period life-cycle setting. Individuals supply labour in the
first period, and they save part of their labour incomes into their portfolio to
finance consumption over the two periods. We adopt assumptions that would
lead to zero taxation of capital income in a risk-free setting with no excess
returns (Atkinson and Stiglitz, 1976).

We first show that an analogue of the Domar and Musgrave (1944)
result applies despite the inclusion of variable labour supply and saving,
heterogeneous rates of return, and different rates of tax on normal and excess
returns. Individuals alter their portfolio compositions in response to an increase
in the tax on excess returns such that their excess capital income moves in
inverse proportion with the net of tax rate. The tax on excess returns does not
affect the taxpayers’ labour supplies or their consumption in either period, so
it does not affect their expected utilities. Therefore, the optimal tax on excess
returns does not depend on the welfare weights of the individuals so does not
fulfil a redistributive objective. However, although a tax on excess returns
does not affect individual utilities, it does lead to an increase in expected
revenues of the government by encouraging an increase in risky investments.
The optimal tax rate on excess capital income balances the increase in expected
tax revenues against the increase in riskiness of government revenues.

While the tax on excess returns cannot address redistributive concerns
in our model, the tax on risk-free returns will generally have redistributive
consequences. If individuals differed only in labour skills, then under some
common assumptions (e.g., when the mean-variance framework applies or
when there is only one type of risk) the optimal tax on risk-free capital income
would be zero. All redistribution can be accomplished by the nonlinear
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R. Boadway and K. Spiritus 5

earnings tax. This is no longer the case when individuals have different
investment productivities. The amount of savings and therefore the risk-free
capital income of individuals with the same earnings will vary with investment
productivity, implying that the tax on risk-free capital income can achieve
redistribution over and above that achieved by the earnings tax.

The evidence of a positive gradient in the rates of return to capital
has sparked a line of research that investigates the implications for the
optimal taxation of capital income. Gahvari and Micheletto (2016) and
Kristjánsson (2016) study a two-type model where the type with a higher
labour-earning ability also has a higher rate of return, finding that the optimal
marginal tax on capital income is positive. Gerritsen et al. (2020) study the
optimal mix of nonlinear taxes on incomes from labour and capital with
continuous types. They find that the marginal tax rates on capital income
should differ from zero, both when rates of return depend on labour ability and
when they depend on the scale of the portfolio. Gaillard and Wangner (2022)
study the taxation of wealth in a macro-economic model, also in a context with
type- and scale-dependent returns to capital. They show how the implications
of taxing wealth depend on four statistics: the wealth Pareto tail, the degree of
type- and scale-dependence, and the extent to which returns reflect investment
productivity as opposed to rents. Scheuer and Slemrod (2021) also point
out that differential individual returns to investment can be due to rents
rather than productivity differences, in which case the argument for a capital
income tax is strengthened. Schulz (2021) points out that if rates of return
are scale-dependent, then taxing capital will depress rates of return, leading
to a lower capital tax in the optimum. Two crucial differences between these
papers and ours is that we allow for a separate tax on excess returns, which
avoids distorting the intertemporal allocation of the taxpayers’ consumption,
and we allow for risk.

Regarding the taxation of risky capital income, the ground-breaking
contribution is that of Domar and Musgrave (1944), formalized using an
expected utility approach by Mossin (1968) and Stiglitz (1969). They study
a representative individual who maximizes expected utility by allocating a
given amount of wealth over a safe asset and a risky asset with a constant
expected return. They show that when the return on the risk-free asset is zero,
a tax on capital income will induce the individual to increase investment in
the risky asset such that private risk and expected utility remain unaltered.
When the return on the risk-free asset is positive, a tax on all capital income
will cause the individual to increase investment in the risky asset under
the so-called Arrow assumptions about risk aversion; that is, absolute risk
aversion is decreasing in wealth while relative risk aversion is increasing.
However, expected utility will fall. Kaplow (1994) and Schindler (2008)
show that when the return on the risk-free asset is positive, the analogue
of the Domar–Musgrave effect will apply if the capital income tax applies
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6 Optimal taxation of normal and excess returns to risky assets

only to excess returns. Sandmo (1977) shows that the results of Domar
and Musgrave (1944) remain valid when investors optimize a portfolio
consisting of multiple risky assets. Gordon (1985) and Kaplow (1994) show
how the neutrality of capital income taxes for risk-taking remains true in
general equilibrium models. Buchholz and Konrad (2014) summarize the
consequences of taxing idiosyncratic returns, noting the private sector may
choose not to insure all risks for incentive reasons. If this is the case, then
government insurance will introduce inefficiencies.

Another reason why taxing excess returns at very high rates may be
undesirable is the presence of aggregate risk. In theory, the government could
use financial markets to smooth the aggregate risk of its revenues over time.
In practice however, it is unlikely that the government can do so without
limit or without distributional consequences. Christiansen (1993) studies the
optimal taxation of capital income when the government returns the risky tax
revenues to a representative individual via changes in public goods. He does
so in a model with fixed income and one risky asset with linear returns. In
this case, stochastic public goods mitigate the consumption risk from holding
risky assets. Schindler (2008) alters this model to allow for separate taxes on
risk-free and excess returns. He finds that risk-free assets should not be taxed,
while excess returns should be taxed, balancing public risk against private
risk. We follow this latter route, assuming that the government returns part of
the aggregate risk using a stochastic public good. Neither Christiansen (1993)
nor Schindler (2008) consider redistributive taxation.

The literature that studies optimal redistributive taxation has neglected
the possibility of risky capital income. For example, the recent dynamic
optimal tax literature focuses instead on idiosyncratic wage risk. The natural
conclusion appears to be that there are good reasons to tax capital income
at positive rates for redistributional purposes, and that given the Domar and
Musgrave (1944) result, we should not worry too much about discouraging
risk. We show however that the shortcomings of this reasoning follow from
the Domar–Musgrave result itself: given that a tax on excess returns does not
affect expected utilities, there are no good grounds to expect that a tax on
excess returns should serve a redistributional purpose.

We proceeds as follows. In Section 2, we outline the individual optimization
problem, and find relevant properties. We derive optimal linear tax rates on
risk-free and excess returns to capital in Section 3. We conclude in Section 4.

2. Individuals

Individuals are endowed with labour earning abilities, or skills, w ∈ [w,w],
which are distributed by the function 𝐺w

(w). The density function is
𝑔w
(w) = 𝐺w

w (w), where 𝐺w
w (w) ≡ d𝐺w

(w)/dw, a convention we adopt
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R. Boadway and K. Spiritus 7

throughout the paper. Besides their skill levels, individuals differ in the
expected returns on their private investments, as discussed below.

Individuals live for two periods. In the first period, they supply labour
ℓ, yielding non-stochastic labour income z ≡ wℓ. Labour income is taxed
according to the nonlinear tax function 𝑡ℓ (z). Individuals consume 𝑐1 of their
first-period disposable income and save 𝑠, so

𝑐1 = z − 𝑡ℓ (z) − 𝑠. (1)

Savings 𝑠 are invested in three assets (i.e., bonds 𝑏, market funds 𝑓 , and
private investment opportunities 𝑝) so

𝑠 = 𝑏 + 𝑓 + 𝑝. (2)

Using three assets allows us to clearly separate the different sources of risk.
Bonds are risk-free and yield a normal return 𝑟𝑏, so bond income in period two
is 𝑏𝑟𝑏. Market funds yield a stochastic market rate of return 𝑟m, affected only
by aggregate shocks. We denote stochastic variables by a tilde. Total returns
from market funds are 𝑓 𝑟m. Investment in private investment opportunities 𝑝
yields a return 𝑝(𝛼 + 𝜀), where 𝜀 is an idiosyncratic shock that is independent
and identically distributed with zero mean. The shock 𝜀 is uncorrelated with
the market returns. We follow the common assumption that the idiosyncratic
shock 𝜀 is added to the expected return 𝛼, which is independent of the
size of investment for each individual, but differs across individuals. The
assumption that market risks are aggregate while private investment risks
are idiosyncratic captures the assumption that capital markets fully insure
idiosyncratic risk on market portfolios but private investments are not
fully insured.

Individuals differ ex ante in both their labour productivities and their
expected rates of return to private investment 𝛼 ∈ [𝛼, 𝛼]. We denote the
two-dimensional types as 𝜽 ≡ (w, 𝛼), with domain Θ ≡ [w,w] × [𝛼, 𝛼]. We
denote the joint cumulative distribution of skills and expected returns to
private investment by 𝐺 𝜃

(𝜽), with density function 𝑔𝜃 (𝜽). We make no
assumptions about the joint distributions of labour earning abilities w and
returns to private investment 𝛼.

When choosing labour supply, savings, and portfolio composition, the
individuals know their type 𝜽 and the distributions of the capital income
shocks, but not the realizations of the shocks. Individuals who are ex ante
equal differ ex post in the realizations of the idiosyncratic shock 𝜀. Individuals
of the same type 𝜽 make the same decisions.

Total capital income in the second period is denoted by

�̃� ≡ (𝑠 − 𝑓 − 𝑝)𝑟𝑏 + 𝑓 𝑟m
+ 𝑝(𝛼 + 𝜀).
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8 Optimal taxation of normal and excess returns to risky assets

For tax purposes, it is split into two separately declared components: a
risk-free part 𝑦𝑛 at interest rate 𝑟𝑏, and the remaining excess part �̃�𝑒 such that
�̃� ≡ 𝑦𝑛 + �̃�𝑒, with

𝑦𝑛 ≡ 𝑠𝑟𝑏 and �̃�𝑒 ≡ 𝑓 𝑟𝑚 + 𝑝(𝛼 + 𝜀) − ( 𝑓 + 𝑝)𝑟𝑏 . (3)

Recall that we define “excess returns” to refer to all capital income that
deviates from the risk-free return, including risk premiums, stochastic shocks,
and rents from private investment.

Individuals pay linear taxes 𝑡𝑛𝑦𝑛 on the risk-free part of their capital
income, and 𝑡𝑒 �̃�𝑒 on excess returns. Second-period consumption equals
savings plus second-period after-tax capital income:

𝑐2
≡ 𝑠 + (1 − 𝑡𝑛)𝑦𝑛 + (1 − 𝑡𝑒) �̃�𝑒 . (4)

The government chooses a nonlinear labour income tax function and linear
capital income tax rates in the first period. It obtains labour income tax
revenues in the first period and capital income tax revenues in the second,
and must satisfy an intertemporal budget constraint described below. With
aggregate risk in the capital markets, tax revenues will be stochastic. The
government returns this risk to the individuals in the second period using a
stochastic provision of a pure public good �̃�.

Given effective labour supply z, first-period consumption 𝑐1, realization of
second-period consumption 𝑐2, and the realized level of the public good 𝑃, an
individual with skill w obtains utility:

𝑈
(
𝑢(𝑐1, 𝑐2

),
z
w
, 𝑃

)
. (5)

The utility function displays weak separability between intertemporal
consumption allocation and both labour effort and the public good, so
preferences over 𝑐1 and 𝑐2 are independent of ℓ and 𝑃.4

Individuals choose their labour supply, first-period consumption, total
savings, and portfolio composition to maximize expected utility E[�̃�] in
equation (5), subject to their budget constraints (1) and (2). Second-period
consumption is determined as a residual by equation (4). The solution to
this problem yields the value function E[�̃� (𝑡ℓ (·), 𝑡𝑛, 𝑡𝑒, 𝑃(·), 𝜽)], which is

4The case where preferences over private and public consumption are not separable goes beyond
the scope of our paper. We merely use the public good to return the aggregate risk to the
individuals. See Schindler (2008) for a discussion of more general cases in a representative
agent model. We verify the robustness of our results in our longer working paper (Boadway and
Spiritus, 2021), assuming the government returns the risk of its revenues through a stochastic
lump sum, potentially affecting the decisions of the individuals.
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R. Boadway and K. Spiritus 9

the expected maximized level of utility of an individual with type 𝜽 , given
government policies.5

We assume throughout that second-order conditions for the individual
optimization problem are met and focus on the first-order conditions.6 To
simplify notation, we denote �̃�𝑖 ≡ (𝜕�̃�/𝜕𝑢) · (𝜕𝑢/𝜕𝑐

𝑖
), for 𝑖 = 1, 2. The

first-order conditions on earnings z and savings 𝑠 are standard:

E[�̃�ℓ]

E[�̃�1]
= −(1 − 𝑡ℓz )w,

E[�̃�1]

E[�̃�2]
= 1 + (1 − 𝑡𝑛)𝑟𝑏 . (6)

From the first-order conditions on portfolio choices 𝑓 and 𝑝, we obtain the
marginal risk premiums required by the individuals:

(1 − 𝑡𝑒)E[𝑟𝑚 − 𝑟𝑏] = −(1 − 𝑡𝑒)
cov(�̃�2, 𝑟

𝑚
)

E[�̃�2]
, (7)

(1 − 𝑡𝑒)(𝛼 − 𝑟𝑏) = −(1 − 𝑡𝑒)
cov(�̃�2, 𝜀)

E[�̃�2]
. (8)

We assume an interior solution for the choice between risk-free and risky
assets. Combining conditions (7) and (8) and using definition (3), we obtain

(1 − 𝑡𝑒)E[ �̃�𝑒] + (1 − 𝑡𝑒)
cov(�̃�2, �̃�

𝑒
)

E[�̃�2]
= 0. (9)

The term E[ �̃�𝑒] reflects the expected excess return to capital, which is positive
(although some realizations of 𝑦𝑒 are negative). The normalized covariance
cov(�̃�2, �̃�

𝑒
)/E[�̃�2] is negative. The size of the second term in equation (9)

reflects the required total risk premium from the risky investments. The
left-hand side of equation (9) reflects the certainty equivalent of the after-tax
excess capital incomes. Individuals thus invest in the risky assets up to the
point where the certainty equivalent of their excess capital income equals
zero. At the margin, they become indifferent between investing in risk-free
and risky assets.

We denote the behavioural responses to policy perturbations by using
subscripts. For example, the response of labour income to a marginal increase
in the tax rate on normal capital income is z𝑡𝑛 . We denote compensated
responses using an asterisk, for example z∗𝑡𝑛 . Following Christiansen (1984),

5When a function argument is a function itself rather than its value, we indicate this by adding
( ·) behind the function name.
6We assume that the individual optimization problem yields a single global maximum to prevent
jumping, and the tax on labour income is smooth to prevent bunching. We exclude corner
solutions.
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10 Optimal taxation of normal and excess returns to risky assets

Saez (2002), and Jacobs and Boadway (2014), we split the individual decision
process into two stages. In the second stage, individuals take their labour supply
as given, and they choose their expenditures on first-period consumption
and savings, and their portfolio composition. In the first stage, individuals
choose their labour supply, anticipating the outcome of the second stage.
When we study the effects of policy perturbations, we denote the effects on
second-stage decisions conditional on labour income using a superscript 𝑐,
for example �̃�𝑒𝑐𝑡𝑛 .

We now formulate some properties of individual demand. Domar and
Musgrave (1944), Mossin (1968), Stiglitz (1969), and Sandmo (1977) derive
comparative statics for the effect of capital income tax changes on the demand
for risky assets. In a representative agent setting where portfolio size is given
and the return on the risk-free asset is zero, the agent responds to a change in
the capital income tax by increasing the demand for the risky asset such that
expected utility is kept constant. Kaplow (1994) and Schindler (2008) show
that this Domar–Musgrave result also applies to a change in a tax on excess
returns when the risk-free asset has a positive return. In the following lemma
(see Online Appendix A.2 for the proof), we extend the findings of Kaplow and
Schindler to our setting with heterogeneous agents with differential returns to
private investment and variable savings and labour supply.

Lemma 1 (Generalized Domar–Musgrave effect). A reform to the tax on
excess returns 𝑡𝑒 has the following effects on outcomes for agents of a given
type 𝜽 .

(1) Excess capital income moves in inverse proportion with the net of tax
rate:

�̃�𝑒𝑡𝑒 =
�̃�𝑒

1 − 𝑡𝑒
. (10)

(2) Labour income, normal capital income, and consumption in either period
are not affected by a change in the tax on excess capital income:

z𝑡𝑒 = 𝑦
𝑛
𝑡𝑒 = 𝑐

1
𝑡𝑒 = 𝑐

2
𝑡𝑒 = 0. (11)

(3) Individual welfare is not affected by the tax on excess capital income:

E[�̃� 𝑡𝑒 ] = 0. (12)

Intuitively, if there is an increase in the tax on excess returns, then without
behavioural responses, both the expected value and the standard deviation of
the net-of-tax excess returns (1 − 𝑡𝑒) �̃�𝑒 decrease proportionally. This implies
that the marginal utility of consumption �̃�2 becomes less responsive to the
volatility of the excess returns. As a consequence, the net-of-tax marginal risk
premiums required by the individuals – the right-hand sides of equations (7)

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
för utgivande av the SJE.

 14679442, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/sjoe.12566 by E

rasm
us U

niversity R
otterdam

 U
niversiteitsbibliotheek, W

iley O
nline L

ibrary on [22/05/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



R. Boadway and K. Spiritus 11

and (8) – decline more than the effective decrease in the net-of-tax marginal
risk premiums – the left-hand sides of equations (7) and (8). The individuals
will extend their investments in the risky assets up to the point where their
required marginal risk premiums again equal the effective marginal risk
premiums – when their after-tax returns (1 − 𝑡𝑒) �̃�𝑒 and thus second-period
consumption 𝑐2 are back at their original levels. Also, because labour income
and first-period consumption are not affected by a change in the tax on
excess returns, a reform to the tax on excess returns does not affect individual
welfare.7

An increase in the tax rate on excess returns has two effects on the
tax revenues from an individual’s excess returns, 𝑡𝑒 �̃�𝑒. First, there will
be a mechanical increase in tax revenues, equal to �̃�𝑒. Second, there will
be an increase in tax revenues due to the extension of investments in
risky investments, equal to 𝑡𝑒 �̃�𝑒𝑡𝑒 . Summing these two effects and using
equation (10), we obtain the following corollary.

Corollary 1. An increase in the tax rate on excess returns causes tax revenues
to rise by the full amount of the increase in excess capital income:

d(𝑡𝑒 �̃�𝑒)
d𝑡𝑒

= �̃�𝑒𝑡𝑒 . (13)

Intuitively, an increase in 𝑡𝑒 induces an increase in excess capital income,
which causes tax revenues to increase by the same amount as the increase
in excess capital income. As a consequence, the government bears all
additional investment risk, and by equation (12) expected utility remains
unchanged. The increase in excess capital income includes both an increase
in rents from private investments and an increase in returns to risk. This
result will be important in determining the optimal tax on excess capital
income below.

Lemma 1 and Corollary 1 are robust to assumptions about individual
preferences. A crucial assumption, however, is the linearity of the tax on
excess returns on capital. We use linear tax rates on capital income for two
reasons. The first is that any curvature of the tax function would affect the
concavity of the net-of-tax returns to capital, which would influence portfolio
choices by the individuals. This would complicate our analysis, without adding
much intuition. The second reason is that linear taxes on capital income might
be collected by financial institutions, easing compliance.8

7Bach et al. (2020) observe that risk aversions are heterogeneous. Lemma 1 remains valid in
such a setting. We ignore this possibility because interpersonal welfare comparisons in such a
setting are fraught with difficulties.
8Lemma 1 also crucially assumes that there is full loss-offsetting, that is symmetrical
compensation for negative excess returns.

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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12 Optimal taxation of normal and excess returns to risky assets

Note that Lemma 1 and Corollary 1 apply only to the tax on excess returns
and not to the tax on risk-free returns. The effect of the latter on expected
utility is not offset by a Domar–Musgrave effect. This would only be the case
if, as in Mossin (1968) and Stiglitz (1969), portfolio size were fixed.

3. The government

3.1. The government’s problem

The government imposes a nonlinear labour income tax 𝑡ℓ (z) and linear
taxes 𝑡𝑛 and 𝑡𝑒 on risk-free and excess capital income 𝑦𝑛 and 𝑦𝑒. The
government cannot observe the allocation of savings among the different types
of assets. One reason is that it is difficult to distinguish between aggregate
and idiosyncratic components of risk. Moreover, financial institutions might
repackage bundles of assets, for fiscal or other reasons.

The government has access to the bond market and it balances its budget
over time. The “law of large numbers” ensures that the government budget
constraint is not affected by the idiosyncratic shocks. Aggregate shocks do
cause government revenue to be stochastic. The provision of the public
good varies with the aggregate shock according to the intertemporal budget
constraint in second-period values:

𝑃(𝑟𝑚) =
∬
Θ

[
(1 + 𝑟𝑏)𝑡ℓ (𝑧) + 𝑡𝑒E𝜀 [ �̃�𝑒 |𝑟𝑚] + 𝑡𝑛𝑦𝑛

]
d𝐺 𝜃
(𝜽). (14)

Here, E𝜀 denotes an average over the realizations of the private investment
risk, conditional on the realization of the market rate of return.9

The government takes an ex ante perspective. It sets the tax instruments,
together with the spending on the public good 𝑃(𝑟𝑚), to maximize the sum of
the taxpayers’ expected utilities:

max
𝑡ℓ ( ·) ,𝑡𝑛 ,𝑡𝑒 ,𝑃 ( ·)

∬
Θ

E[�̃� (𝑡ℓ (·), 𝑡𝑛, 𝑡𝑒, 𝑃(·), 𝜽)]d𝐺 𝜃
(𝜽), (15)

subject to the intertemporal budget constraint (14).

9The expectation operator E[ ·] refers to the average of the operand over all potential realizations
of the shocks (𝑟𝑚, 𝜀) . The conditional expectation operator E𝜀 [ · |𝑟𝑚 ] denotes an average over
all potential realizations 𝜀 of private investment risk, conditional on the realization 𝑟𝑚of market
risk. The quantity E𝜀 [ �̃�𝑒 |𝑟𝑚 ]contains aggregate risk, but no idiosyncratic risk. We assume that
the government cannot pool aggregate risk over time by borrowing. For example, the aggregate
risk might manifest itself as a once-over shock in the second period of our model. To pool that
shock would involve borrowing over the indefinite future which would be very demanding.
However, if the government had the capacity to pool some aggregate risk over time, the optimal
tax on excess capital income would increase. This is because welfare costs associated with it
would decrease.

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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R. Boadway and K. Spiritus 13

Note that we define social welfare in the first period, while we define
the government’s budget constraint in the second period. The government
commits to its policies in the first period, maximizing expected social welfare
before the shocks are realized, while public good provision is only set in the
second period to close the budget constraint.

3.2. Optimal taxes

We now have all the building blocks to study the government’s problem of
maximizing expected social welfare (15) subject to budget constraint (14),
taking into account the behavioural responses of the individuals. To find the
optimal linear tax rates 𝑡𝑛 and 𝑡𝑒, we use the standard approach, demanding
that small perturbations of the tax rates do not affect social welfare. To
characterize the nonlinear instruments 𝑡ℓ (·) and 𝑃(·), we use a perturbation
approach similar to that introduced by Saez (2001).

A difficulty in constructing the Lagrangian is that the government budget
depends on the state of the world. Thus, there is no single budget multiplier
for the government optimization problem. To each realization of the market
shock 𝑟𝑚 corresponds a budget multiplier 𝜆𝑟

𝑚
. To reflect this, we introduce

a stochastic budget Lagrange multiplier �̃�. Each realization 𝜆𝑟
𝑚

of the
stochastic multiplier can be interpreted as the social value of an additional
unit of resources in the second period if the realization of the market shock
equals 𝑟𝑚.

We introduce some notation before discussing the optimality conditions.
Suppose the government gives an additional unit of income in the first period
to an individual of type 𝜽 = (w, 𝛼). The effect on social welfare, denoted
𝛽(𝜽), consists of two parts. The first part is a direct effect on the expected
utility of this individual. The second part consists of income effects on the
different tax bases, which affect the tax revenues. The monetary value of the
effect on social welfare is10

𝛽(𝜽) ≡
E[�̃�1]

E[�̃�]
+

(
1 + 𝑟𝑏

)
𝑡ℓz z𝜌 + 𝑡

𝑛𝑦𝑛𝜌 + 𝑡
𝑒E[ �̃�𝑒𝜌] + 𝑡

𝑒
cov(�̃�, �̃�𝑒𝜌)

E[�̃�]
, (16)

where subscript 𝜌 indicates the effects of the additional income on the tax
bases. The term 𝛽(𝜽) indicates the net marginal social utility of income for an
individual of type 𝜽 , following Diamond (1975). The variation of 𝛽(𝜽) with
skill captures the benefits of redistributing income between individuals with
different earning abilities, whereas the variation of 𝛽(𝜽) with the expected

10We derive this term from the government’s Lagrangian in Online Appendix A.4. We
rewrite the income effects on tax revenue from excess capital income using the identity
E[�̃��̃�𝑒𝜌 ] = E[�̃�]E[ �̃�𝑒𝜌 ] + cov(�̃�, �̃�𝑒𝜌) .
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14 Optimal taxation of normal and excess returns to risky assets

return to private investment captures the benefits of redistributing income
between individuals with different investment productivities. The social
welfare weights include a social marginal risk premium cov(�̃�, �̃�𝑒𝜌)/E[�̃�],
reflecting the welfare cost due to the uncertainty of the effects on government
revenue from the tax on excess returns.

We denote the marginal excess burden of a change in the marginal tax rate
on labour income as

W(𝜽) ≡ −(1 + 𝑟𝑏)𝑡ℓz z∗𝜎 − 𝑡
𝑛𝑦𝑛∗𝜎 − 𝑡

𝑒E
[
�̃�𝑒∗𝜎

]
− 𝑡𝑒

cov(�̃�, �̃�𝑒∗𝜎 )

E[�̃�]
, (17)

where subscripts 𝜎 indicate the effects of an infinitesimal increase in the
marginal tax on labour income. The marginal excess burden quantifies, in
monetary terms, the social welfare loss due to the compensated revenue
effects of a small increase in the marginal tax rate on labour income at the
income level chosen by a type-𝜽 individual. The first term equals the loss
from compensated responses of labour income, and the second and third terms
equal the losses from compensated responses of risk-free and excess capital
incomes, corrected for the uncertainty of the latter.

The first-order conditions for the labour income tax and the public good
provision are standard, and are briefly discussed in Online Appendix A. In the
following subsections, we focus on the optimal tax rates on the normal and
excess capital incomes.

3.2.1. Optimal linear tax on excess capital income. The government
chooses 𝑡𝑒 to maximize social welfare (15) subject to the budget constraint
(14). By Lemma 1, a change in 𝑡𝑒 does not affect expected social welfare – it
only affects the government budget constraint. Therefore, we can write
the first-order condition for the tax on excess returns as (see Online
Appendix A.6):

∬
Θ

{
E[�̃��̃�𝑒] + 𝑡𝑒E[�̃��̃�𝑒𝑡𝑒 ]

}
𝑑𝐺 𝜃
(𝜽) = 0. (18)

To interpret this condition, we make use of the first-order condition on the
optimal provision of the public good (see Online Appendix A.7):

𝜆𝑟
𝑚
=

∬
Θ

E𝜀 [�̃�𝑃 |𝑟𝑚]𝑑𝐺 𝜃
(𝜽). (19)

Using equations (18), (19), and (10), we obtain the following theorem.

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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R. Boadway and K. Spiritus 15

Theorem 1. The optimal linear tax on excess capital income satisfies the
following condition:

∬
Θ

E
[
�̃�𝑒𝑡𝑒

]
d𝐺 𝜃
(𝜽) +

∬
Θ

cov(
∬
Θ

E𝜀 [�̃�𝑃 |𝑟𝑚]𝑑𝐺 𝜃
(𝜽), �̃�𝑒𝑡𝑒 )

E[�̃�]
d𝐺 𝜃
(𝜽) = 0.

(20)

The optimal tax on excess returns is not affected by the social welfare weights.

Equation (20) is analogous to condition (9) determining risky investments
by the household. The first term in equation (20) is the expected increase in tax
revenue when the government increases 𝑡𝑒. By Corollary 1, this is the induced
change in excess capital income. The second term, which is negative, is the
government’s risk premium associated with the uncertainty of the increase in
excess capital income. At the optimum, the additional revenue just balances
the increase in risk to the government. Note that Theorem 1 does not require
that the government optimizes the tax on labour income.

One of the key differences between our paper and the literature is that we
introduce heterogeneity in the expected excess returns. Intuitively, one might
expect that this would lead to additional terms in equation (20), reflecting
the distributional benefits of the tax on excess returns. However, optimality
condition (20) does not depend on the social welfare weights 𝛽. Lemma 1
shows why this is the case: individuals respond to a tax increase on excess
returns by proportionally increasing their investments in the risky assets, such
that their expected utility remains unaltered. A tax on excess returns, in our
model, is unable to redistribute welfare differences that stem from ex ante
characteristics.

There is another way to understand the absence of the social welfare
weights in equation (20). Recall from equation (15) that the government
cares about the distribution of expected utilities. Thus, what matters from a
distributional perspective are the certainty equivalents of the excess capital
incomes. By condition (9) the certainty equivalents of excess capital income
are equal to zero for all optimizing individuals. Consequently, in our model,
there is no scope for redistribution based on ex ante characteristics through
the tax on excess returns.

However, the tax on excess returns still plays a supporting role in achieving
redistributive objectives. As Lemma 1 shows, an increase in 𝑡𝑒 induces agents
to increase risky investments and therefore excess capital income. As we
showed in Corollary 1, the increase in excess capital income is fully reflected
as an increase in the tax revenue on excess capital income. In the presence
of private investment risk, the additional tax revenues on excess returns thus
capture the increases in the rents from private investment that are caused by
it, which implies that it constitutes a fully efficient source of tax revenue.
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16 Optimal taxation of normal and excess returns to risky assets

Increases in 𝑡𝑒 are limited by the fact that they give rise to riskiness in the
provision of the public good.

We now show that 𝑡𝑒 should be strictly between zero and unity. Suppose
first that 𝑡𝑒 = 0. The first term in equation (20) is positive because �̃�𝑒𝑡𝑒 = �̃�

𝑒

when 𝑡𝑒 = 0 by equation (10). The second term is zero because without a tax
on excess returns, government revenues are not stochastic. Therefore, 𝑡𝑒 = 0
cannot be optimal. Similarly, we can exclude the case 𝑡𝑒 < 0, because in this
case the covariance in equation (20) would be positive. Therefore, the only
remaining possibility is a positive tax on excess returns 𝑡𝑒 > 0.

To see that 𝑡𝑒 should not be larger than 100 percent, consider first-order
conditions (7)–(8) for the composition of the portfolios. If 𝑡𝑒 > 1, then gains are
turned into losses and losses are turned into gains. The only way for first-order
conditions (7)–(8) to hold, is for individuals to undertake risky investments
only if expected excess returns are negative, E[ �̃�𝑒] < 0. Given our assumption
that the expected excess rates of return to both risky assets are positive, this
would imply that individuals would assume negative investments in both risky
assets. In this case, the first term in equation (20) remains positive because
of equation (10). The covariance in equation (20) will also be positive, as
higher market returns will lead to more negative revenues from excess returns,
so lower public good provision and a larger marginal utility of the public
good. As both terms in equation (20) would be positive, the condition cannot
hold and 𝑡𝑒 > 1 cannot be optimal. In the border case where taxes on excess
returns are fully taxed away, 𝑡𝑒 = 1, it makes no difference for the individuals
whether they invest in safe or risky assets; see first-order conditions (7)–(8).
In this case, our model is not well defined. If we make the realistic assumption
that there is some net cost associated with investing in risky assets, it makes
sense that individuals will only invest in safe assets when excess returns are
fully taxed away, and we can realistically exclude the case where 𝑡𝑒 ≥ 1. We
summarize our findings in Corollary 2 (see Online Appendix A.8).11

Corollary 2. The optimal linear tax rate on excess capital returns is strictly
positive, and strictly smaller than 100 percent:

0 < 𝑡𝑒 < 1.

If there is more aggregate risk, or if individuals are more risk-averse with
respect to the public good, then the optimal tax rate on excess returns is
smaller.

11In our longer working paper (Boadway and Spiritus, 2021), we study a case where contrary to
the present paper there is no idiosyncratic risk and the government returns the aggregate risk of
its revenues using a uniform stochastic lump sum rather than a stochastic public good. We show
that the tax on excess returns then becomes largely irrelevant. As soon as there is also uninsured
idiosyncratic risk, the government should tax excess returns at high rates for insurance reasons.
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R. Boadway and K. Spiritus 17

To gain more insight into the optimal tax on the excess returns, let us
briefly make some further assumptions. First, assume that the returns the risky
assets are jointly normally distributed, so any linear combination of them
has a univariate normal distribution. This assumption implies that individuals
optimize their portfolios according to the mean–variance framework. Second,
assume that all individuals have a constant Arrow–Pratt measure of global
absolute risk aversion with respect to public good provision, so the following
quantity is constant: 𝐴 ≡ −E[�̃�𝑃𝑃]/E[�̃�𝑃]. We prove the following corollary
in Online Appendix A.9.

Corollary 3. Assume individuals optimize their portfolios according to the
mean–variance framework, and they have a constant Arrow–Pratt measure
of global absolute risk aversion 𝐴 with respect to public good provision. Then
the optimal linear tax rate on excess capital returns is

𝑡𝑒

1 − 𝑡𝑒
=

∬
Θ

E[ �̃�𝑒𝑡𝑒 ]d𝐺
𝜃
(𝜽)

𝐴var
(∬

Θ
�̃�𝑒d𝐺 𝜃

(𝜽)
) . (21)

Corollary 3 clearly illustrates our findings in Theorem 1. On the one hand,
the more risk-averse individuals are with respect to the public good (larger 𝐴)
or the more volatile is the tax base (larger var(

∬
Θ
�̃�𝑒d𝐺 𝜃

(𝜽))), the lower the
tax on excess returns should be. On the other hand, the more the expected
value of the tax base increases as the tax on excess returns increases (larger∬
Θ

E[ �̃�𝑒𝑡𝑒 ]d𝐺
𝜃
(𝜽)), the higher the tax on excess returns should be.

3.2.2. Optimal linear tax on risk-free capital income. We derive in
Online Appendix A the first-order condition for the tax on risk-free capital
income. Following Saez (2002), we assume that among individuals who earn
the same labour income, the compensated behavioural responses to a labour
tax reform are not systematically correlated with the propensities to save out
of labour income.12 Let 𝐺z

(z) denote the cumulative distribution function for
labour incomes in the tax optimum, and for any function ℎ(𝜽), let ℎ(z) denote
the average of ℎ(𝜽) for all types 𝜽 who choose labour income z. The following
theorem then characterizes the optimal tax on risk-free capital income.

Theorem 2. Suppose labour income is optimally taxed, and the labour tax
wedgeW is not correlated with the propensity to save out of labour income:

12This corresponds to Assumption 2 of Saez (2002, p. 225), who argues that there are no reasons
to think that such correlations exist, and that because it is difficult to empirically check this
condition, it seems reasonable to assume that it holds.

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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18 Optimal taxation of normal and excess returns to risky assets

covΘ(W, 𝑦𝑛𝑐z |z) = 0. The optimal linear tax on risk-free capital income then
balances its distortions against its distributional benefits:

𝑡𝑛
∫ z

z
𝑦𝑛𝑐∗𝑡𝑛 (z)d𝐺

z
(z) =

E[�̃�2]

E[�̃�1]

∫ z

z
covΘ(𝛽, 𝑦𝑛 |z)d𝐺z

(z)

− 𝑡𝑒
∫ z

z

(
E[ �̃�𝑒𝑐∗𝑡𝑛 (z)] − 𝜒

𝑐∗
(z)

)
d𝐺z
(z)

−

∫ z

z
W(z)

(
d𝑦𝑛

dz
−

𝜕𝑦𝑛𝑐

𝜕z

)
E[�̃�2]

E[�̃�1]
d𝐺z
(z).

(22)

Here, 𝜒(z) denotes the social risk premium associated with the uncertainty
of tax revenues from excess capital income, for individuals with labour
income z:

𝜒(z) ≡
cov(�̃�, �̃�𝑒𝑡𝑛 |z)

E[�̃�]
.

Consider first the right-hand side of equation (22). The first term involves
the population covariance between 𝛽 and 𝑦𝑛 conditional on labour income, and
reflects the potential to use the tax on risk-free returns to obtain distributional
benefits that cannot be obtained through a tax on labour income. If individuals
only differ in their ability to earn labour income, then the distributional
characteristic of risk-free capital income is zero, covΘ(𝛽, 𝑦𝑛 |z) = 0, and there
is no scope for redistribution through the tax on risk-free capital income:
all ex ante redistribution takes place through the tax on labour income. If
instead covΘ(𝛽, 𝑦𝑛 |z) ≠ 0, then the tax on risk-free returns should be used to
redistribute from individuals with lower welfare weights to those with higher
welfare weights, conditional on labour income.

Given the heterogeneity of the expected returns to private investment,
the welfare weights do vary with the amount of risk-free capital income,
conditional on labour income, so covΘ(𝛽, 𝑦𝑛 |z) ≠ 0. We show in Online
Appendix A.2 that when the utility function is additively separable between
consumption in both periods and between consumption and labour supply, and
individual preferences exhibit constant absolute risk aversion, then changes
in the expected rate of return 𝛼 only have income effects, both on savings
𝑠 and on labour income z. Those individuals with a low return to private
investment, and thus those with a higher welfare weight conditional on labour
income, are then the ones who save the most to smooth their consumption
over the life cycle. The covariance covΘ(𝛽, 𝑦𝑛 |z) would thus be positive:
conditional on labour income, the individuals with the highest risk-free capital
income would also have the highest welfare weights. The presence of the

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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R. Boadway and K. Spiritus 19

distributional characteristic of risk-free capital income in equation (22) then
puts a downward pressure on the optimal tax on risk-free capital income.

Lemma 2. If preferences are additively separable between consumption in
the two periods and absolute risk aversion is constant, then the distributional
characteristic of risk-free capital income conditional on labour income is
positive:

covΘ(𝛽, 𝑦𝑛 |z) > 0.

With more general preferences, one cannot unambiguously sign the
covariance covΘ(𝛽, 𝑦𝑛 |z) based on theoretical considerations alone. Even
if there is growing empirical evidence of persistent heterogeneity in rates of
return after correcting for risk (e.g., Fagereng et al., 2020), it remains unclear
to what extent such differences are independent of differences in the ability to
earn labour income. The sign and the size of covΘ(𝛽, 𝑦𝑛 |z) thus remain unclear.

The second term on the right-hand side of equation (22) concerns the
compensated effect of an increase in 𝑡𝑛 on tax revenue from excess capital
income, conditional on labour income. The government needs to account not
only for the expected effect of the tax increase on excess capital income
E[ �̃�𝑒𝑐∗𝑡𝑛 ], but also for the welfare effect of the uncertainty therein through
the risk premium 𝜒. The sign of the term 𝜒𝑐∗ is opposite to that of E[ �̃�𝑒𝑐∗𝑡𝑛 ],
because 𝜆 rises as 𝑟𝑚 falls, and vice versa.13 It is not clear a priori whether the
total impact of the second term in equation (22) on social welfare is positive
or negative. The following lemma, which we prove in Online Appendix A.10,
shows how the second term on the right-hand side of equation (22) reflects
the change in the relative importance of idiosyncratic and aggregate risk due
to a perturbation of 𝑡𝑛.

Lemma 3. The effect of a perturbation of 𝑡𝑛 on the expected social value of
government revenue from excess returns is determined by the relative shift
towards or away from private investment:

𝑡𝑒
∫ z

z

(
E[ �̃�𝑒𝑐∗𝑡𝑛 (z)] − 𝜒

𝑐∗
(z)

)
d𝐺z
(z) = T 𝑝 ·

(
T
𝑝𝑐∗
𝑡𝑛

T
𝑝
−

T
𝑓 𝑐∗
𝑡𝑛

T
𝑓

)
,

where T 𝑝 ≡ 𝑡𝑒
∬
Θ
(𝛼 − 𝑟𝑏)𝑝d𝐺 𝜃

(𝜽) and T 𝑓
≡ 𝑡𝑒

∬
Θ

E[𝑟𝑚 − 𝑟𝑏] 𝑓 d𝐺 𝜃
(𝜽)

denote the respective tax revenues from excess returns from private and
market investments, respectively.

If idiosyncratic risk on average becomes relatively more important (e.g.,
because entrepreneurs undertake new investments that are not correlated with

13Use equation (3) to find 𝜒 = cov(�̃�, �̃�𝑒𝑡𝑛 |z)/E[�̃�] = 𝑓 𝑡𝑛cov(�̃�, 𝑟𝑚)/E[�̃�].
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20 Optimal taxation of normal and excess returns to risky assets

the market), then the total impact on social welfare is positive. The welfare
effect of the increased expected government revenue outweighs the effect of
the increased uncertainty, because the sources of government revenue become
more diversified. We show in Online Appendix B that various simplifications
of our model lead to the conclusion that the second term on the right-hand side
of equation (22) equals zero. This is most obviously the case when there is only
idiosyncratic or only aggregate risk. Also, when individuals optimize their
portfolios according to the mean–variance framework, we find that the second
term in equation (22) equals zero when the elasticities of 𝑝 and 𝑓 with respect
to 𝑡𝑛 are constant over the income distribution. In those cases, the expected
revenue effects of a reform of 𝑡𝑛, which are typically used as sufficient
statistic in optimal tax studies, are cancelled out by the welfare cost of their
uncertainty. Our findings illustrate the warning of Kleven (2021), who notes
that the sufficient statistics approach implicitly relies on strong assumptions
on preferences and on the decision environment. Even if the second term on
the right-hand side of equation (22) becomes zero under common theoretical
assumptions, its sign is ultimately an unanswered empirical question.

The third term on the right-hand side of equation (22) concerns the
difference between the cross-sectional variation and the individual variation
of normal capital income. As we assume that individuals have identical
preferences that are separable between leisure and consumption, there is
only one reason why this term may differ from zero: the expected rates of
return to private investment could be correlated with the labour productivities.
Suppose that, as argued above, individuals with higher expected returns to
private investment save less, conditional on labour income, and suppose that
expected returns to private investment are positively correlated with labour
productivity. Then conditional on labour income, lower savings indicate
higher labour productivities. It is then optimal to implement a lower tax
on normal capital income, because doing so would alleviate the distortions
caused by the tax on labour income.

The integral on the left-hand side of equation (22) is negative: a
compensated increase of the tax on risk-free capital income decreases savings
and thus risk-free returns, conditional on labour income. Furthermore, we
showed in the previous subsection that the tax rate 𝑡𝑒 on excess returns
is never negative. If the right-hand side of equation (22) is positive, then
Theorem 2 indicates that the optimal tax on risk-free returns to capital income
is negative.14

14The optimality condition in Theorem 2 is similar to the condition for optimal linear commodity
taxation of Spiritus (2024). He finds that the optimal tax on a commodity is determined by the
marginal excess burden caused by that tax, the distributional characteristic of the commodity
conditional on labour income, and the difference between the individual and cross-sectional

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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R. Boadway and K. Spiritus 21

4. Conclusion

We have studied optimal linear taxation of risk-free and excess returns
to capital, alongside an optimal nonlinear tax on labour income, in an
intertemporal model with risky assets. Our approach differs from the standard
Mirrlees optimal income tax analysis in a number of dimensions. We
incorporate portfolio choice into a two-period model with heterogeneous
households who both supply labour and save in the first period. Portfolios
include both safe and risky assets where the latter combine market assets with
aggregate risk and private investment with idiosyncratic risk. Individuals differ
both in their labour productivity and in the expected return on their private
investments. Aggregate risk on market assets is reflected in the government’s
revenue stream, which in turn leads to uncertainty in government spending on
public goods.

A tax on excess returns taxes both rents of private investments and returns
to risk. One might expect that because individuals differ in the productivity
of their private investments, taxing excess returns might serve a redistribution
role. However, in our stylized model, a Domar–Musgrave effect nullifies
such a role: individuals respond to a tax on excess returns by adjusting
their portfolios, taking on more risk such that their expected utility remains
unchanged. As the size of the risk premium before taxation increases, tax
revenue from excess returns also increases. Part of that tax revenue results
from higher rents generated from increased private investments. These are
fully taxed away by the government and represent a fully efficient source
of tax revenue. Part of the tax revenue represents additional risky revenues
resulting from increased investment in market assets. The revenue-generating
role of the tax on excess returns is balanced against the welfare cost of the
uncertainty of those revenues. The higher the taxpayers’ risk aversion with
respect to the public good and the more volatile the revenues from the tax on
excess returns, the lower the tax on excess returns should be.

A tax on risk-free returns can have redistributive consequences and
can serve as a complement to the progressive earnings tax. Individuals of
different investment productivities but the same labour earnings will generally
differ in their savings and risk-free capital income. However, the relation
between investment productivity and savings is ambiguous: under reasonable
assumptions and conditional on labour income, more productive persons
might save less. If so, the optimal tax on risk-free capital income would be
negative. This implies that, while it is optimal to tax risk-free capital income
and excess returns to capital at different rates, the rate-of-return allowance

variations of consumption of the commodity. The main difference between Spiritus (2024) and
Theorem 2 is that the latter contains additional terms to account for the welfare cost of the
riskiness of the tax revenues.

c© 2024 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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22 Optimal taxation of normal and excess returns to risky assets

system proposed by the Mirrlees Review (Adam et al., 2011) will generally
not be optimal.

Our stylized model has certain limitations. It assumes that taxes on
capital income are linear, and it ignores any incentive effects that taxing
excess returns to capital might incur. Additionally, it does not consider scale
effects or general equilibrium effects, and it simplifies the life cycle to just
two periods. Our objective is not to create a comprehensive model, but
rather to establish a benchmark demonstrating that optimal tax results are
sensitive to the inclusion of risky assets. The generalized Domar–Musgrave
effect (Domar and Musgrave, 1944) means that results from a model with
deterministic capital incomes cannot be directly extrapolated to a context with
risky capital incomes. One should be particularly careful when applying a
sufficient-statistics framework. If tax revenues are uncertain, the change in
expected tax revenues due to a policy reform is no longer a sufficient measure
for its effect on social welfare.
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