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OPTIMAL  TAXATION  OF  CAPITAL  INCOME  WITH  

HETEROGENEOUS  RATES  OF  RETURN  

∗

Aart Gerritsen, Bas Jacobs, Kevin Spiritus and Alexandra V. Rusu 

We derive the Pareto-efficient mix of non-linear taxes on labour income and capital income if people differ 
in their rates of return on capital. We allow for two reasons why rates of return differ: because individuals 
with higher ability are better able to invest their capital or because wealthier individuals enjoy scale effects 
in wealth accumulation. In both cases, a strictly positive tax on capital income is part of any Pareto-efficient 
tax system. We derive a condition for the Pareto-efficient tax mix that relies solely on empirical sufficient 
statistics—not on social welfare weights—and find that Pareto-efficient taxes on capital income increase 
with the degree of return heterogeneity. Numerical simulations for empirically plausible return heterogeneity 
suggest that Pareto-efficient marginal tax rates on capital income are positive and substantial. 
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ow should the burden of taxation be distributed between labour and capital? We aim to answer

his question, while taking into account two recent empirical findings on wealth and its returns.
irst, net wealth is primarily composed of previously earned labour income, which suggests a
lose link between labour income and capital income. 1 Second, a growing literature documents
ignificant differences in the rates of return that individuals earn on their wealth. In particular,
eople tend to obtain higher returns if they are more able investors (‘ type-dependent returns ’)
nd if they have more wealth to invest (‘ scale-dependent returns ’). 2 

The first major insight of our paper is that the optimal mix of taxes on labour and capital income
epends solely on efficiency considerations, not on the go v ernment’s distributional preferences. 3 

ntuitively, we capture the close link between labour income and capital income through a one-to-
ne correspondence between individual ability and both types of income. As a result, adjustments
o either labour-income taxes or capital-income taxes can achieve the same distributional effects.
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 more elaborate re vie w of the empirical literature on return heterogeneity. 
3 To be more precise, the optimal distribution of tax burdens across individuals does depend on distributional pref- 

rences. But the optimal decomposition of burdens into taxes on labour income and taxes on capital income does not 
epend on distributional preferences. 
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he optimal mix of both taxes then minimises the efficiency costs associated with a given
istribution of resources. 
The second major insight of our paper is that capital income should be taxed alongside

abour income as long as individuals differ in their rates of return. This is true whether return
eterogeneity originates from type or scale dependence. Intuitively, type-dependent returns imply
hat capital income contains ability rents. Scale-dependent returns imply a market failure, as it
ould be mutually beneficial if the wealthy were to invest on behalf of the poor. As a result, taxes
n capital income are more efficient because they tax rents (in case of type-dependent returns)
r because they alleviate a market failure (in case of scale-dependent returns). This ensures that
 tax on capital income is part of the policy optimum. 

Because the optimal mix of taxes on labour and capital income is independent of distributional
references, we refer to it as the Pareto-efficient tax mix. We derive an expression for the Pareto-
fficient tax mix that only depends on a small number of empirical sufficient statistics, without
eference to normatively ambiguous social welfare weights. The most important sufficient statistic
easures the extent to which rates of return differ across individuals. The Pareto-efficient tax
ix features higher taxes on capital income if there is more return heterogeneity. It furthermore

epends in intuitive ways on the compensated elasticities of both capital income and labour
ncome with respect to their tax rates and on the hazard rate of the capital income distribution.
umerical simulations for the United States suggest that the Pareto-efficient tax mix features
arginal tax rates on capital income that are positive and substantial. 
Our study builds on a large literature that argues in fa v our of taxes on capital income. 4 Most

losely related are a few papers that also study optimal capital taxes with return heterogeneity
Gahvari and Micheletto, 2016 ; Kristj ́ansson, 2016 ; Guvenen et al. , 2023 ). Compared to these
apers, our main contributions are two-fold. We derive conditions for the Pareto-efficient mix of
axes on capital and labour income. And we show that both type- and scale-dependent returns
ield positive Pareto-efficient taxes on capital income. 

We derive our results within a deterministic two-period version of the Mirrlees ( 1971 ) frame-
ork. We abstract from risk and focus our analysis solely on the implications of non-random
ifferences in rates of return. We do this because risk cannot fully explain observed differences in
ates of return (e.g., Fagereng et al. , 2020 ). Indi viduals dif fer in a single exogenous characteristic,
amely their ability. In the first period, they choose how much to work and how much to save.
abour income equals the product of labour supply and ability. In the second period, individuals
onsume their savings plus the capital income they earn with their savings. The main innovation
f our model is to define capital income as a general and possibly non-linear function of both
avings and ability. This allows us to capture both type- and scale-dependent capital returns and
erive their distinct implications for the Pareto-efficient tax mix. 

We first consider type-dependent returns. In this case, rates of return are increasing in ability.
his may be due to a positive association between ability and entrepreneurial talents. Capital

ncome then reflects both savings—which were previously earned as labour income—and ability
ents. As is well known, a pure rent tax is non-distortionary. As a result, compared to a tax
n labour income, a tax on capital income can achieve the same distributional effects with less
istortions in labour supply. At the same time, unlike a tax on labour income, a tax on capital
ncome does distort savings decisions. The Pareto-efficient tax mix trades off the benefits of
educed labour-supply distortions against the costs of larger saving distortions. The larger the
The Author(s) 2025. 

4 The next section provides an overview of this literature. More thorough reviews are provided by Diamond and Saez 
 2011 ), Jacobs ( 2013 ) and Bastani and Waldenstr ̈om ( 2020 ). 
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egree of return heterogeneity, the more important ability rents in capital income and thus the
arger the Pareto-efficient tax on capital income. 

We then consider scale-dependent returns. In this case, rates of return are increasing in the
evel of wealth, but do not directly depend on ability. This may reflect fixed costs of wealth-
anagement services that only sufficiently wealthy people can afford to pay. As a result, wealthy

eople (‘the rich’) earn a higher marginal rate of return on their capital than people with little
ealth (‘the poor’). It would be mutually beneficial if the rich were to save on behalf of the
oor, but an implicit mark et f ailure prevents such transactions from taking place. We show that a
ositive tax on capital income helps to alleviate this market failure. Specifically, the go v ernment
ould reduce marginal taxes on labour income and raise marginal taxes on capital income. Such
 policy transfers funds from the poor to the rich in the first period and from the rich back to
he poor in the second period—implicitly forcing the rich to save on behalf of the poor. The
areto-efficient mix of both taxes trades off the benefits of alleviating the mark et f ailure against

he costs of savings distortions. As before, the Pareto-efficient tax on capital income is positive
nd increasing in the extent of return heterogeneity. 

Besides deriving analytical results, we numerically simulate our model to obtain a quantitative
ense of the importance of return heterogeneity for the Pareto-efficient tax mix. We do so under the
ssumption that return heterogeneity is solely driven by either type- or scale-dependent returns.
e calibrate our model on the basis of US data on the distribution of income, but model return

eterogeneity by using Norwegian estimates from Fagereng et al. ( 2020 ). In our simulations, we
rst impose the actual US tax schedule and then adjust the mix of taxes until no further Pareto

mpro v ements are feasible. The resulting Pareto-efficient tax mix yields the same utility for each
axpayer as the actual US tax system, but it generates fewer distortions and thus more go v ernment
evenue. 

The simulated Pareto-efficient tax mix features positive and substantial taxes on capital income
egardless of the source of return heterogeneity. In our baseline simulations, Pareto-efficient tax
ates on capital income are on average around 10% in case of type-dependent returns and around
5% in case of scale-dependent returns. The Pareto-efficient tax rate at the highest income decile is
round 17% for both type- and scale-dependent returns. There are important differences between
ype- and scale-dependent returns when it comes to the shape of the non-linear tax schedules. With
ype-dependent returns, Pareto-efficient tax rates on capital income are monotonously increasing
n income and lower than marginal taxes on labour income for every individual. In contrast, with
cale-dependent returns, Pareto-efficient tax rates on capital income are hump-shaped and exceed
ax rates on labour income for a majority of individuals. These results highlight the importance
f further empirical research on why rates of return differ across individuals. 

Our results are derived within a stylised model that necessarily abstracts from aspects of
eality. In particular, we do not account for various other potential reasons for positiv e tax es on
apital income, such as heterogeneous preferences or political constraints. Nor do we allow for
rue multidimensional heterogeneity, which would break the one-to-one correspondence between
abour income and capital income. Nevertheless, we show that a relatively simple model of one-
imensional heterogeneity and differences in rates of return is sufficient to justify significant tax
ates on capital income. 

The remainder of the paper is organised as follows. In Section 1 , we first briefly discuss
he empirical evidence on return heterogeneity. We then provide an elaborate discussion of
arlier results on optimal taxation of capital income and indicate how we contribute to this large
iterature. In Section 2 , we introduce and discuss the theoretical setting of our paper. In Section 3 ,
© The Author(s) 2025. 
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e explicitly sho w ho w our model is able to capture two plausible micro-foundations of return
eterogeneity. In Section 4 , we derive and discuss expressions for the Pareto-efficient tax mix in
erms of sufficient statistics. Section 5 provides numerical simulations of Pareto-efficient taxes
n labour and capital income. A final section concludes. 

. Related Literature 

.1. Empirical Evidence on Return Hetero g eneity 

ur research is moti v ated by a large and growing number of studies documenting the empirical
mportance of return heterogeneity. First, there is direct evidence on return heterogeneity. The
eminal paper by Yitzhaki ( 1987 ) studies a subset of US tax returns from 1973 and finds that rates
f return increase with income. Piketty ( 2014 ) and Saez and Zucman ( 2016 ) show that rates of
eturn on the endowments of US universities and other foundations are increasing in the size of the
ndowments. More recently, Bach et al. ( 2020 ) and Fagereng et al. ( 2020 ) study administrative
ata on the populations of Norway and Sweden o v er sev eral years and find convincing evidence
f return heterogeneity. For example, moving from the 10th to the 90th percentile of financial
ealth, Fagereng et al. ( 2020 ) find that the average rate of return increases by 1.6 percentage
oints. This figure is only slightly lower if they restrict attention to safe assets or if they control
or risks in underlying portfolios. Bastani et al. ( 2023 ) study Swedish data and find that returns
o capital are increasing with measures of cognitive ability. 

Second, a large literature in finance provides evidence that richer individuals tend to make
ewer mistakes in their investments. See Campbell ( 2016 ) for an overview. An abundance of
 vidence sho ws that indi viduals do not optimally di versify their portfolios (e.g., Benartzi and
haler, 2001 ; Choi et al. , 2005 ; Calvet et al. , 2007 ; Goetzmann and Kumar, 2008 ; Von Gaudecker,
015 ). Individuals consistently fail to optimise their financial portfolio even conditional on risk,
or example, by exposing themselves to excess interest and fee payments (Barber et al. , 2005 ;
garwal et al. , 2009 ; Choi et al. , 2010 ; 2011 ). Unsurprisingly, investment mistakes are linked

o individuals’ financial literacy or sophistication, which is itself positively associated with
ducation and wealth (e.g., Lusardi and Mitchell, 2011 ; Van Rooij et al. , 2011 ; Lusardi et al. ,
017 ). A natural implication of this evidence is that richer individuals obtain higher rates of
eturn on their savings. Indeed, Lusardi et al. ( 2017 ) suggest that 30–40% of inequality in US
etirement wealth can be attributed to differences in financial sophistication. 

Third, recent simulations suggest that return heterogeneity is necessary to reconcile life-cycle
odels with observed patterns of wealth inequality. In particular, Gabaix et al. ( 2016 ) and
enhabib et al. ( 2019 ) argue that return heterogeneity is needed to explain the dynamics of the

at, right tail of the US wealth distribution. Importantly, Gabaix et al. ( 2016 ) emphasise both
type dependence’ and ‘scale dependence’ in return heterogeneity. That is, they argue that rates
f return could depend on both the underlying individual type—e.g., cognitive ability—and the
evel of individual wealth. We make explicit use of this distinction in our own model. 

.2. Literature on Optimal Capital Taxation 

rguments against taxing capital income date back to at least Mill ( 1848 ) and Pigou ( 1928 ).
hey argued that a tax on capital income amounts to taxing labour income twice: first when it is
arned, then when it is saved. Modern incarnations of this argument can be found in Atkinson
The Author(s) 2025. 
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nd Stiglitz ( 1976 ), Judd ( 1985 ) and Chamley ( 1986 ). In Atkinson and Stiglitz ( 1976 ), taxes on
apital income generate the same redistribution and labour-supply distortions as taxes on labour
ncome, but they additionally distort savings. As a result, it would be better not to tax capital
ncome at all. Judd ( 1985 ) and Chamley ( 1986 ) have shown that taxes on capital income are
ero in the steady state of a representative-agent Ramsey model of optimal taxation without
ny distributional concerns. 5 Much of the subsequent literature explores conditions under which
apital taxes are optimal after all. Surveys of this literature can be found in Diamond and Saez
 2011 ), Jacobs ( 2013 ) and Bastani and Waldenstr ̈om ( 2020 ). 

Taxes on capital may be optimal because savings are relatively complementary to leisure
Corlett and Hague, 1953 ; Atkinson and Stiglitz, 1976 ; Erosa and Gervais, 2002 ; Jacobs and
oadway, 2014 ; Jacobs and Rusu, 2018 ); because of tax base shifting between labour or en-

repreneurial income and capital income (Christiansen and Tuomala, 2008 ; Reis, 2010 ); because
hysical capital is a substitute for human capital (Jacobs and Bo v enberg, 2010 ); because of
eterogeneous preferences for wealth itself (Saez and Stantche v a, 2018 ); because inheritances
ositively correlate with labour income (Cremer et al. , 2001 ); because of dynamic inefficiencies
n capital accumulation across o v erlapping generations (Ordo v er and Phelps, 1979 ; Atkinson
nd Sandmo, 1980 ; King, 1980 ); because of political constraints and lack of commitment (Farhi
t al. , 2012 ; Scheuer and Wolitzky, 2016 ); because of borrowing constraints (Hubbard and Judd,
986 ; Aiyagari, 1995 ); because of missing insurance markets and idiosyncratic risk in labour
roductivity (Diamond and Mirrlees, 1978 ; Golosov et al. , 2003 ; Conesa et al. , 2009 ; Jacobs
nd Schindler, 2012 ); and because of uncertainty in capital returns (Varian, 1980 ; Gordon, 1985 ;
hristiansen, 1993 ; Schindler, 2008 ; Shourideh, 2014 ; Boadway and Spiritus, 2024 ). 
Closer to our paper, it has been shown that capital income should be taxed if preferences

o save are positively correlated with ability (Mirrlees, 1976 ; Saez, 2002 ; Diamond and Spin-
ewijn, 2011 ; Golosov et al. , 2013 ; Ferey et al. , 2024 ; Hellwig and Werquin, 2024 ). Capital
ncome is then optimally taxed because it is driven by ability, as well as labour income. Our
odel with type-dependent returns is mathematically isomorphic to a model with heterogeneous

references to save. Hence, we also find that capital income should be taxed in the presence of
ype-dependent returns. Naturally, even if models with type-dependent returns or heterogeneous
references are mathematically equi v alent, heterogeneous returns and heterogeneous saving
references are empirically distinct concepts. We therefore consider the case of type-dependent
eturns as complementary to the literature on optimal capital taxation and heterogeneous pref-
rences. Furthermore, our model with scale-dependent returns is not isomorphic to models with
eterogeneous preferences to save. In that case, the rationale for positive taxes on capital income
riginates from a market failure that is absent from papers on heterogeneous preferences. 6 

Our paper is most closely related to a few papers that also study optimal taxation with
eterogeneous returns to capital. Stiglitz ( 1985 ; 2000 ; 2018 ) conjectures, but does not formally
how, that optimal taxes on capital income are positive if rates of return depend on ability. We
onfirm this conjecture. Gahvari and Micheletto ( 2016 ) and Kristj ́ansson ( 2016 ) study the two-
ype optimal tax framework of Stiglitz ( 1982 ) and show that optimal taxes on capital income are
© The Author(s) 2025. 

5 It is often argued that positiv e tax es on capital income are undesirable as they would imply exponentially growing 
nter-temporal distortions in consumption that are inconsistent with Ramsey principles, see, for example, Banks and 
iamond ( 2010 ). Jacobs and Rusu ( 2018 ) argue instead that in the steady state of the Chamley–Judd model, taxes on 

apital income cannot alleviate the distortions of taxes on labour income. Thereby, the zero capital tax in the steady state 
omes down to a vanishing Corlett and Hague ( 1953 ) motive for using capital taxes. 

6 Online Appendix D formally pro v es that our model with type-dependent returns is mathematically isomorphic to a 
odel with heterogeneous preferences to save, while our model with scale-dependent returns is not. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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ositive if rates of return are higher for the high-ability type. We contribute to these papers in a
umber of ways. First, we derive conditions for the Pareto-efficient mix of taxes on capital income
nd labour income, which do not depend on distributional preferences. Second, we show that
 areto-efficient tax es on capital income are also positive if rates of return are scale dependent. 7

hird, we study an economy with a continuum of types, as in Mirrlees ( 1971 ). This allows us
o derive meaningful optimal tax formulas in terms of sufficient statistics, as well as gain more
nsight into the shape of the Pareto-efficient non-linear tax schedule on capital income. Fourth,
e provide numerical simulations of Pareto-efficient non-linear taxes on capital income and show

hat they are positive and substantial. 8 

Guvenen et al. ( 2023 ) separately consider optimal linear taxation of wealth and capital income
n a quantitative overlapping-generations model with heterogeneous returns that originate from
inding borrowing constraints. The go v ernment wants to reallocate capital from ‘inefficient’
nvestors with a low rate of return to ‘efficient’ investors with a high rate of return. In their
etting, this can be achieved better with a wealth tax than with a tax on capital income. In fact,
heir optimal tax on capital income is ne gativ e. Our mechanisms for optimal positive taxes on
apital income are different and we view both papers as complementary. We furthermore differ
y linking our results to type- and scale-dependent returns, by deriving conditions for the Pareto-
fficient tax mix, which are written in terms of sufficient statistics, and by considering non-linear
ax schedules on capital income. 

. Model 

.1. Individual Behaviour 

ndividuals are assumed to live for two periods. They differ only in their innate ability n ∈ [0 , ∞ ) ,
hich is drawn from a cumulative distribution function F ( n ) with density f ( n ) . Individual ability
etermines labour productivity and possibly affects the returns to savings. As it is the only source
f heterogeneity, we denote individuals by their ability n . In the first period, individual n supplies
abour l n and earns labour income z n ≡ nl n . First-period income is spent on taxes on labour
ncome T 

n , consumption c n 1 and savings a 

n . Thus, we can write first-period consumption as: 

c n 1 = z n − T 

n − a 

n . (1)

We allow for a general capital-income function y n ≡ y( a 

n , n ) , which gives capital income as
 function of the level of savings and individual ability. As we show later, this capital-income
unction allows us to capture plausible micro-foundations of return heterogeneity related to
losely held businesses and scale economies in wealth accumulation. The case where returns on
he assets from a closely held business are increasing in the owner’s ability could be captured by
y n > 0 . Increasing rates of return in total wealth of an individual could be captured by y a > 0
The Author(s) 2025. 

7 We show that scale dependence allows the go v ernment to impro v e the allocation of capital by reducing first-period 
axes on labour income and raising second-period taxes on capital income. In contrast, Gahvari and Micheletto ( 2016 ) 
nd Kristj ́ansson ( 2016 ) conclude that scale dependence of returns does not provide a reason to tax capital income. But 
his conclusion is driven by their assumption that all taxes are levied in the same period. 

8 A recent paper by Schulz ( 2023 ) compares optimal capital taxes with type-dependent returns to optimal capital 
axes with scale-dependent returns. His main finding is that scale-dependent returns magnify the elasticity of savings: a 
eduction in savings leads to a reduction in returns, in turn leading to a further reduction in savings. This does not affect 
ptimal tax rules that are—like ours—written in terms of sufficient statistics. An important difference is that we focus 
n how taxes on capital income can optimally supplement labour-income taxes, while his paper mostly abstracts from 

ptimal labour-income taxes. 

5
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nd y aa > 0 . In the latter case, individuals differ in their marginal rate of return y a . Thus, we
mplicitly allow for capital-market failures, such that differences in marginal rates of return are
ot necessarily arbitraged away. Taxes on capital income are denoted by τ n and second-period
onsumption equals the sum of savings and after-tax capital income: 

c n 2 = a 

n + y( a 

n , n ) − τ n . (2) 

T 

n is a non-linear tax function of labour income z n and τ n is a non-linear tax function of
apital income y n . We parameterise the tax schedules in a way that allows us to study the effects
f exogenous shifts in their slopes and intercepts. This also allows us to define behavioural
lasticities. 9 We write the tax schedules as the following functions: 

T 

n ≡ T ( z n , ρT , σ T ) ≡ ˜ T ( z n ) + ρT + σ T z n (3) 

τ n ≡ τ ( y n , ρτ , σ τ ) ≡ ˜ τ ( y n ) + ρτ + σ τ y n , (4) 

here ρT in ( 3 ) and ρτ in ( 4 ) are parameters that shift the intercepts of the tax schedules, while
T and σ τ are parameters that shift the slopes of the tax schedules. This parameterisation does
ot impose any restrictions on the tax schedules because ˜ T ( z n ) and ˜ τ ( y n ) are fully non-linear
unctions of the tax base. 

Indi viduals deri ve utility from first- and second-period consumption and disutility from labour
upply. The utility function of individual n can be written as: 

U 

n = u ( c n 1 , c 
n 
2 ) − v( z n /n ) . (5) 

tility of consumption u ( ·) is increasing, concave and three times continuously differentiable.
isutility of work v( ·) is increasing, strictly conv e x and three times continuously differentiable.
he utility function in ( 5 ) is separable between consumption and labour supply, so there is no

eason to tax capital income in the absence of return heterogeneity (Atkinson and Stiglitz, 1976 ).
ubstituting first- and second-period consumption and the parameterised tax schedules into the
tility function, and optimising o v er labour income and savings, yields the following first-order
onditions: 

v 

′ ( z n /n ) 

u 1 ( c n 1 , c 
n 
2 ) 

= (1 − T 

′ ( z n , ρT , σ T )) n (6) 

u 2 ( c n 1 , c 
n 
2 ) 

u 1 ( c n 1 , c 
n 
2 ) 

= 

1 

1 + (1 − τ ′ ( y( a 

n , n ) , ρτ , σ τ )) y a ( a 

n , n ) 
≡ 1 

R 

n 
. (7) 

e denote marginal tax rates by a prime, so that T 

′ ( z n , ρT , σ T ) ≡ ∂T ( z n , ρT , σ T ) /∂z n and
′ ( y n , ρτ , σ τ ) ≡ ∂τ ( y n , ρτ , σ τ ) /∂y n . Other partial deri v ati ves are denoted by a subscript. Thus,
 1 ( ·) and u 2 ( ·) are the marginal utility of first- and second-period consumption and y a ( ·) denotes

he marginal rate of return. Equation ( 6 ) shows that the marginal rate of substitution between
rst-period consumption and leisure must equal the marginal after-tax wage rate. Equation ( 7 )
hows that the marginal rate of substitution between first- and second-period consumption must
qual the individual’s discount factor. We define the inverse of the discount factor—or one plus
he after-tax rate of return—as R 

n ≡ 1 + (1 − τ ′ ) y a . 10 
© The Author(s) 2025. 

9 It is common to parameterise non-linear tax schedules to derive the comparative statics, see, e.g., Christiansen ( 1981 ), 
mmervoll et al. ( 2007 ), Jacquet et al. ( 2013 ) and Gerritsen ( 2016 ; 2024 ). 

10 In what follows, we suppress function arguments for brevity unless this is likely to cause confusion. 
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We impose a number of assumptions that help us derive the optimal non-linear tax schedules.
irst, we require that both tax schedules are three times continuously differentiable. This en-
ures that both the individual first-order conditions and the relevant behavioural elasticities are
ifferentiable. Second, we assume that second-order conditions are satisfied and that ( 6 ) and ( 7 )
escribe a unique and global maximum for utility. This guarantees that individual behaviour is
ifferentiable and thus that marginal changes in taxes lead to marginal responses in earnings.
hese assumptions correspond to Assumption 2 in Jacquet and Lehmann ( 2021 ). 
Third and final, we assume that the equilibrium values of both tax bases y n and z n are
onotonically increasing in ability n . This implies a one-to-one mapping between labour and

apital incomes, which allows us to derive the Pareto-efficient mix of taxes on capital and labour
ncome. The one-to-one mapping ensures that the distributional impact of an increase in one
ax instrument can al w ays be replicated by an increase in the other. The Pareto-efficient tax

ix then equates the marginal excess burdens associated with an y giv en distributional impact
or both taxes. Empirical evidence shows that labour income and capital income or wealth are
ndeed strongly positively correlated—lending some empirical support to the presumed one-to-
ne mapping between labour and capital income. 11 Nevertheless, this is a simplification of reality.
e briefly return to this issue in the Conclusion. 

.2. Behavioural Elasticities 

ehavioural elasticities of the tax bases play an important role in the optimal tax expressions
hat we derive below. To define these elasticities, we first write the tax bases as functions of the
ax parameters. The first-order condition for savings in ( 7 ), together with the definitions of first-
nd second-period consumption in ( 1 ) and ( 2 ), implicitly determines equilibrium savings as a
unction of labour income, tax parameters and ability. This allows us to write equilibrium savings
s a 

n = ˜ a 

c ( z n , ρT , ρτ , σ T , σ τ , n ) , where the superscript c indicates conditionality on labour
ncome z n . Since capital income is a function of savings and ability, we can write equilibrium
apital income as a function of the same arguments y n = ˜ y c ( z n , ρT , ρτ , σ T , σ τ , n ) = y( ̃  a 

c , n ) .
he two first-order conditions in ( 6 ) and ( 7 ), together with the definitions of first- and second-
eriod consumption in ( 1 ) and ( 2 ), determine labour income as a function of tax parameters and
bility. This allows us to write equilibrium labour income as z n = ˜ z ( ρT , ρτ , σ T , σ τ , n ) . 12 

We define the compensated elasticity of labour income with respect to the net-of-tax rate for
ach individual n as: 

e n z ≡ −
(

∂ ̃  z 

∂σ T 
− z n 

∂ ̃  z 

∂ρT 

)
1 − T 

′ 

z n 
. (8)

he elasticity in ( 8 ) measures the percentage change in labour income if the net-of-tax rate 1 − T 

′

s exogenously raised by one percent, while utility is kept constant. It captures the total impact on
abour income, taking into account second-round effects due to the impact of a change in labour
ncome on the marginal tax rate if the tax function is non-linear. 13 The term within brackets
The Author(s) 2025. 

11 F or e xample, Black et al. ( 2023 ) show that labour income is the most important determinant of wealth in Norway. 
imilarly, Kaymak et al. ( 2022 ) show that disparities in labour income are an important driver of wealth inequality in the 
nited States. 
12 We denote equilibrium functions for the tax bases with a tilde. We do this to distinguish equilibrium capital income 

˜ y c ( z n , ρT , ρτ , σ T , σ τ , n ) from capital income as a function of savings and ability y( a n , n ) . 
13 In terms of Jacquet and Lehmann ( 2021 ), e n z is a ‘total elasticity’ rather than a ‘direct elasticity’. The elasticity 
easures the effect on labour income of a given change in the tax parameters σ T and ρT rather than a given change in 
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iv es the Slutsk y decomposition of the compensated response in labour income to an increase in
arginal taxes. 14 

We define the compensated elasticity of capital income with respect to the after-tax rate of
eturn for each individual n as: 

e n y| z ≡ − 1 

y a 

(
∂ ̃  y c 

∂σ τ
− y n 

∂ ̃  y c 

∂ρτ

)
R 

n 

y n 
. (9) 

he elasticity in ( 9 ) measures the percentage change in capital income if the after-tax rate of
eturn R 

n = 1 + (1 − τ ′ ) y a is exogenously raised by one percent, while utility is kept constant. It
aptures the total impact on capital income, while taking into account second-round effects due to
he impact of a change in capital income on the marginal tax rate if the tax function is non-linear.
gain, the term within brackets is the Slutsky decomposition of the compensated response of

apital income to an increase in the marginal tax rate. Furthermore, e n y| z is a conditional elasticity,
ince it measures the behavioural change in capital income while holding labour income constant.

In what follows, we only employ the elasticities of the tax bases for labour and capital income
ith respect to their ‘own’ marginal tax rates. Naturally, both labour and capital income are also

ffected by the ‘other’ marginal tax rates. The marginal tax rate on capital income affects labour
ncome and vice versa. We do not need to explicitly define the associated cross-elasticities,
ecause we can write all compensated cross-effects in terms of the compensated ‘own’ tax
lasticities. 15 

Finally, we define the elasticities of labour and capital income with respect to ability as: 

ξ n 
z ≡ ∂ ̃  z 

∂n 

n 

z n 
, ξ n 

y| z ≡
∂ ̃  y c 

∂n 

n 

y n 
. (10) 

he first elasticity ξ n 
z measures the percentage change in labour income due to a one-percent

ncrease in ability. The second elasticity ξ n 
y| z measures the percentage change in capital income

ue to a one-percent increase in ability, while holding labour income constant . The elasticity
n 
y| z captures the extent to which ability directly raises capital income, instead of indirectly
hrough increased labour income. Thus, it gives a measure of the type dependence in capital
eturns. Alternatively, ξ n 

z measures the rents from ability that accrue in labour income, while ξ n 
y| z 

easures the extent to which ability rents end up in capital income, after controlling for labour
ncome. In the absence of type dependence, differences in capital income are perfectly explained
y differences in labour income so that the conditional elasticity ξ n 

y| z is zero in that case. 

. Two Micro-foundations of Return Heterogeneity 

t is instructive to consider two plausible micro-foundations for capital income y( a 

n , n ) that
ould generate heterogeneity in capital returns. These two different micro-foundations loosely
orrespond to what Gabaix et al. ( 2016 ) call type-dependent and scale-dependent returns. 
© The Author(s) 2025. 

he marginal tax rate T ′ ( z, ρT , σ T ) . Total elasticities are also used by, e.g., Jacquet et al. ( 2013 ), Jacobs and Boadway 
 2014 ), Gerritsen ( 2016 ) and Scheuer and Werning ( 2017 ). 

14 We formally pro v e this in Online Appendix B.3.1 . 
15 The reason for this is as follows. First, Slutsky symmetry allows us to write the compensated cross-effect of 

apital taxes on labour income in terms of the compensated cross-effect of labour taxes on capital income. See also 
nline Appendix B.3 . Second, the marginal tax rate on labour income does not directly affect the incentives to save. 

nstead, the effect on capital income only runs through its impact on labour income and is, therefore, proportional to the 
lasticity of labour income with respect to the ‘own’ tax rate. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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.1. Type-Dependent Returns: Entr epr eneurial Investments 

e first consider type-dependent returns. In particular, we consider an economy in which indi-
iduals can invest in two different assets. They can invest in a closely held asset that is specific
o their type and could be interpreted as entrepreneurial investment. And they can invest in an
sset that is freely traded in capital markets. Individual n invests b 

n in the closely held asset. This
ields a total return that is a function of invested capital and ability: πn = π ( b 

n , n ) . The closely
eld asset exhibits decreasing returns to capital ( πb > 0 and πbb < 0 ) and positive returns to
bility ( πn > 0 ). The latter assumption reflects the idea that high ability helps to find and select
uccessful business ventures. The remainder of individual savings, a 

n − b 

n , is invested in the
reely traded asset, which yields a common, constant rate of return r . 

Capital income is now given by: 

y n = r ( a 

n − b 

n ) + π ( b 

n , n ) . (11)

ndividuals allocate their savings o v er the two assets in a way that maximises their capital income
provided that the marginal tax on capital income is below 100%, τ ′ < 1 ). Maximising y n in ( 11 )
ith respect to b 

n yields πb ( b 

n , n ) = r . Thus, individuals invest in the closely held asset up to
he point at which its marginal return equals that on the commonly traded asset. This implicitly
etermines entrepreneurial investment as a function of ability alone: b 

n = b( n ) . Substituting this
ast result into ( 11 ) yields: 

y n = y( a 

n , n ) = ra 

n + π ( b( n ) , n ) − rb( n ) . (12)

ence, the general formulation y n = y( a 

n , n ) can capture the special case of entrepreneurial
nvestments. Under this micro-foundation, capital income is linear in savings and increasing in
bility: y a = r and y n > 0 . 16 While the marginal rate of return ( y a ) is identical for everyone,
he average rate of return ( y n /a 

n ) typically varies across the population. As long as y n > 0 , the
verage rate of return on a given amount of savings is increasing in ability. 

.2. Scale-Dependent Returns: Scale Economies in Wealth Accumulation 

he second micro-foundation of capital income y( a 

n , n ) relies on scale economies in accumu-
ating wealth. Scale economies may originate from fixed costs associated with realising higher
ates of return. By fixed costs, we mean costs that do not vary with the amount of invested wealth.
 or e xample, an individual needs a savings account with a bank to earn any interest on savings at
ll. Because banks typically charge their account holders fixed periodic fees, it only makes sense
o open an account and obtain a positive rate of return if savings are large enough to cover these
x ed fees. Moreo v er, to participate in higher-yielding assets such as equity, one needs to invest

n at least some basic financial knowledge or acquire the costly services of a wealth manager.
gain, it only makes sense to pay for these higher yields if invested wealth is sufficiently large.
s a consequence, individuals with more wealth are likely to obtain higher rates of return. 
We can capture scale effects in our model by assuming that individuals invest x n of their savings

o raise the returns on the remainder of their savings. These investments consist of search costs,
ees and the costs of obtaining financial kno w-ho w. This leaves an amount a 

n − x n to be saved at
 rate of return r ( x n ) ≥ 0 with r ′ ( x n ) ≥ 0 . We further assume that investments x n raise the rate
The Author(s) 2025. 

16 Both follow from the partial derivatives of y( a, n ) in ( 12 ). y a = r follows trivially. Application of the envelope 
heorem yields y n = πn ≥ 0 . 
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f return at a decreasing rate, such that r ′′ ( x n ) < 0 and that the rate of return r ( x n ) is bounded
rom abo v e. Although this latter assumption is much stricter than necessary, it is sufficient to
uarantee that second-order conditions for the individual choice problem are satisfied. Moreo v er,
t makes intuitive sense that rates of return cannot grow without bounds. 

We assume that all investment costs are deductible from the capital tax base, but not separately
bserved by the government and thus not separately taxed. 17 Taxable capital income is then given
y: 

y n = r ( x n )( a 

n − x n ) − x n . (13) 

ndividuals invest in financial services to maximise their capital income. Maximising y n in
 13 ) with respect to x n yields r ′ ( x n )( a 

n − x n ) = 1 + r ( x n ) . 18 The left-hand side gives the gains
rom investing one more unit of resources in obtaining a higher rate of return. The right-hand
ide denotes the opportunity costs of doing so. The equilibrium condition implicitly determines
nvestment costs as a function of savings x n = x( a 

n ) , with x ′ ( a 

n ) ≥ 0 . Intuitively, the larger
ne’s wealth, the stronger are the incentives to increase its rate of return. Substituting this into
he expression for capital income yields: 

y n = y( a 

n , n ) = r ( x( a 

n ))( a 

n − x( a 

n )) − x( a 

n ) . (14) 

ence, the general formulation y n = y( a 

n , n ) also captures scale economies in wealth accumu-
ation. In that case, capital income is conv e x in savings and does not (directly) depend on ability:
y a ≥ 0 , y aa ≥ 0 and y n = 0 . 19 Both the marginal rate of return ( y a ) and the average rate of return
 y n /a 

n ) are (weakly) increasing with savings. 20 

Indi viduals with dif ferent le vels of wealth earn dif ferent marginal rates of return and therefore
ace different marginal rates of transformation between first- and second-period consumption.
he costs x can be interpreted as the costs of entering a specific financial market in which assets
ield a rate of return r ( x) . Thus, individuals with different levels of wealth effectively invest
n segmented financial markets. This means that there are potential P areto-impro ving trades in
he capital market that do not materialise. To see this, imagine that a rich high-return individual
orrows funds from a relatively poor low-return individual at some intermediate interest rate.
uch a loan would be mutually beneficial because the poor individual obtains a higher return,
hile the rich individual pockets the difference between the rate of return and the interest rate

harged by the poor individual. Thus, implicit in the micro-foundation is a market failure that
eeps relatively poor individuals from accessing the higher-yielding investment opportunities of
© The Author(s) 2025. 

he rich. 

17 Investment funds typically subtract their fees from the payout to the participants. This ef fecti vely makes the 
nvestment fees tax deductible for the owner of the wealth. 

18 The second-order condition is given by r ′′ ( x n )( a n − x n ) < 2 r ′ ( x n ) and it is satisfied by virtue of our assumptions 
n capital returns: r ′ ( x n ) > 0 > r ′′ ( x n ) . 

19 This follows from the partial deri v ati ves of ( 14 ). y n = 0 follows trivially. Application of the envelope theorem 

ields y a = r ( x( a n )) ≥ 0 and, hence, y aa = r ′ x ′ ≥ 0 . 
20 The average rate of return is (weakly) increasing with savings if and only if the marginal rate of return (weakly) 

xceeds the average rate of return, such that y a ≥ y n /a n . This follows from the assumption that y aa ≥ 0 . 

025
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. Pareto-Efficient Taxation 

.1. Social Welfare and Government Budget Constraints 

he go v ernment sets and commits to tax es on labour and capital income. Social welfare is an
dditiv e, concav e function of individual utilities: 

W = 

∫ ∞ 

0 
W ( U 

n ) f ( n ) d n, W 

′ ( U 

n ) > 0 W 

′′ ( U 

n ) ≤ 0 . (15)

ocial preferences for income redistribution are captured by concavity of either the social welfare
unction W or the utility function U 

n . We use the social welfare function in ( 15 ) to characterise
ptimal tax schedules separately for labour and capital income. But it is irrele v ant for our
haracterisation of the Pareto-efficient mix of the two taxes. 

The go v ernment levies tax es on labour income in the first period and taxes on capital income
n the second period. We consider the net asset position of the go v ernment as exogenously fixed.
hus, the go v ernment cannot shift the tax burden from one period to the other by issuing new

or repurchasing old) bonds. As a result, the go v ernment faces binding budget constraints in both
he first and the second period: 

B 1 = 

∫ ∞ 

0 
T ( z n , ρT , σ T ) f ( n ) d n − g 1 = 0 (16)

B 2 = 

∫ ∞ 

0 
τ ( y n , ρτ , σ τ ) f ( n ) d n − g 2 = 0 , (17)

here g 1 and g 2 are exogenous revenue requirements in periods 1 and 2. 
Fixing go v ernment assets through ( 16 ) and ( 17 ) is innocuous in the first micro-foundation

ith type-dependent returns. This is because go v ernment debt is neutral if the go v ernment can
orrow and lend at the same marginal rate as all individuals. 21 We nevertheless fix government
ssets to ensure an interior solution for the optimal tax schedules in the case of scale-dependent
eturns. Without fixing go v ernment assets, the go v ernment may want to exploit scale effects
o the maximum possible extent by taking o v er all investments in the entire economy. It could
o so by letting the intercept of the labour (capital) income tax go to infinite (minus infinite).
ixing the go v ernment asset position should be seen as a simple short-cut to modelling the
ossible efficiency losses or political-economy distortions associated with managing extremely
arge public wealth funds. 22 

We denote the shadow prices of first- and second-period go v ernment rev enue by λ1 and λ2 , so
hat the go v ernment’s objectiv e function can be written as: 

L = 

1 

λ1 
W + B 1 + 

1 

λ1 /λ2 
B 2 . (18)

quation ( 18 ) is written in units of first-period go v ernment rev enue. It shows that the go v ernment
iscounts future tax revenue at a rate λ1 /λ2 . 
The Author(s) 2025. 

21 Ricardian equi v alence applies e v en though tax es are distortionary, since the go v ernment has access to a non- 
istortionary marginal source of public finance in each period. Hence, the go v ernment does not need to introduce tax 
istortions to steer the inter-temporal allocation. See also Werning ( 2007 ) and Jacobs ( 2018 ). 

22 The assumption of fix ed go v ernment assets only affects the optimal intercepts of the tax schedules. None of the 
eri v ations of the optimal marginal tax rates depend on this assumption. 
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.2. Instrument Set 

n deriving the optimal tax schedules on labour and capital income, we impose a number of
estrictions on the instrument set of the go v ernment. First, we assume that the go v ernment
annot observe ability. This implies that the government cannot redistribute income by using
on-distortionary individualised lump-sum taxes and transfers. Instead, the go v ernment has to
ely on distortionary taxes on tax bases it can observe. In particular, the go v ernment can observ e
nd therefore tax labour income and capital income at the indi vidual le vel. Second, we follow
ost of the literature by assuming that capital income and labour income are taxed with separable

chedules (e.g., Saez and Stantche v a, 2018 ). As a result, the marginal tax rate on one tax base
oes not depend on the size of the other tax base. 23 

Third, we assume that both income taxes are only levied in the same period in which income
s earned. Thus, taxes on labour (capital) income are only levied in the first (second) period. This
ssumption is irrele v ant when considering type-dependent returns, but crucial when considering
cale-dependent returns. In the latter case, it is optimal to redistribute from rich to poor relatively
ate in the life cycle, allowing the rich to more fully exploit their scale advantages. This makes
axes on capital income attractive because capital income is earned and thus taxed relatively
ate in life. If, ho we ver, the government could tax first-period labour income with two different
ax schedules in both the first and the second period, then it would no longer need taxes on
apital income to shift the tax burden to the second period. A possible micro-foundation for the
ssumption that income is taxed when earned is that the go v ernment has limited ability to keep
eliable tax records o v er long time intervals. It is also reflective of real-world income taxes that
re typically only levied during (or soon after) the period in which the income is earned. 

Finally, we rule out taxes on consumption and wealth as this would enable the go v ernment to
ax away all excess returns with zero distortions. 24 In practice, 100% taxation of excess returns
ia wealth or consumption taxes will surely result in tax a v oidance and e v asion due to cross-
order shopping, international mobility of capital and reduced entrepreneurial efforts. Hence, our
odel attempts to realistically capture the main policy trade-off for the optimal taxation of capital

ncome with heterogeneous returns, while a v oiding complexities with modelling cross-border
hopping, capital mobility or entrepreneurial effort. In Section 4.7 , we briefly consider how our
esults may change if the go v ernment were to tax wealth instead of capital income. 

.3. Excess Burdens and Social Welfare Weights 

he optimal tax structure depends on the excess burdens and distributional benefits of taxes on
abour and capital income. We define the marginal excess burden as the revenue loss caused by
© The Author(s) 2025. 

23 In the case of type-dependent returns, the assumption of separable tax schedules is not a binding constraint. Indeed, 
y following a first-order mechanism-design approach, we can show that the optimal incentive-compatible allocation 
erived from the direct mechanism can be implemented with separable tax schedules. These derivations are available 
pon request. Naturally, this presupposes that the first-order mechanism-design approach is valid and that taxpayers are 
ot better off in bundles outside of the optimal allocation when the tax schedules are separable, and thus that preferences 
nd technologies satisfy certain implementability conditions. These conditions are derived by Ferey et al. ( 2024 ); we 
imply assume they hold. In the case of scale-dependent returns, the assumption of separable tax schedules is a binding 
onstraint. As we discuss below, the go v ernment could achieve higher levels of welfare were it able to set two joint tax 
chedules in both periods instead of two separable tax schedules. 

24 This can best be seen in the context of type-dependent returns. A 100% tax on capital income combined with a 
ubsidy on wealth could tax away excess returns, as would letting consumption taxes and labour subsidies jointly go to 
nfinity. 

ne 2025
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 compensated increase in a marginal tax rate. The marginal excess burdens of taxes on labour
nd capital income for individual n are given by: 

E 

n 
T ≡ −T 

′ 
(

d z n 

d σ T 
− z n 

d z n 

d ρT 

)
− τ ′ 

λ1 /λ2 

(
d y n 

d σ T 
− z n 

d y n 

d ρT 

)
(19)

E 

n 
τ ≡ −T 

′ 
(

d z n 

d σ τ
− y n 

d z n 

d ρτ

)
− τ ′ 

λ1 /λ2 

(
d y n 

d σ τ
− y n 

d y n 

d ρτ

)
. (20)

n increase in marginal taxes potentially affects both tax bases, thereby affecting both first-
nd second-period revenue. Equation ( 19 ) gives the marginal excess burden of the tax on labour
ncome. The first term equals the revenue loss from a compensated response in labour income and
he second term equals the revenue loss from a compensated response in capital income. Equa-
ion ( 20 ) gives the marginal excess burden of the tax on capital income. Again, the equation gives
he revenue losses from compensated responses in both labour and capital income. 

The distributional benefits of taxation can be expressed by means of social welfare weights.
e denote the first- and second-period social welfare weights of individual n by αn 

1 and αn 
2 : 

αn 
1 ≡

W 

′ ( U 

n ) u 1 

λ1 
− T 

′ d z n 

d ρT 
− τ ′ 

λ1 /λ2 

d y n 

d ρT 
(21)

αn 
2 ≡

W 

′ ( U 

n ) u 2 

λ1 
− T 

′ d z n 

d ρτ
− τ ′ 

λ1 /λ2 

d y n 

d ρτ
. (22)

he social welfare weights in ( 21 ) and ( 22 ) consist of the welfare gains (in resource units) of
roviding individual n with an additional unit of income in period 1 or 2 and the change in
evenue due to the income effects on both tax bases. 

.4. Optimal Tax Schedules 

e solve for the optimal non-linear taxes on labour and capital income by using the Euler–
agrange formalism, which is a mathematically rigorous version of the heuristic tax-perturbation
pproach pioneered by Saez ( 2001 ) and recently extended and amended by Golosov et al. ( 2014 ),
piritus et al. ( forthcoming ) and Gerritsen ( 2024 ). In particular, the Euler–Lagrange formalism
mploys the calculus of variations to analyse the welfare effects of small perturbations in the tax
chedules on labour and capital income. In the optimum, such tax perturbations should have no
ffect on social welfare. 

We denote the density of labour income by h ( z) and the density of capital income by g( y) .
he following Lemma presents optimality conditions for marginal taxes on labour and capital

ncome. 

LEMMA 1. In the tax optimum, the following two conditions c har acterise the optimal marginal
ax rates on labour and capital income for all income levels z n and y n : 

E 

n 
T h ( z n ) = 

∫ ∞ 

z n 
(1 − αm 

1 ) h ( z m ) d z m (23)

E 

n 
τ g( y n ) = 

∫ ∞ 

y n 

(
1 

λ1 /λ2 
− αm 

2 

)
g( y m ) d y m . (24)

PROOF. See Online Appendix B.1 . �
The Author(s) 2025. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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The conditions in Lemma 1 are intuitively straightforward. Consider a small change to the
arginal tax rate on labour income in a small interval around income z n . This tax change distorts

abour supply for all individuals with income around z n . The excess burden associated with
he distortion is given by the left-hand side of ( 23 ). The perturbation also raises tax revenue
rom individuals who earn more than z n . The associated redistributional gains are given by
he right-hand side of ( 23 ). Analogously, the left-hand side of ( 24 ) gives the marginal excess
urden of raising the marginal tax rate on capital income around y n , and the right-hand side
ives the redistributional gains of doing so. In the optimum, the marginal excess burden of
aising a marginal tax rate on either labour or capital income should thus be equal to its marginal
edistributional gains. 

.5. Optimal Taxation of Labour Income 

emma 1 expresses the optimal tax schedules in terms of marginal excess burdens and redistri-
utional gains of taxation. To gain more insight into the shape of the optimal tax schedules, we
rite them in terms of wedges, elasticities, the income distribution and social welfare weights.
he following proposition establishes the optimal tax wedge on labour income. For notational
onvenience, we suppress the tax parameters from the function arguments of the tax schedules,
o that marginal tax rates at income levels z and y are written as T 

′ ( z) and τ ′ ( y) . Moreo v er, we
uppress the superscripts n in view of the perfect mapping between ability and labour and capital
ncome. 

PROPOSITION 1. The optimal tax wedge on labour income for all levels of labour income z
s given by: 

T 

′ ( z) 

1 − T 

′ ( z) 
+ 

sy a τ ′ ( y) 

λ1 /λ2 
= 

1 

e z 

1 − H ( z) 

z h ( z ) 

(
1 − ᾱ+ 

1 ( z) 
)
, (25) 

here s ≡ ( ∂ ̃  a 

c /∂z) / (1 − T 

′ ( z)) is the marginal propensity to save out of net income, H ( z) is
he cumulative distribution function of labour income and ᾱ+ 

1 ( z) ≡ ∫ ∞ 

z α1 h ( z ∗) d z ∗/ (1 − H ( z))
s the avera g e fir st-period social welfar e weight of individuals earning mor e than z. 

PROOF. See Online Appendix B.2 . �

The left-hand side of ( 25 ) gives the tax wedge on labour income for an individual with income
. To see this, consider a unit increase in after-tax labour income. This implies a 1 / (1 − T 

′ )
ncrease in pre-tax labour income, which leads to a revenue gain of T 

′ / (1 − T 

′ ) . Moreo v er, it
aises savings by s and capital income by y a s, yielding a second-period revenue gain of y a sτ ′ ,
hich the go v ernment discounts at a rate λ1 /λ2 . The right-hand side of ( 25 ) is the standard

xpression for the optimal tax wedge on labour, see also Mirrlees ( 1971 ), Diamond ( 1998 ) and
aez ( 2001 ). The optimal tax wedge on labour income is decreasing in the elasticity of labour

ncome at z, e z , the relative hazard rate of the income distribution at z, zh ( z) / (1 − H ( z)) , and
he average of the social welfare weights of individuals who earn more than z , ᾱ+ 

1 ( z ) . The only
aterial difference with, e.g., Saez ( 2001 ), is that the tax wedge on labour income contains, not

nly the tax on labour income, but also the tax on capital income. This is because a reduction
n labour income induces individuals to save less, thereby lowering revenue from taxes on both
abour and capital income. Thus, the second term in the tax wedge represents the cross-effects
f labour-income taxes on the capital-income tax base. If the marginal propensity to save is zero
© The Author(s) 2025. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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 s = 0 ), reductions in labour income do not reduce future consumption, so that the standard
aez-formula results. 

.6. The Pareto-Efficient Mix of Labour- and Capital-Income Taxes 

roposition 1 shows how taxes on labour income should be set to optimally trade-off marginal
istortions in labour supply against marginal redistributional benefits. Ho we ver, gi ven the one-
o-one mapping between labour income and capital income, the same distributional benefits can
lso be obtained by taxing capital income. The Pareto-efficient tax structure requires that taxes
n labour income and taxes on capital income yield the same marginal excess burdens for the
ame marginal income redistribution. Otherwise, a Pareto improvement could be obtained by
edistributing a little more with one tax instrument and a little less with the other. This insight
llows us to derive expressions for the Pareto-efficient tax mix. These expressions only depend on
xcess burdens (captured by tax wedges and elasticities), but not on the go v ernment’s preference
or income redistribution (captured by the social welfare weights). 25 

Below, we first consider the Pareto-efficient tax mix for type-dependent returns, then for scale-
ependent returns. In Online Appendix A , we discuss the general formulation of the optimal tax
n capital income that captures both micro-foundations as special cases. 

.6.1. Type-dependent returns ( y a = r , y n ≥ 0 ) 
he following proposition presents an expression for the Pareto-efficient tax mix with type-
ependent returns. This tax structure ensures that the marginal excess burdens of achieving a
iven redistribution are equalised across tax instruments. 

PROPOSITION 2. If capital returns are type dependent ( y a = r and y n ≥ 0 for all individ-
als n ), then any Pareto-efficient tax mix r equir es capital and labour income to be taxed such
hat: (

y a τ ′ ( y) 

1 + y a 

)
e y| z = 

(
T 

′ ( z) 

1 − T 

′ ( z) 
+ 

sy a τ ′ ( y) 

1 + y a 

)
e z 

(
ξy| z 
ξz 

)
≥ 0 , (26)

or e very le vel of capital income y and corresponding labour income z. The inequality is strict
nly if ξy| z > 0 , which holds if and only if y n ( a, n ) > 0 . 

PROOF. See Online Appendix B.3 . �

The first striking implication of Proposition 2 is that Pareto-efficient marginal taxes on capital
ncome are strictly positive if returns increase in ability, i.e., if y n ( a, n ) > 0 . With type-dependent
eturns, capital income reflects both previously earned labour income and ability rents. A tax
n capital income ensures that these rents, which escape the tax on labour income, are taxed.
ince taxing rents is non-distortionary, the existence of ability rents in capital income reduces

he efficiency costs associated with taxing capital income. As a result, for the same distributional
ffect, a tax on capital income distorts labour supply less than a tax on labour income. While
axing capital income also distorts savings decisions, these distortions are of second order if taxes
n capital income are zero. Strictly positive tax rates on capital income are therefore part of any
The Author(s) 2025. 

areto-efficient tax mix. 

25 See Koehne and Sachs ( 2022 ) for a similar approach in the context of Pareto-efficient tax deductions. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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Taxing capital income, rather than labour income, thus reduces distortions of labour supply,
hile raising distortions of savings. The Pareto-efficient tax mix captures this trade-off, as

llustrated by ( 26 ). The left-hand side gives the marginal excess burden on savings due to
he tax on capital income. It equals the tax wedge on savings ( y a τ ′ ( y) / (1 + y a ) ), multiplied
y the elasticity of capital income with respect to the after-tax interest rate ( e y| z ). The right-
and side gives the marginal reduction in the excess burden on labour supply. The two terms
n brackets represent the total tax wedge on labour income. Multiplied by the compensated
lasticity of labour income ( e z ), it gives the marginal excess burden of a tax on labour income.
he ratio of ability elasticities ( ξy| z /ξz ) represents the importance of ability rents in capital

ncome relative to labour income. Taxes on capital income are less distortionary if ability rents
n capital income are relatively more important. Hence, the ratio of ability elasticities reflect
he degree to which taxes on capital income distort labour supply less than a tax on labour
ncome. 

Equation ( 26 ) gives a condition for the Pareto efficiency of the tax system. As a result, it does
ot in any way depend on the shape of the social welfare function. Instead, we find that the
areto-efficient tax wedge on savings depends on a limited number of empirically measurable
ufficient statistics: elasticities and tax wedges. First, it is decreasing in the compensated elasticity
f capital income ( e y| z ). This elasticity raises the costs of savings distortions and thus the relative
osts of employing capital-income taxes. Second, it is increasing in the compensated elasticity of
abour income ( e z ) and the tax wedge on labour income. Both raise labour-supply distortions and
hus the relative benefits of capital-income taxes. Finally, it is increasing in the ratio of ability
lasticities ( ξy| z /ξz ). 26 This ratio captures the importance of ability rents in capital income, and
epresents the degree to which a tax on capital income distorts labour supply less than a tax on
abour income. This term is crucial for our results. It shows that more type-dependent return
eterogeneity—and thus more ability rents in capital income—is associated with higher optimal
ax rates on capital income. 

Proposition 2 nests the zero-tax result of Atkinson and Stiglitz ( 1976 ) as a special case. Only in
he absence of return heterogeneity, such that y n ( a, n ) = ξy| z = 0 , do we find that Pareto-efficient
axes on capital income are zero. In that case, taxes on capital income and taxes on labour income
ield the same marginal excess burden on labour supply for the same redistribution. A tax on
apital income then only generates savings distortions without having any benefits o v er a tax on
abour income. 

Proposition 2 is related to a number of other studies on the optimal taxation of commodities
r capital income. Our result that capital income should be taxed if ξy| z > 0 is in line with
irrlees ( 1976 ), who argues that optimal commodity taxation depends on ‘the way in which

emands change for given income and labour supply when n changes’. This finding is echoed
n subsequent studies. Christiansen ( 1984 ), Golosov et al. ( 2013 ), Jacobs and Boadway ( 2014 )
nd Hellwig and Werquin ( 2024 ) show that non-separabilities in the utility function between
onsumption and leisure may generate reasons to differentiate commodity taxes or to tax capital
ncome. Mirrlees ( 1976 ), Saez ( 2002 ) and Diamond and Spinnewijn ( 2011 ) obtain the same
© The Author(s) 2025. 

26 One way to estimate the conditional ability elasticity ξy| z in ( 10 ) is by regressing capital income on wage rates as a 
roxy for ability, while controlling for labour income. Doing so, Gordon and Kopczuk ( 2014 ) find a positive correlation, 
hich implies that ξy| z /ξz > 0 . 
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mplication if preferences are heterogeneous across types. 27 , 28 Contrary to these earlier studies,
e show that the argument for positive taxes on capital income does not rely on preferences being
eterogeneous across agents or non-separable between consumption and leisure. Instead, the case
or positive capital-income taxes can be driven by empirically plausible return heterogeneity. 29 

.6.2. Scale-dependent returns ( y aa ≥ 0 , y n = 0 ) 
ith scale-dependent returns, anyone can obtain higher rates of return simply by saving more—

egardless of their ability. As a result, there are no ability rents in capital income. This means
hat labour-income taxes and capital-income taxes yield the same labour-supply distortions for
he same redistribution—in line with Atkinson and Stiglitz ( 1976 ). Nevertheless, we show that
 tax on capital income is still desirable, because it helps to impro v e the allocativ e efficienc y
f savings. The following proposition presents an expression for the Pareto-efficient tax mix
ith scale-dependent returns. It ensures that the marginal excess burdens of achieving a given

edistribution are equalised across tax instruments. 

PROPOSITION 3. If capital r eturns ar e scale-dependent ( y aa ≥ 0 and y n = 0 for all individ-
als), then any Pareto-efficient tax mix requires capital income to be taxed such that: 

τ ′ ( y) y a 
1 + ȳ a 

= 

1 

e y| z 

1 − G ( y) 

yg( y) 

ȳ + 

a ( y) − ȳ a 
1 + ȳ a 

≥ 0 , (27)

or e very le vel of capital income y, where G ( y) is the cumulative distribution function of capital
ncome, ȳ + 

a ( y) ≡ ∫ ∞ 

y y ∗a g( y ∗) d y ∗/ (1 − G ( y)) is the average marginal rate of return for individ-

als whose capital income is higher than y, and ȳ a ≡ ȳ + 

a (0) = 

∫ ∞ 

0 y ∗a g( y ∗) d y ∗ is the avera g e
arginal rate of return for all individuals. 

PROOF. See Online Appendix B.3 . �

To understand Proposition 3, recall that wealthy individuals obtain higher marginal rates of
eturn on capital than poor individuals. It would, therefore, be efficient if the rich were to save on
ehalf of the poor. But an implicit market failure prevents these transactions from taking place.
s a result, savings are inefficiently allocated across the rich and the poor. The tax system may

lleviate the market failure by reallocating savings from the poor to the rich. 
Consider raising the marginal tax rate on labour income around income level z, to finance

 reduction of the intercept T (0) . This raises the first-period tax burden for the relatively rich,
ith income abo v e z, and reduces the first-period tax burden for the relatively poor, with income
elow z. Thus, while the reform only raises marginal tax rates for people with income z, it adjusts
The Author(s) 2025. 

27 Saez ( 2002 ) shows that a commodity should be taxed if the consumption-income gradient is steeper o v er the cross- 
ection of individuals than for any given individual. This is another way of saying that consumption should be increasing 
n ability for given labour income. Indeed, we could rewrite our own ratio of ability elasticities as: 

ξy| z 
ξz 

= 

∂ ̃  y c /∂n 

d z/ d n 

z 

y 
= 

(
d y 

d z 
− ∂ ̃  y c 

∂z 

)
z 

y 
. 

he term within brackets gives the difference between the capital income–labour income gradient o v er the cross-section of 
ndividuals and the same gradient for a given individual. 

28 As mentioned in Section 1 , our model with type-dependent returns is mathematically isomorphic to a model of 
eterogeneous preferences to save. Also see Online Appendix D . 

29 In our case, budget constraints rather than preferences vary with n for given labour income. In this respect, our 
ndings are also related to Cremer et al. ( 2001 ), who find that taxes on capital income are desirable if endowments—which 
re part of the budget constraint—are increasing with ability. 

 June 2025
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vera g e tax rates for everyone. The changes in tax burdens generate income effects on savings.
he rich will reduce savings to smooth out their increase in first-period taxes. And the poor will

ncrease savings to smooth out their reduction in first-period tax es. Tax es on labour income thus
xacerbate the market failure by reallocating savings from the rich to the poor. 

Now consider raising the marginal tax rate on capital income around y, to finance a reduction
f the intercept τ (0) . This raises the second-period tax burden for the relatively rich and reduces
he second-period tax burden for the relatively poor. This again yields income effects on savings.
s the change in tax burdens takes place in the second period, the rich smooth it out by saving
ore , while the poor will save less . Thus, in contrast to taxes on labour income, taxes on capital

ncome alleviate the mark et f ailure by reallocating savings from the poor to the rich. The timing
f the two tax instruments is crucial: taxes on capital income are levied later in life than taxes
n labour income. By raising revenue later in life, taxation of capital income allows the rich to
etter exploit their scale effects in wealth accumulation. 

While marginal taxes on capital income generate beneficial income effects, they also yield
ubstitution effects, which cause distortions in savings. In particular, a marginal tax rate around

y distorts savings behaviour for people who earn capital income around y. The Pareto-efficient
ax mix balances the efficiency gains of alleviating the market failure with the efficiency costs of
avings distortions. This is shown by ( 27 ). 

The left-hand side is the tax wedge on savings for individuals with capital income y. Multiplied
y e y| z yg( y) (the right-hand side denominator), it gives the marginal excess burden on savings
f raising marginal taxes on capital income around y. The remaining right-hand side terms give
he efficiency gains of alleviating the market failure. Higher marginal taxes around y take away
 − G ( y) resources from individuals with higher capital income. This induces the rich to smooth
onsumption by saving more at a rate of return y + 

a . The tax revenue can be redistributed to all
ndividuals in the population by adjusting the intercept of the tax schedule τ (0) . This induces
veryone to smooth consumption by saving less at an average rate of return ȳ a . By adding both
ffects, the efficiency gains of reallocating savings are thus given by the difference in rates of
eturn ( ̄y + 

a − ȳ a ), discounted at the go v ernment’s discount rate ( ̄y a ). 30 

The expression in ( 27 ) thus gives the marginal efficiency costs and benefits of shifting the tax
urden from labour to capital income in a distributionally neutral way. Such a shift increases
avings distortions (left-hand side) and reduces the efficiency costs associated with the market
ailure (right-hand side). In contrast to Proposition 2, the tax wedge on labour income is absent
rom ( 27 ). This is because there are no type-dependent returns. As a result, a distributionally
eutral shift of taxes from labour to capital income is neutral with respect to labour-supply
istortions. 

Equation ( 27 ) is a condition for Pareto efficiency and therefore does not depend on the shape of
he social welfare function. The Pareto-efficient marginal tax rate on capital income only depends
n a number of sufficient statistics with clear empirical counterparts. First, the optimal tax rate
n capital income is decreasing in the compensated elasticity of capital income with respect to
he after-tax interest rate ( e y| z ). Second, it is decreasing in the concentration of capital income
round y ( yg( y ) ). Both terms raise the distortions of the marginal tax rate on capital income y.
hird, the optimal tax on capital income increases in the share of individuals with income abo v e

y ( 1 − G ( y) ). A higher share implies that a marginal tax rate raises more revenue, resulting in
arger income effects on savings, and thus a bigger impro v ement in the allocation of savings.
© The Author(s) 2025. 

30 Online Appendix B.3 formally shows that the go v ernment’s discount rate indeed equals the average discount rate 
n the population. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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ourth, and most importantly, marginal taxes on capital income are increasing in the amount of
eturn heterogeneity (as measured by ( ̄y + 

a − ȳ a ) / (1 + ȳ a ) ). Larger return heterogeneity implies
hat there are larger efficiency gains from making the rich save on behalf of the poor. It therefore
aises the allocative efficiency gains of taxing capital income. 31 

All results on optimal second-best taxation are fundamentally driven by constraints on the
o v ernment’s instrument set that preclude a first-best outcome. Propositions 1 and 2 followed
rom the go v ernment’s inability to directly tax ability. Proposition 3 follows from the difference
n timing between labour-income taxes and capital-income taxes. With scale-dependent returns,
t is efficient to tax the rich relatively late in life. If the go v ernment is able to perfectly and
ndefinitely keep tax records, it can tax first-period labour income with different schedules in
oth periods. It could then alleviate the market failure without imposing distortions on savings.
o we ver, if the government cannot perfectly and indefinitely keep tax records, it is restricted to

ax income when it is earned. It is then optimal to set positiv e tax es on capital income, which is
ypically earned later in life than labour income. 

To the best of our knowledge, this justification for positive taxes on capital income is entirely
o v el. Gahvari and Micheletto ( 2016 ) find no role for taxes on capital income if return hetero-
eneity stems from economies of scale. This follows directly from their assumption that both
axes on labour income and capital income are levied in the same period. Proposition 3 shows
hat their result breaks down if taxes on capital income are levied later in life than taxes on labour
ncome. 32 

We can use ( 27 ) to determine the optimal tax rate on capital income at the top, provided the
ight tail of the distribution of capital income follows a Pareto distribution. This is shown in the
ollowing Corollary. 

COROLLARY 1. Assume that (i) returns are scale dependent ( y aa ≥ 0 and y n = 0 for all
ndividuals), (ii) the right tail of the distribution of capital income follows a Pareto distribution
nd (iii) the conditional elasticity of capital income and the marginal rate of return on savings
onverge to the constants ˆ e y| t and ˆ y a for high levels of income. Then, the Pareto-efficient tax rate
n capital income ̂  y at the top of the income distribution is constant and given by: 

τ ′ ( ̂  y ) = 

1 

ˆ e y| z 

1 

p 

(
1 − ȳ a 

ˆ y a 

)
, (28)

here p = ˆ y g( ̂  y ) / (1 − G ( ̂  y )) is the Pareto parameter of the right tail of the distribution of capital
ncome. 

PROOF. Substituting y a = ȳ + 

a ( y) = ˆ y a , e y| z = ˆ e y| z and yg( y) / (1 − G ( y)) = p into ( 27 ) yields
 28 ). �
The Author(s) 2025. 

31 Equation ( 27 ) resembles the ABC-formula of optimal non-linear taxes on labour income (see Proposition 1, as 
ell as Diamond, 1998 ; Saez, 2001 ). The main contrast is that the difference in average welfare weights ( 1 − ᾱ+ 

1 ), 
hich measures the social benefits of income redistribution, is replaced by the difference in marginal rates of return 
 ( ̄y + a − ȳ a ) / (1 + ̄y a ) ), which measures the social benefits of alleviating the capital market failure. The economic intuition 
or the formula is otherwise similar. 

32 Erosa and Gervais ( 2002 ) and Conesa et al. ( 2009 ) propose positive taxes on capital income if taxes on labour 
ncome cannot be conditioned on age. Ho we ver, their reasoning is very different from ours and relies on the relative 
omplementarity of consumption at different dates with leisure (cf. Corlett and Hague, 1953 ; Jacobs and Boadway, 2014 ; 
acobs and Rusu, 2018 ). The complementarity of leisure with consumption at different dates does not play a role in our 
odel, since we assumed (weakly) separable preferences. 
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The Pareto parameter ( p) is a measure for the thinness of the tail of the capital-income
istribution. The optimal top tax rate on capital income decreases in the elasticity of capital
ncome at the top ( ̂ e y| z ) and the thinness of the income distribution’s tail ( p). Furthermore, it is
ncreasing in the marginal rate of return on savings at the top relative to the average marginal
ate of return. 

Equation ( 28 ) allows us to make a back-of-the-envelope calculation for the optimal top tax
ate on capital income. To quantify the optimality condition, we rely on our simulations as
escribed in the next section. There, we obtain ȳ a / ̂  y a = 0 . 79 , ˆ e y| z = 0 . 41 and p = 2 . 73 for the
op decile. 33 The return heterogeneity follows from Fagereng et al. ( 2020 ), and the elasticity of
apital income lies within a range of empirically plausible elasticities. 34 Imposing these values
ields a substantial Pareto-efficient top tax rate of about 19%. 

.7. Extension: The Pareto-Efficient Wealth Tax 

o far we have concentrated our discussion on the Pareto-efficient taxation of capital income.
ecently, the merits and demerits of a tax on wealth have been discussed in several publications

e.g., Saez and Zucman, 2019 ; Scheuer and Slemrod, 2021 ; Guvenen et al. , 2023 ). It is therefore
seful to analyse how our results change if the go v ernment were to impose a tax on wealth instead
f on capital income. We assume that a wealth tax is levied on the sum of savings and capital
ncome ( w 

n ≡ a 

n + y n ). In case of type-dependent returns, ability rents are only contained in
apital income and not in savings. A wealth tax is therefore less well targeted to tax ability
ents than a tax on capital income. As a result, for a given tax revenue, the wealth tax is more
istortionary than a tax on capital income. 

Nevertheless, in Online Appendix E , we formally show that our qualitative results on Pareto-
fficient taxes on capital income carry over to a setting with wealth taxes if consumption goods
n both periods are normal. That is, for either type- or scale-dependent returns, positive taxes on
ealth are part of the Pareto-efficient tax mix for the same reason why taxes on capital income

re. A wealth tax is desirable because its base contains ability rents (in case of type-dependent
eturns) or because it ef fecti vely makes the rich save on behalf of the poor (in case of scale-
ependent returns). The expressions for the Pareto-efficient mix of taxes on labour income and
ealth are nearly identical to those in Propositions 2 and 3. The main difference is that elasticities

nd tax wedges now refer to wealth rather than capital income. 

. Numerical Simulation 

n this section, we provide numerical simulations for the Pareto-efficient tax mix for the United
tates. In particular, we start from the actual US tax system and adjust it in P areto-impro ving
irections until no further Pareto improvements can be made. We do this separately for an
conomy with either type- or scale-dependent returns to capital. The Pareto-efficient US tax
tructure yields the same distribution of utilities as the actual US tax schedules on labour
© The Author(s) 2025. 

33 The actual Pareto parameter may well be smaller than in our simulations. F or e xample, Vermeulen ( 2018 ) finds 
o wer v alues for the Pareto parameter of wealth itself. The reason is that our calibration only takes heterogeneity in labour 
arnings and capital returns into account, whereas there are other reasons for concentration of capital income at the top 
n the data, such as differences in risk-taking, initial wealth, or preferences to save. 

34 See Seim ( 2017 ), Zoutman ( 2018 ) and Jakobsen et al. ( 2020 ) for a wide range of estimates. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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nd capital income, and only generates an increase in go v ernment rev enue. 35 This increase in
o v ernment rev enue is the social welfare gain of moving from the current to the Pareto-efficient
ax mix. 

.1. Calibration of the Model 

he calibration of our model consists of a number of elements. First, we calibrate our two-period
odel to yearly data by assuming that each of the two periods consists of thirty-two identical

ears. Individuals make one labour-supply decision and stick to this decision for the first thirty-
wo years of life—yielding the same z n in each year. Individuals also make one decision on how
uch of their after-tax labour income to save for retirement and stick to this savings decision for

he first thirty-two years of life. Capital income is only taxed on realisation, i.e., when assets are
old in the final thirty-two years of life. During that period, individuals are retired and simply
onsume their savings and their after-tax capital income. Because the two periods are of equal
ength and all years within a period are identical, it is as if an individual consumes in year k of the
econd period the savings and their after-tax returns from year k of the first period. This allows
s to retain the two-period structure of our theoretical model while calibrating it on empirically
bservable annual data. 

Second, given a linear approximation of the US tax system, we calibrate the ability distribution
n our model such that the resulting distribution of labour income approximates its empirical
ounterpart in the United States. We assume that ability n follows a log-normal distribution up
o a certain level of ability n 

∗, after which it follows a Pareto distribution. Thus, ln n ∼ N ( μ, sd )
or n ∈ (0 , n 

∗) , where mean μ and standard deviation sd of log ability are chosen such that the
ean and the median of labour income match their 2018 US values of $54,906 and $40,453

US Census Bureau, 2019 ). We append the ability distribution with a Pareto tail for ability levels
bo v e n 

∗. The Pareto parameter of the right tail of the ability distribution is set to p = 2 . 5 . 36 We
hoose n 

∗ and the scale parameter of the Pareto tail such that the probability density function and
ts first deri v ati ve are continuous. 

Third, we calibrate the capital-income function such that the resulting return heterogeneity
atches Norwegian estimates from Fagereng et al. ( 2020 ). 37 In particular, we assign levels of

apital income ( y n ), returns to ability ( y n ( a 

n , n ) ) and returns to wealth ( y a ( a 

n , n ) ) to each level
f ability n . We assume that capital income y n varies across the wealth distribution according to
he following functional form: 

y n = ra 

n + δ

(
a 

n 

a 

n − 1 

)ρ

a 

n , δ > 0 , ρ > 0 . (29)

his implies that average rates of return vary from r to r + δ as wealth increases from 0 to infinite.
e choose this functional form because it provides for a good fit with the empirical estimates of

eturn heterogeneity from Fagereng et al. ( 2020 ). As y n in ( 29 ) corresponds to thirty-two-year
The Author(s) 2025. 

35 The second-best Pareto frontier contains the full set of Pareto-efficient tax schedules. Each point on this Pareto 
rontier is associated with a different distribution of total tax burdens, which is determined by the Pareto-efficient mix of 
axes on labour income and capital income. 

36 We use a somewhat higher value for the Pareto parameter of labour income than conventional estimates of around 
, since the latter apply to total income (Atkinson et al. , 2011 ). Since labour income is more equally distributed than 
apital income, the Pareto parameter for labour income is likely a bit higher. 

37 This reliance on a combination of US and Norwegian data is in line with other recent studies that numerically 
imulate heterogeneous returns on capital (e.g., Guvenen et al. , 2023 ). 
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(a) Skill-dependent returns (b) Scale-dependent returns

Fig. 1. Annualised Avera g e Rate of Return, Relative to Poorest Individual, for Type- and Scale-Dependent 
Returns. 
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ompounded capital income, the implied annualised rate of return is given by: 

r̄ a nnua l ≡
(

1 + 

y n 

a 

n 

)1 / 32 

− 1 = 

(
1 + r + δ

(
a 

n 

a 

n − 1 

)ρ)1 / 32 

− 1 . (30) 

e match r to an annualised rate of return of 3%, which is close to the average return on a
hirty-year Treasury bill in the last ten years (Federal Reserve Bank of St. Louis, 2020 ). Thus,
e set r = 1 . 03 

32 − 1 = 1 . 58 . We estimate δ and ρ in ( 30 ) by minimising the sum of squared
ifferences between ̄r a nnua l and empirical risk-adjusted rates of return for each level of ability. We
btain the latter from Fagereng et al. ( 2020 ), who find that risk-adjusted rates of return increase
ith about 1.3 percentage points from the poorest to the richest percentile. 38 

Levels of capital income y n then follow from ( 29 ). For type-dependent returns, we set y a = r
nd we equate y n to the numerical deri v ati ve of excess returns, y n − ra 

n , with respect to ability. In
ase of scale-dependent returns, we set y n = 0 and determine y a by differentiating ( 29 ). Figure 1
hows that the resulting return heterogeneity closely matches that of Fagereng et al. ( 2020 ).
ecause it is unclear to what extent the findings of Fagereng et al. ( 2020 ) can be extrapolated to

he United States, we also consider more conserv ati ve cases with less return heterogeneity in our
obustness analyses. 

Fourth, we calibrate a utility function with a constant elasticity of inter-temporal substitution
nd a constant Frisch elasticity of labour supply: 

U 

n = 

c 1 −1 /σ
1 

1 − 1 /σ
+ β

c 1 −1 /σ
2 

1 − 1 /σ
− l 1 + 1 /ε 

1 + 1 /ε 
, β, ε, σ > 0 , (31) 

here σ is the elasticity of inter-temporal substitution, ε is the Frisch elasticity of labour
upply and β captures the time preference of individuals. We set β = 1 / (1 + r ) . In our baseline
imulations, we adopt a Frisch elasticity of labour supply equal to ε = 0 . 22 . This is similar to
aez ( 2001 ) and in line with empirical estimates discussed in Blundell and MaCurdy ( 1999 ) and
eghir and Phillips ( 2010 ). The elasticity of inter-temporal substitution (EIS) is set to σ = 0 . 5 .
© The Author(s) 2025. 

38 See Fagereng et al. ( 2020 , Fig. 3). We match estimates for the 10th, 50th, 90th and 99th percentiles of the wealth 
istribution and use a cubic interpolation for the remainder of the wealth distribution. 
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(a) Type-dependent returns (b) Scale-dependent returns

Fig. 2. Pareto-Efficient Versus Baseline Taxes for Type- and Scale-Dependent Returns. 
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here is a wide range of empirical estimates for the EIS, but the vast majority of the estimates are
ell below 1. See Attanasio and Weber ( 2010 ) and Best et al. ( 2020 ) for re vie ws of the literature,

nd Havr ́anek ( 2015 ) for a meta study. We consider the sensitivity of our results to alternative
alues of the Frisch elasticity and the EIS. 

Finally, we derive baseline taxes on labour and capital income from the actual US tax system.
e retrieve actual marginal tax rates on labour income from the online TAXSIM tax calculator of

he National Bureau of Economic Research (Feenberg and Coutts, 1993 ). We do so for taxpayers
ho live in California, are single and have no dependants. Our baseline T 

′ ( z) matches the
moothed schedule of actual marginal tax rates, featuring an average income-weighted tax rate
f 23% and an average tax rate in the top decile of 33%. The baseline marginal tax rate on capital
ncome τ ′ ( y) is set to 0.15, the middle bracket tax rate of the tax on long-term capital gains in
he United States. 39 This yields the baseline tax schedules as shown in Figure 2 . The intercept
f the labour-income tax schedule is adjusted such that the go v ernment raises 10% of GDP in
 xogenous rev enue. The intercept of the capital-income tax schedule is normalised to zero. 

In Online Appendix C, we provide a description of the algorithm by which we calibrate our
odel. 

.2. Simulation Method 

mposing the baseline tax schedules on our model yields a distribution of utilities across all
ndividuals. In our simulations, we vary the tax schedules to obtain the tax mix that delivers
his baseline distribution of utilities in the most efficient way. We solely focus on adjustments
f marginal tax rates by keeping intercepts fixed. 40 The Pareto-efficient tax mix is computed
y solving for the marginal tax rates on capital and labour income for each ability level such
The Author(s) 2025. 

39 Our theoretical model does not distinguish between capital gains and other forms of capital income that are taxed as 
rdinary income in the United States (e.g., interest income and unqualified dividend income). We therefore also ran our 
imulations with a baseline tax rate on capital income of 0.23. This naturally causes both Pareto-efficient tax schedules 
o shift upwards, but does not affect any of our qualitative results. 

40 We do this because, in the case of scale-dependent returns, optimisation o v er intercepts may not yield an interior 
olution. Also see the discussion in Section 4.1 . 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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hat ( i ) the P areto efficienc y condition in ( 26 ) (for type-dependent returns) or ( 27 ) (for scale-
ependent returns) is satisfied and ( ii ) each individual obtains the same utility ( 31 ) as in the
aseline calibration. The resulting tax schedules deliver the baseline distribution of utilities with
he lowest possible excess burden. The efficiency gain of implementing the Pareto-efficient tax

ix is measured by the increase in discounted go v ernment rev enue. 

.3. Pareto-Efficient Taxes on Capital Income 

igure 2 plots the Pareto-efficient tax schedules on labour and capital income, departing from
he current US tax system. Panel (a) does this for type-dependent returns and Panel (b) for
cale-dependent returns. In each panel, the solid (dashed) lines correspond to the Pareto-efficient
actual) tax schedules. The black (grey) lines correspond to marginal taxes on capital income
labour income). All tax schedules are plotted against labour income on the horizontal axis, so
hat marginal tax rates on both labour and capital income can be inferred for each individual and
ncome percentiles can be indicated with the same dashed vertical lines. For the 10th, 50th, 90th
nd 99th percentiles, we give the associated level of capital income in parentheses. 41 Relative
o the baseline, Pareto-efficient taxes on labour and capital income move in opposite directions.
his is true by construction because utility remains constant. Since the change in the labour

ax schedule is simply the mirror image of the change in the capital tax schedule, we focus our
iscussion on the Pareto-efficient tax schedule on capital income. 

Figure 2 illustrates the two main insights from our numerical simulations. The first is that
areto-efficient marginal tax rates on capital income are positive and economically significant
or a majority of taxpayers. This is true for both type- and scale-dependent returns. The income-
eighted average of the Pareto-efficient marginal tax on capital income is 9.6% with type-
ependent returns and 25.1% with scale-dependent returns. The quantitative importance of the
areto-efficient tax on capital income is also apparent at the top of the income distribution.
he income-weighted average Pareto-efficient tax rate on capital income for the top decile is
qual to 17.7% with type-dependent returns and 16.8% with scale-dependent returns. These are
conomically significant tax rates, particularly considering the fact that our model disregards
ll other rele v ant reasons to tax capital, as surv e yed in Section 1 . Accounting for additional
easons to tax capital income may imply even higher Pareto-efficient tax rates. Nevertheless,
eturn heterogeneity alone is sufficient to generate Pareto-efficient taxes on capital income that
re of the same order of magnitude as, or even considerably higher than, current US taxes on
apital gains. 

The second main insight is that the shape of the Pareto-efficient tax schedule on capital income
trongly depends on whether returns are type- or scale-dependent. With type-dependent returns,
areto-efficient marginal tax rates on capital income are monotonically increasing in income.
his is primarily driven by two factors in the expression for Pareto-efficient taxes in ( 26 ). 
First, the Pareto-efficient marginal tax rate on capital income is increasing in the ratio of

bility elasticities, ξy| z /ξz , which captures the importance of ability rents in capital income.
ndeed, our calibration of return heterogeneity implies that this ratio increases monotonically
 v er the income distribution, as shown in Figure 3 (a). Second, the optimal marginal tax rate on
© The Author(s) 2025. 

41 These levels of capital income cannot readily be compared to conventional statistics on the distribution of capital 
ncome. This is because we define capital income as the 32-year compounded returns on one year’s worth of savings, 
hile available statistics normally define it as the yearly returns on accumulated savings from all previous years. See 
nline Appendix C for more details on our calibration. 

https://academic.oup.com/ej/article-lookup/doi/10.1093/ej/ueae083#supplementary-data
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(a) Type-dependent returns (b) Scale-dependent returns

Fig. 3. Key Drivers of the Pareto-Efficient Tax on Capital Income for Type- and Scale-Dependent Returns. 
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apital income is increasing in the tax wedge on labour income T 

′ ( z) / (1 − T 

′ ( z)) . This tax wedge
s also monotonically increasing with income, as seen in Figure 2 (a). Hence, the Pareto-efficient
ax mix features increasing marginal tax rates on capital income. In fact, Pareto-efficient taxes
n capital income exceed the actual US tax on capital gains only for the richest people. 

This is entirely different if return heterogeneity originates from scale-dependent returns. In
hat case, Pareto-efficient taxes on capital income exceed the actual US tax on capital gains for
irtually everyone, particularly the less affluent ones . Figure 2 (b) shows that the Pareto-efficient
ax schedule on capital income is first steeply increasing and then decreasing, i.e., it features a
ump shape. This shape is also driven by tw o f actors in the expression for Pareto-efficient taxes,
ee ( 27 ). 

First, the Pareto-efficient tax on capital income is increasing in the relative difference in
arginal rates of return between the rich and the average person, ( ̄y + 

a − ȳ a ) /y a . This term is zero
t the bottom, and then monotonically increases with income until it flattens out again, as seen
n Figure 3 (b). Second, the Pareto-efficient tax rate is increasing in the inverse relative hazard
ate of the capital income distribution, (1 − G ( y )) / ( yg( y )) . Figure 3 (b) shows that the inverse
elative hazard rate is mostly declining with income before flattening out. Together these two
erms explain the hump-shaped Pareto-efficient tax schedule on capital income. The effects of
eturn heterogeneity and the relative hazard rate on the shape of the tax schedule o v erturn the
mpact of the elasticity of capital income, e y| z . The latter is hump-shaped in income and would
hus ceteris paribus lead to a U-shaped tax schedule, see Figure 3 (b). The non-linear shape of the
lasticity is most likely due to the non-linearity of the tax on capital income. 

The difference between type- and scale-dependent returns is even more striking if we compare
 areto-efficient tax es on capital income with those on labour income. In case of type-dependent
eturns, Pareto-efficient taxes on capital income are smaller than those on labour income. This is
n line with what we typically observe in most countries. Ho we ver, in case of scale-dependent
eturns, Pareto-efficient taxes on capital income exceed those on labour income for a large
ajority of the population. These differences underscore the importance of further empirical

esearch into the exact mechanisms behind return heterogeneity. 
The Author(s) 2025. 
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Our analysis suggests that it is possible to achieve a Pareto improvement by shifting the tax
urden between labour and capital income. Ho we ver, the welfare gains of moving from the
urrent US system of taxes on labour and capital income to the Pareto-efficient tax system are
nly modest. Discounted go v ernment rev enue can be increased by 0.013% of baseline GDP for
ype-dependent returns and by 0.047% of baseline GDP for scale-dependent returns. This may
e because the Pareto-efficient tax structure does not deviate that much from actual taxes—
hich is especially visible if we compare actual and Pareto-efficient taxes on labour income in
igure 2 . 

.4. Robustness Analyses 

o assess the robustness of our results, we perform a number of simulations with alternative
ssumptions on the amount of return heterogeneity, the Frisch elasticity of labour supply and
he EIS. For each robustness check, we re-calibrate the model to match our empirical targets
or the labour income distribution and the excess returns on capital. We present our findings
or the Pareto-efficient non-linear capital-income tax in Figure 4 . 42 The left (right) panels refer
o simulations with type-dependent (scale-dependent) returns. The first row shows results if we
onsider either 30% or 60% less return heterogeneity than in our baseline. The second row varies
he Frisch elasticity. The third row varies the EIS. 

Our results are intuitive. Lower degrees of return heterogeneity lead to lower Pareto-efficient
ax rates on capital income (Figure 4 (a) and (b)). After all, in our model, return heterogeneity
s the only reason to hav e tax es on capital income. A higher value of the Frisch elasticity raises
areto-efficient tax rates on capital income with type-dependent returns (Figure 4 (c)). With type-
ependent returns, taxes on labour income distort labour supply more than taxes on capital income
or the same redistribution of income. This relati ve disadv antage of taxes on labour income is
xacerbated by a higher Frisch elasticity. The same is not true for scale-dependent returns, in
hich case taxes on labour income and capital income generate the same distortions in labour

upply. A change in the Frisch elasticity then alters P areto-efficient tax es on capital income
ainly through the re-calibration of the model, which changes the elasticity of capital income

nd the relative hazard rate of the income distribution. As a result, the Frisch elasticity has an
mbiguous effect on capital-income taxes with scale-dependent returns (Figure 4 (d)). Finally, a
igher value of the EIS reduces Pareto-efficient taxes on capital income (Figure 4 (e) and (f)).
his is because taxes on capital income are more distortionary with a higher EIS. 43 

. Conclusion 

his paper analyses how the burden of taxation should be distributed between labour and capital
ncome if individuals differ in their rates of return on capital. We show that any Pareto-efficient
ax mix features positiv e tax es on capital income that are increasing in the degree of return
© The Author(s) 2025. 

42 Results for the Pareto-efficient labour-income tax are available on request from the authors. 
43 An earlier version of this paper, available from the authors’ websites, also provides simulations of the Pareto-efficient 

ax mix that maximises a standard social welfare function. It does so for type-dependent returns and also explores optimal 
estricted tax systems: one in which taxes are solely levied on labour income and one in which taxes are solely levied 
n comprehensive income, defined as the sum of labour and capital income. These simulations confirm that optimal 
arginal tax rates on capital income are quantitatively substantial. Moreover, welfare losses of not taxing capital income 

t all are of the same order of magnitude as taxing comprehensive income. Ho we ver, because the simulations impose a 
pecific social welfare function, the resulting tax schedules do not constitute a Pareto improvement over actual tax policy. 
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(a) Type-dependent returns; varying the
degree of return heterogeneity

(b) Scale-dependent returns; varying the
degree of return heterogeneity

(c) Type-dependent returns; varying the
Frisch elasticity

(d) Scale-dependent returns; varying the
Frisch elasticity

(e) Type-dependent returns, varying the EIS (f) Scale-dependent returns, varying the EIS

Fig. 4. Robustness Analyses with Respect to Return Hetero g eneity (a,b), the Frisch Elasticity (c,d) and the 
Elasticity of Inter-Temporal Substitution (e,f), for Type- (a,c,e) and Scale-Dependent Returns (b,d,f). 
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eterogeneity, regardless of whether returns are type dependent or scale dependent. An empir-
cally plausible numerical simulation of our model results in a Pareto-efficient tax mix with
ubstantial taxes on capital income. Furthermore, Pareto-efficient taxes on capital income tend
o be higher for scale-dependent returns than for type-dependent returns. This underscores the
eed for additional empirical research to better understand the nature of return heterogeneity. 

Future theoretical research may extend the current paper in a number of directions. First, it
ould be interesting to consider a setting in which there is no one-to-one mapping between

abour income and capital income. This would imply that capital income is heterogeneous even
mong people with the same labour income. This complicates the search for P areto-impro ving
eforms of the tax mix. At the same time, it may strengthen the case for taxes on capital income,
s they would yield redistributional gains beyond what can be achieved with a tax on labour
ncome alone. 

Second, it would be interesting to add idiosyncratic and systematic risk and portfolio choice to
nalyse optimal taxes on capital income with heterogeneous returns. If risk aversion is correlated
ith earnings ability, it might be optimal to distort risk-taking behaviour for income redistribution
y differentiating taxes on safe and risky assets. 

Third, this paper’s two-period model structure might be extended to allow for a multiple-period
ife-cycle or overlapping-generations model to explore the quantitative robustness of our results
n more realistic multiple-period models. 

Finally, the model could be extended with entrepreneurial effort, tax a v oidance in capital
axes and cross-border shopping. Such settings would allow for an expansion of the go v ernment
nstrument set to include wealth and consumption taxes. 
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dditional Supporting Information may be found in the online version of this article: 
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