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Abstract

This paper shows that linear consumption taxes are a powerful tool to implement efficient 

redistribution. We derive this result in a quantitative life-cycle model that reproduces the 

distribution of income and wealth in the United States. Optimal policy calls for raising all 

fiscal revenues from consumption, and providing redistribution via a highly progressive 

wage tax schedule. Capital income and wealth should not be taxed. This policy reduces 

inequality and increases productivity, and brings large welfare gains relative to the status 

quo. Around two-thirds of these gains are due to redistribution. Finally, our reform is also 

welfare improving in the short-run.

Keywords: optimal policy, inequality, consumption taxation, life-cycle, entrepreneurs.

JEL classification: E62, H21, H24.



Resumen

El presente trabajo muestra que los impuestos lineales sobre el consumo son una 

herramienta potente para lograr una redistribución eficiente. Este es el resultado que se 

obtiene en un modelo cuantitativo de ciclo de vida que replica la distribución de la renta 

y de la riqueza en Estados Unidos. Una política óptima exige recaudar todos los ingresos 

fiscales a través del consumo y llevar a cabo la redistribución mediante una escala de 

tipos muy progresivos del impuesto sobre la renta. Las rentas de capital y la riqueza 

deberían estar exentas de tributación. Esta política reduce la desigualdad y aumenta la 

productividad, además de aportar grandes ganancias de bienestar en comparación con el 

statu quo. Alrededor de dos tercios de estas ganancias se deben a la redistribución. Por 

último, la reforma propuesta en este trabajo también mejora el bienestar a corto plazo.

Palabras clave: política óptima, desigualdad, impuestos sobre el consumo, ciclo de 

vida, empresarios.

Códigos JEL: E62, H21, H24.
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1 Introduction

What is the best way to provide redistribution in unequal societies? Increased inequality and
pressure on government finances make our question central in public policy, and our contribution
is to show that linear consumption taxes are a powerful tool to provide redistribution without
compromising on the size of the economy. Specifically, optimal policy calls for raising all fiscal
revenues from consumption, and providing social insurance via a highly progressive labor income
tax, while capital income and wealth should not be taxed. Using cross-section data for the US and
a quantitative life-cycle model with uninsurable labor and capital income risk, we show that our
tax reform proposal increases productivity and reduces inequality and brings about large welfare
gains in the sense of Lucas (1987) and Conesa et al. (2009), with around two-thirds of these gains
coming from redistribution.

Our life-cycle economy is populated by households who face uninsurable idiosyncratic earn-
ings risk, in the tradition of Aiyagari-Huggett-Imrohoroglu. Moreover, the most productive agents
can obtain higher-than-average returns on their wealth by choosing to be entrepreneurs and run
private businesses (e.g., Cagetti and De Nardi, 2006). Financial constraints and idiosyncratic fluc-
tuations in entrepreneurial productivity make returns to saving stochastic and heterogeneous, as in
Guvenen et al. (2022b). This latter feature is consistent with recent empirical evidence showing a
substantial degree of return dispersion (e.g., Fagereng et al., 2020). It is also a powerful modeling
tool that enables us to replicate key features of inequality that have proved challenging to gener-
ate through other mechanisms (e.g., Benhabib and Bisin, 2018; Benhabib et al., 2019). For the
aim of this paper, we show that the combination of idiosyncratic labor income risk and financially
constrained entrepreneurs makes taxing consumption particularly appealing.

Most of the optimal taxation literature considers consumption taxation alongside income taxes
in representative-agent models (e.g., Coleman, 2000; Correia et al., 2013; Laczó and Rossi, 2020),
analyzes consumption taxes in heterogeneous-agent models as an alternative to income taxes (e.g.,
Nishiyama and Smetters, 2005), or restricts the tax system to be linear (e.g., Correia, 2010). In-
stead, we analyze the welfare benefit of linear consumption taxes in combination with progressive
labor income taxes, as well as taxes on capital income and wealth. This enables us to derive
our policy conclusions about consumption taxation by considering a wide set of tax instruments
commonly in place in modern economies.

In order to best highlight our contribution about consumption taxation, we follow the litera-
ture (e.g., Coleman, 2000, Correia, 2010 and subsequent contributions) by restricting aggregate
revenues for each tax to be non-negative. This also allows us to concentrate on realistic policies,
as aggregate subsidies in labor or capital income are not observed empirically. Nevertheless, we
allow taxes to be negative at the individual level, which is consistent with the US fiscal system
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(e.g., Altig et al., 2020; Auerbach et al., 2023).
We find that the optimal policy calls for a consumption tax of around 30% and a zero average

tax on labor income. While the labor income tax raises zero revenue in aggregate, the optimal
policy calls for a substantial increase in its progressivity (relative to the status-quo), increasing
subsidies for the poor and raising marginal tax rates for the rich. In the optimal policy, the rich-
est 1% of wage earners would face a marginal tax rate of 70% and an average tax rate of around
55%, which are substantially higher than their empirical counterparts, 53% and 44%, respectively.
Moreover, the ratio between marginal tax wedges of the richest 1% to the bottom 50% (a com-
monly used measure of progressivity, see Holter et al., 2019) increases by 45% relative to the
status-quo. Meanwhile, wealth and capital income should not be taxed at all. Comparing across
stationary equilibria, the welfare gains of the optimal policy are large and amount to 18% of per-
capita per-year permanent consumption increase (CEV). Of these gains, around 13% is due to
re-distributional effects and slightly over 4% to level effects. Therefore, our proposed policy im-
proves the trade-off faced by governments, in the sense that policymakers can boost redistribution
without compromising–actually increasing–the size of the economy.

In order to understand our results, it is instructive to break down the optimal policy exercise
into three partial reforms. First, taxing consumption rather than capital income implicitly reallo-
cates resources towards the most productive entrepreneurs who can now expand their businesses
with higher-than-average returns. This policy endogenously increases capital intensity, allocative
efficiency, the tax base, output and real wages. Due to general equilibrium price effects, virtually
all households experience large gains from this reform (around 7% in CEV). To the best of our
knowledge, this is the first study highlighting the efficiency gains of taxing consumption on the
cross-sectional allocation of capital, in an environment with financially constrained firms.

Second, by taxing consumption rather than wages (but keeping progressivity of the labor in-
come tax schedule fixed at the status-quo), the planner delays the timing of tax extraction, which is
welfare improving as long as the interest rate is larger than the population growth rate (e.g., Sum-
mers, 1981). A previously unexplored feature of this policy is that it reallocates wealth towards
younger cohorts, thus increasing their self-insurance capabilities in presence of incomplete mar-
kets. Again, we show that virtually all households benefit from this and the combined gains of the
first two reforms are large (over 12% in CEV). As a result, while the majority of the welfare gains
in our optimal policy are due to redistribution, we nevertheless show that two-thirds of the welfare
gains could be achieved without increasing the progressivity of the current tax system. Therefore,
an important message of our analysis is that regardless of the desired level of redistribution in the
economy, substantial gains can be made through increased used of consumption taxes.

Finally, relative to the status-quo, taxing consumption increases substantially the fiscal space
of the government. Strikingly, we find that this on its own creates a scope for increasing social
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insurance and redistribution via a higher progressive wage tax schedule. While it is well known that
incomplete markets models call for social insurance and redistribution in earnings (e.g., Conesa
et al., 2009), what is original here is to show that the optimal degree of progressivity depends
importantly on the set of tax instruments available and not exclusively on the underlying income
process. This last step further increases the overall welfare gains to around 18% in CEV. Given the
large increase in progressivity, around two-thirds of the benefits are due to redistribution effects,
with individuals at the top of the distribution experiencing a welfare loss from this reform.

In order to fully isolate the merit of consumption taxation, we also study optimal policy in
a scenario where the government cannot tax consumption optimally. With consumption taxes
restricted to be equal to the benchmark value of 7.5%, optimal policy calls for taxing wealth rather
than capital income, as found by Guvenen et al. (2022a,b). We show that relative to consumption
taxation, wealth taxes are a powerful tool to redistribute capital to high-productivity entrepreneurs,
but are more detrimental for aggregate wealth accumulation, as taxing wealth erodes the principle.
This implies a lower general equilibrium raise in wages (as capital intensity increases less), leading
to lower aggregate welfare gains relative to our benchmark exercise.

This result contributes to the current debate about the desirability of a wealth tax in models
with financially constrained entrepreneurs and heterogeneous returns (e.g., Guvenen et al., 2022a;
Boar and Midrigan, 2022). Our main point on the matter is that if the government can tax con-
sumption optimally, it decides not to tax wealth (nor capital income). Interestingly, the relative
advantages of taxing consumption presented here are above and beyond standard practical issues
of implementability of wealth and capital taxation (not modeled here). A brief shortlist includes:
increasing capital flight, hidden assets, taxing unrealized capital gains, indivisibility of wealth,
distinction between book and market value of wealth, et cetera. Consumption taxation avoids all
these issues and as such also has a great appeal for implementation purposes.

We also show that when the government cannot tax consumption optimally, then it relies on
both labor and wealth taxes to raise revenue. As a result, the overall fiscal space is much reduced.
This decreases the optimal progressivity of the wage tax schedule. In our benchmark exercise
with consumption taxation, progressivity is about 23% higher than in this alternative scenario. In
summary, in this scenario, the government provides lower benefits from capital reallocation and
only limited social insurance and redistribution in earnings, thus leading to lower benefits in both
level and redistribution. We show that a government will lose around 50 percent of the overall
welfare gains (or 9% in CEV) by not taxing consumption optimally.

We also discuss the welfare properties of taxing consumption along the transition path be-
tween the status quo and the long-run stationary equilibrium. Transitional dynamics are crucial
in life-cycle models with a rich demographic structure, as the effects of a policy change on future
generations might be radically different than on those alive at the time of the reform (e.g., Auer-
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bach and Kotlikoff, 1987). In order to precisely evaluate the intergenerational effects of our reform,
we follow the literature (e.g., Auerbach et al., 1983; Altig et al., 2001; Nishiyama and Smetters,
2005), and analyze whether adopting our proposed policy generates welfare gains even after all
individuals on impact have been compensated for their potential losses. Thus, we ask whether our
tax reform can improve ex-ante welfare in a Pareto sense. Even after compensating those who lose
on impact, financed by higher taxes in the future, newborns along the transition experience positive
ex-ante welfare gains. Thus, we conclude that our policy is beneficial also in the short run.

The results from this exercise imply that the benefits from taxing consumption are robust to
transitional concerns. Therefore we conclude that shifting the burden of taxation towards con-
sumption is appealing from an efficient redistribution point of view, brings large welfare gains, and
entails fiscal reforms that are relatively straightforward to implement.

The reminder of the paper is the following. Section 2 presents the model economy. Section 3
describes the estimation procedure. Section 4 presents the optimal policy results. Finally, Section
5 concludes.

2 Model

We present an incomplete-markets life-cycle model consisting of households, firms and a gov-
ernment who interact in competitive good and factor markets.

2.1 Households

The economy is populated by a continuum of households, who differ by age, labor productivity
and entrepreneurial ability. Each period, a mass of new households is born, where the rate of
population growth is exogenous and assumed to be n. At birth, households learn their type i ∈
{1, . . . , I}, which will index its overall level of labor earnings. During their life, households
choose consumption, savings, and labor supply and whether or not to engage in entrepreneurial
activity. Households also pay progressive taxes on total income and flat social security taxes on
labor earnings (up to a cap). After retirement at age R, households receive social security benefits
from the government.

Households also face a risk of early death. We denote by sj the probability of surviving to age
j, conditional on surviving to age j − 1, where s1 = 1 and sJ+1 = 0. The demographic patterns
are stable, so that age-j agents make up a constant fraction µj of the total population. Accidental
bequests of type-i are redistributed to all living type-i consumers as a lump-sum transfer, Tb,i.
However we experiment with different assumptions about bequests, including explicit bequests
with inter-generational links in labor and entrepreneurial abilities, and results do not change for all
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practical purposes.

Preferences All agents have identical preferences for consumption cj and hours worked hj over
their lifetime:

E

{
J∑

j=1

βj−1

(
j∏

k=1

sk

)
u(cj, hj)

}
, (1)

where
∏j

k=1 sk is the unconditional probability an age-1 agent will survive to age j. As it is
standard in the literature (e.g., Conesa et al., 2009), we assume that the period utility is of the form

u(c, h) =
[cγ(1− h)1−γ ]

1−σ

1− σ
,

where γ is the consumption utility share and σ controls the household’s risk aversion.1

Labor Earnings Risk In each period before retirement, agents receive labor earnings equal to
weh, where w is the real wage rate, e is the household’s labor ability and h is hours worked. When
households reach age R, they retire so that hours worked and total labor earnings become zero for
ages j ≥ R.

We assume ex-ante and ex-post heterogeneity in labor abilities as in, inter alia, Kaplan and
Violante (2014) and Guvenen et al. (2022b). During its working life (j < R), a household’s labor
ability ei,j(zh) is given by

log ei,j(zh) = α0 + α1j + α2j
2 + α3j

3 + α4j
4 + ēi + log zh (2)

A household’s labor productivity depends on three factors. First, labor ability explicitly depends on
a deterministic age profile common across all agents, that we model as a fourth-order polynomial in
age j. Second, labor ability depends on an innate, household-specific fixed effect, ēi. At birth, the
household learns her type i ∈ {1, . . . , I} which indexes its overall level of labor ability throughout
her entire working life. We assume that ēi is drawn from a discretized normal distribution with
mean zero and variance σ2

e , where πi the probability a household will become type i.2 Third, labor
ability is also affected by a stochastic idiosyncratic component, zh, which follows a random walk

log z′h = log zh + εh, εh ∼ N
(
0, σ2

εh

)
, (3)

where the initial log zh is set to zero.
1Given the assumption of a Cobb-Douglas utility function, the coefficient of relative risk aversion in consumption

is −cucc/uc = 1− γ (1− σ).
2Formally, to determine {πi}Ii=1, we construct a discrete approximation of N(0, σ2

e) using Tauchen (1986).
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1−σ

1− σ
,

where γ is the consumption utility share and σ controls the household’s risk aversion.1

Labor Earnings Risk In each period before retirement, agents receive labor earnings equal to
weh, where w is the real wage rate, e is the household’s labor ability and h is hours worked. When
households reach age R, they retire so that hours worked and total labor earnings become zero for
ages j ≥ R.

We assume ex-ante and ex-post heterogeneity in labor abilities as in, inter alia, Kaplan and
Violante (2014) and Guvenen et al. (2022b). During its working life (j < R), a household’s labor
ability ei,j(zh) is given by

log ei,j(zh) = α0 + α1j + α2j
2 + α3j

3 + α4j
4 + ēi + log zh (2)

A household’s labor productivity depends on three factors. First, labor ability explicitly depends on
a deterministic age profile common across all agents, that we model as a fourth-order polynomial in
age j. Second, labor ability depends on an innate, household-specific fixed effect, ēi. At birth, the
household learns her type i ∈ {1, . . . , I} which indexes its overall level of labor ability throughout
her entire working life. We assume that ēi is drawn from a discretized normal distribution with
mean zero and variance σ2

e , where πi the probability a household will become type i.2 Third, labor
ability is also affected by a stochastic idiosyncratic component, zh, which follows a random walk

log z′h = log zh + εh, εh ∼ N
(
0, σ2

εh

)
, (3)

where the initial log zh is set to zero.
1Given the assumption of a Cobb-Douglas utility function, the coefficient of relative risk aversion in consumption

is −cucc/uc = 1− γ (1− σ).
2Formally, to determine {πi}Ii=1, we construct a discrete approximation of N(0, σ2

e) using Tauchen (1986).
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Entrepreneurs Similarly to Macnamara et al. (2023), all households can choose whether to be
an entrepreneur. They have access to a “backyard technology” where they use k units of capital to
produce q units of an intermediate capital service according to a linear technology:

q = xj(zr)k (4)

where xj(zr) can be interpreted as the household’s entrepreneurial productivity.3 A household’s
entrepreneurial productivity, xj(zr), is given by

log xj(zr) = κ1

(
j − 1

J

J∑
j′=1

j′

)
+ κ2

(
j2 − 1

J

J∑
j′=1

(j′)2

)
+ log zr.

Entrepreneurial productivity depends on two factors. First, it depends on a deterministic common
age component, that we model as a second-order polynomial in age j.4 Second, it is affected by an
idiosyncratic shock, zr, which follows an AR(1) process:

log z′r = ρr log zr + εr, εr ∼ N
(
0, σ2

εr

)
(5)

where the initial shock is drawn from the distribution N (0, σ2
εr/(1− ρ2r)). The intermediate capital

service is then sold at the price p in a perfectly competitive market to the final goods producer,
where it is used (along with labor) to produce the uniform final good Y (see Section 2.2 below).

All individuals lend on the bond market their whole wealth at the riskless rate r. Entrepreneurs,
instead, borrow at rate r on the same market and use their own backyard technology to produce the
intermediate capital service. Entrepreneurs also optimally choose how much capital k to invest in
their private business. They are subject to a collateral constraint, i.e., k ≤ λa, where the leverage
level, λ ≥ 1, is exogenous and a is the individual entrepreneur’s own wealth (e.g., see Moll, 2014,
Boar and Midrigan, 2019 and Guvenen et al., 2022b). The entrepreneurial problem can be written
as,

π(a, x) = max
0≤k≤λa

{pxk − (r + δ)k} , (6)

where p is the price of the capital service, r+ δ is the rental rate of capital, with δ representing the
depreciation rate. The associated optimal capital demand is

k(a, x) =

{
λa if x ≥ (r + δ)/p

0 if x < (r + δ)/p
(7)

3Our setup is isomorphic to an alternative setup where entrepreneurs produce the final output good and hire labor.
4The level of the age component is chosen so that its average is zero.

7

Entrepreneurs Similarly to Macnamara et al. (2023), all households can choose whether to be
an entrepreneur. They have access to a “backyard technology” where they use k units of capital to
produce q units of an intermediate capital service according to a linear technology:

q = xj(zr)k (4)

where xj(zr) can be interpreted as the household’s entrepreneurial productivity.3 A household’s
entrepreneurial productivity, xj(zr), is given by

log xj(zr) = κ1

(
j − 1

J

J∑
j′=1

j′

)
+ κ2

(
j2 − 1

J

J∑
j′=1

(j′)2

)
+ log zr.

Entrepreneurial productivity depends on two factors. First, it depends on a deterministic common
age component, that we model as a second-order polynomial in age j.4 Second, it is affected by an
idiosyncratic shock, zr, which follows an AR(1) process:

log z′r = ρr log zr + εr, εr ∼ N
(
0, σ2

εr

)
(5)

where the initial shock is drawn from the distribution N (0, σ2
εr/(1− ρ2r)). The intermediate capital

service is then sold at the price p in a perfectly competitive market to the final goods producer,
where it is used (along with labor) to produce the uniform final good Y (see Section 2.2 below).

All individuals lend on the bond market their whole wealth at the riskless rate r. Entrepreneurs,
instead, borrow at rate r on the same market and use their own backyard technology to produce the
intermediate capital service. Entrepreneurs also optimally choose how much capital k to invest in
their private business. They are subject to a collateral constraint, i.e., k ≤ λa, where the leverage
level, λ ≥ 1, is exogenous and a is the individual entrepreneur’s own wealth (e.g., see Moll, 2014,
Boar and Midrigan, 2019 and Guvenen et al., 2022b). The entrepreneurial problem can be written
as,

π(a, x) = max
0≤k≤λa

{pxk − (r + δ)k} , (6)

where p is the price of the capital service, r+ δ is the rental rate of capital, with δ representing the
depreciation rate. The associated optimal capital demand is

k(a, x) =

{
λa if x ≥ (r + δ)/p

0 if x < (r + δ)/p
(7)

3Our setup is isomorphic to an alternative setup where entrepreneurs produce the final output good and hire labor.
4The level of the age component is chosen so that its average is zero.

7



BANCO DE ESPAÑA 12 DOCUMENTO DE TRABAJO N.º 2331

Entrepreneurs Similarly to Macnamara et al. (2023), all households can choose whether to be
an entrepreneur. They have access to a “backyard technology” where they use k units of capital to
produce q units of an intermediate capital service according to a linear technology:

q = xj(zr)k (4)

where xj(zr) can be interpreted as the household’s entrepreneurial productivity.3 A household’s
entrepreneurial productivity, xj(zr), is given by

log xj(zr) = κ1

(
j − 1

J

J∑
j′=1

j′

)
+ κ2

(
j2 − 1

J

J∑
j′=1

(j′)2

)
+ log zr.

Entrepreneurial productivity depends on two factors. First, it depends on a deterministic common
age component, that we model as a second-order polynomial in age j.4 Second, it is affected by an
idiosyncratic shock, zr, which follows an AR(1) process:

log z′r = ρr log zr + εr, εr ∼ N
(
0, σ2

εr

)
(5)

where the initial shock is drawn from the distribution N (0, σ2
εr/(1− ρ2r)). The intermediate capital

service is then sold at the price p in a perfectly competitive market to the final goods producer,
where it is used (along with labor) to produce the uniform final good Y (see Section 2.2 below).

All individuals lend on the bond market their whole wealth at the riskless rate r. Entrepreneurs,
instead, borrow at rate r on the same market and use their own backyard technology to produce the
intermediate capital service. Entrepreneurs also optimally choose how much capital k to invest in
their private business. They are subject to a collateral constraint, i.e., k ≤ λa, where the leverage
level, λ ≥ 1, is exogenous and a is the individual entrepreneur’s own wealth (e.g., see Moll, 2014,
Boar and Midrigan, 2019 and Guvenen et al., 2022b). The entrepreneurial problem can be written
as,

π(a, x) = max
0≤k≤λa

{pxk − (r + δ)k} , (6)

where p is the price of the capital service, r+ δ is the rental rate of capital, with δ representing the
depreciation rate. The associated optimal capital demand is

k(a, x) =

{
λa if x ≥ (r + δ)/p

0 if x < (r + δ)/p
(7)

3Our setup is isomorphic to an alternative setup where entrepreneurs produce the final output good and hire labor.
4The level of the age component is chosen so that its average is zero.

7

Therefore, there exists an endogenous productivity threshold,

x̄ = (r + δ)/p, (8)

such that in order to run a business, one needs to be sufficiently productive.. This feature derives
from our assumption of constant returns to scale and it allows the model to match a number of
features regarding entrepreneurial activity as observed in the data.

Thus, those households with sufficiently high entrepreneurial ability choose to run a business,
whereby they borrow at rate r, produce the intermediate good q and earn π(a, x). Substituting the
solution for π(a, x), the household’s total return on its wealth, ra = r + π/a, is given by

raj (zr) = r + λmax (pxj(zr)− (r + δ), 0) . (9)

Therefore, there will be persistent and endogenous idiosyncratic variation in returns across house-
holds, which is an important element to match the fat tail of income and the even fattier tail of
wealth (e.g., see Benhabib et al., 2011, Benhabib et al., 2019, Guvenen et al., 2022b).

2.2 Final Production Firm

The final good is produced according to a Cobb-Douglas production function:

Y = F (Q,L) = QαL1−α

where L is aggregate labor and Q is the aggregate of the intermediate capital good produced by
entrepreneurs.

It is straightforward to derive the following aggregate relationship:

Y = AKαL1−α

where K is aggregate capital and A is aggregate TFP. Aggregate TFP is A = (Q/K)α, where Q/K

is the average productivity of entrepreneurs. Therefore, aggregate productivity depends crucially
on the allocation of capital across entrepreneurs.

The market for the intermediate good and the market for labor are both perfectly competitive.
Therefore, the representative firm takes as given the prices (w, p) and chooses Q and L to maximize
profits, Π = QαL1−α − pQ− wL.

8
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2.3 Government

The government taxes income in order to finance a fixed and exogenous level of government
spending, G, which provides agents no utility. The government operates a balanced budget and
does not use debt, implying that G is just equal to aggregate tax revenue. The government also
runs a social security system with a dedicated budget.

2.3.1 Taxes

The government obtains revenue from several potential sources: (1) a progressive labor income
tax, (2) a flat capital income tax, (3) a flat consumption tax, and (4) a flat wealth tax.

Labor Income Tax Labor and capital income are separately taxable. Households can deduct part
of the social security contribution from their labor income, up to an upper limit ȳ. The household’s
taxable labor income

yl = wei,j(zh)h− τss
2

min (wei,j(zh)h, ȳ)

We specify a progressive income tax schedule, following Heathcote et al. (2017), where the house-
hold’s total labor income tax is

Tl(yl) = yl − λly
1−τl
l . (10)

The progressivity of the income tax schedule is controlled by τl, and the level of income taxes
is determined by λl. As such, the functional form of the tax function implied by (10) permits
a precise measure of tax progressivity that is not confounded by the level of tax rates. We also
present a second measure of progressivity that is commonly used in the literature (e.g., Guvenen
et al., 2014; Holter et al., 2019) and does not rely on a specific functional form of the tax function.
This reads as

PW = 1− 1− T ′
l (y2)

1− T ′
l (y1)

, (11)

where T ′
l (y1) is the marginal tax rate paid by an household with labor income y1. The variable PW

takes values between 0 and 1, as long as the tax schedule is weakly progressive. Conveniently,
given the tax function in (10), we can rewrite (11) as

PW = 1− 1− T ′
l (y2)

1− T ′
l (y1)

= 1−
(
y1
y2

)τl

,

for any arbitrary labor income levels y2 ≥ y1. For practical purposes in our exercise y1 is the
median wage income and y2 is the marginal income necessary to be in top 1 percent of the labor
income distribution.

9
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Capital Income Tax Household’s taxable capital income is

yk = raj (zr)a (12)

We assume a flat tax on capital income, at the rate τk.

Consumption Tax We assume a flat consumption tax, at rate τc.

Wealth Tax We assume a flat wealth tax, at rate τa. Given wealth a, the household pays a tax
τaa. In our benchmark economy, we set τa = 0, but in our optimal policy analysis, we explicitly
allow for a wealth tax.

2.3.2 Social Security Scheme

The government runs a pay-as-you-go social security scheme. Taxpayers pay a social security
tax only out of their labor income (at the flat tax rate τss), up to an upper bound ȳ. Once an
individual has reached retirement age (j ≥ R), the government pays out a social security benefit
bi:

bi = χΦ (min {wLi, ȳ})

where χ is a parameter which ensures the social security budget constraint is satisfied.5 Φ(·) is a
progressive function of the household’s average labor income for his type (below the cap ȳ). The
function is modeled to be consistent with the US Social Security benefit schedule:

Φ(y) =





0.9y if y ≤ y1

0.9y1 + 0.32(y − y1) if y1 < y ≤ y2

0.9y1 + 0.32(y2 − y1) + 0.15(y − y2) if y2 < y ≤ ȳ

This function depends on two bend points (y1, y2) as it is in the US Social Security .
Social security benefits are financed by a flat tax τss on all labor earnings weh below ȳ. That

is, a household with labor earnings weh will pay a social security tax of τss min (weh, ȳ). Given
the tax rate τss and the cap ȳ, we internally set the parameter χ so that aggregate social security tax
revenue equals aggregate social security benefits.

2.4 Value Function

Having presented the main features of our model economy, we can now describe the house-
hold’s problem in recursive form. In each period, the household chooses consumption c, savings

5In our benchmark economy, χ turns out to be 0.985.
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a′, and labor supply h given idiosyncratic risk, the sequence of prices and taxes. In retirement,
households supply zero hours (i.e., h = 0), but they still choose consumption and savings. Let
Vi,j(a, zh, zr) denote the value of a type-i and age-j consumer with assets a and idiosyncratic
shocks (zh, zr). We can write the consumer’s maximization problem as follows:

Vi,j(a, zh, zr) = max
c,h,a′

{u(c, h) + βsj+1E [Vi,j+1(a
′, z′h, z

′
r)| zh, zr]} (13)

subject to

(1 + τc)c+ a′ = (1− τa)a+ (1− τk)r
a
j (zr)a+ wei,j(zh)h

− τss min (wei,j(zh)h, ȳ)− Tl(yl) + Tb,i + bi1 {j ≥ R}

yl = wei,j(zh)h− τss
2

min (wei,j(zh)h, ȳ)

a′ ≥ 0

0 ≤ h ≤ 1{j < R}.

2.5 Equilibrium

We focus on a stationary equilibrium, in which capital, labor, transfers and government con-
sumption are all constant in per-capita terms. See Appendix A for a full definition of the equilib-
rium.

3 Quantitative Analysis

We describe here our estimation approach, and then evaluate the model’s ability to account for a
number of features in the data for the US. We solve and estimate the model assuming the economy
is in a steady state. One period corresponds to one year and we convert all nominal values into
2019 dollars. Our numerical strategy is described in the Online Appendix.

Following a long tradition in structural public finance (e.g., Gourinchas and Parker, 2002;
French and Jones, 2011), we adopt a two-step estimation procedure. This consists of dividing our
parameters into two main groups: (i) a group of parameters that is externally set, either according
to previous literature, via direct observation or through estimation; and (ii) a group of parameters
that is internally set, estimated using a Simulated Method of Moments (SMM) estimator, in order
to match relevant distributional moments in the Survey of Consumer Finances (SCF) for 2019 and
other standard macroeconomic moments from national accounts.

11

3.1 Externally Set Parameters

All parameters externally set are reported in Table 1.

Externally Fixed Parameters We set the parameter governing the agents’ risk aversion, σ, to
4, which is a standard value for life-cycle economies, (e.g., Conesa et al., 2009; Guvenen et al.,
2022b). We fix our Cobb-Douglas parameter in order to recollect the income shares from NIPA
(i.e., α = 0.36).

We fix the demographic parameters as follows. First, we set J , the maximum age in the model,
to 85 and R, the retirement age, to 45. Assuming that age 1 in the model corresponds to age 21 in
the real life, these choices for (J,R) correspond to ages 105 and 65 in real life/years. As such this
model abstracts from endogenous retirement decisions. Then, we fix the population growth rate
n to 0.7%. This value is consistent with the estimates of the US population growth rate reported
in the World Bank’s World Development Indicators. Finally, we use the estimates of the survival
probabilities sj from the United States Mortality Database (see Online Appendix for details).

Next, we set the two level of income, y1 and y2 of the Social Security function Φ(y) according
to the corresponding bend points values obtained from the Table on the Social Security Website.6

We set the status-quo consumption tax rate, τc = 0.075 and capital income tax rate, τk = 0.25.
This follows Guvenen et al. (2022b) who base their calibration on McDaniel (2007). And finally,
as the US has no wealth tax, we set τa = 0 in our benchmark economy.

Externally Estimated Parameters Here we focus on a set of parameters that we directly esti-
mate outside the model (see panel B, Table 1). We begin by estimating the progressivity of the
non-linear tax function on labor earnings (τl).7 Using our SCF data, we construct a measure of
labor income and then calculate federal income tax liabilities using NBER’s TAXSIM program,
but assume the household has no capital income. See Online Appendix for details.

Next we estimate the labor productivity process. First, we compute our quartic age-earnings
profile from SCF. This allows us to directly estimate the αj parameters, as reported in Table 1.
Then, we estimate the other two parameters of interest for the labor productivity process internally
within our SMM routine.

3.2 Internally Estimated Parameters

We use SMM to estimate the remaining twelve parameters, (γ, α0, σe, σεh, λl, κ1, κ2, ρr,
σεr, β, λ, δ). Briefly, this estimator consists of choosing the structural parameters such that the

6https://www.ssa.gov/oact/cola/bendpoints.html.
7We will estimate the level of the tax function, λl internally. To identify this parameter, we target the average labor

income tax rate.
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Table 1 – Externally Set Parameters

Parameters Notation Value Std. Err. Source
A: Fixed Parameters

Risk Aversion σ 4 Typical in lit.
Capital Share α 0.36 Typical in lit.
Maximum Age J 85 Corresp. to age 105
Retirement Age R 45 Corresp. to age 65
Survival Prob. sj Online Appendix USMD 2018
Pop. Growth n 0.007 World Bank
Soc. Sec. Tax τss 0.124 IRS
Soc. Sec. Bend Pt. 1 y1 9.33 SSA
Soc. Sec. Bend Pt. 2 y2 56.23 SSA
Soc. Sec. Cap ȳ 107.7 IRS
Soc. Sec. Benefit χ 0.985 Balanced budget
Cons. Tax Rate τc 0.075 Guvenen et al. (2022b)
Cap. Income Tax Rate τk 0.25 Guvenen et al. (2022b)
Wealth Tax Rate τa 0 No Wealth Tax in US

B: Estimated Parameters

Labor Tax, Prog. τl 0.20 (0.0014) TAXSIM
Ability Coef. 1 α1 0.147 (0.013) SCF 2019
Ability Coef. 2 (×103) α2 -7.25 (1.13) SCF 2019
Ability Coef. 3 (×104) α3 1.66 (0.37) SCF 2019
Ability Coef. 4 (×106) α4 -1.43 (0.41) SCF 2019

Note: This table reports the externally set parameters. USMD stands for the United States Mortality Database. Stan-
dard errors are reported in parentheses.

moments computed from real data are as close as possible to those computed from data simulated
from our model (e.g., Cagetti and De Nardi, 2006; Heathcote et al., 2014; Benhabib et al., 2019).
In particular, indicating the vector of parameters to be estimated by Θ, the SMM estimator solves
the following minimum distance problem:

Θ̂ = argmin
Θ

(
M̂ − m̂ (Θ)

)′
W

(
M̂ − m̂ (Θ)

)
, (14)

where M̂ denoted the targeted cross-sectional moments from the 2019 SCF as well as macroe-
conomic moments from standard National Income Accounts and Jordà et al. (2019). The matrix
m̂(Θ) represents the moments implied by the model for a given set of parameters Θ, and W is a
weighting matrix.8

8We freely picked the weighting matrix W . Specifically, we assume the off-diagonal elements are all zero. For the
diagonal elements, we assume Wii = 1/M̂2

i , where M̂i is data moment i. This approach is common in the literature,

13



BANCO DE ESPAÑA 17 DOCUMENTO DE TRABAJO N.º 2331

Table 1 – Externally Set Parameters

Parameters Notation Value Std. Err. Source
A: Fixed Parameters

Risk Aversion σ 4 Typical in lit.
Capital Share α 0.36 Typical in lit.
Maximum Age J 85 Corresp. to age 105
Retirement Age R 45 Corresp. to age 65
Survival Prob. sj Online Appendix USMD 2018
Pop. Growth n 0.007 World Bank
Soc. Sec. Tax τss 0.124 IRS
Soc. Sec. Bend Pt. 1 y1 9.33 SSA
Soc. Sec. Bend Pt. 2 y2 56.23 SSA
Soc. Sec. Cap ȳ 107.7 IRS
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The estimated parameters are reported in the top panel of Table 2, while the moments are
reported in bottom panel of the same table. We now give insights about our identification strategy
by describing how the structural parameters are useful for capturing various aspects of the data
moments.

The model is able to capture extremely well aggregate macroeconomic data and crucially, dis-
tributional data. This is pivotal for the aim of studying the aggregate and distributional properties
of tax reforms in unequal economies. In particular, our model matches the wealth gini and the
wealth shares of the wealthiest top 1, 5 and 20 percent, respectively. Similarly, our model matches
the right tail in the distribution of earnings. It is interesting the ability of the model of capturing
various entrepreneurial characteristics. This is important for the aim of the paper, given that our
microfoundation of the right tail of the distribution is based on entrepreneurial activity.

All parameters are statistically different from zero and precisely estimated. This finding is
not obvious and shows a tight link between the targeted moments and structural parameters. As
parameter identification in SMM requires choosing moments whose predicted values are sensitive
to the model’s underlying parameters, the results presented here indicate that we picked the right
targets.

The estimated parameters have values that are, broadly speaking, consistent with those found
in the literature. This is the case for the discount factor β, the utility parameter γ, the collateral
constraint λ and the depreciation rate δ. Similarly, our parameters governing earning dynamics
are broadly consistent with the existing literature estimating similar processes, e.g., Kaplan and
Violante (2014) and Guvenen et al. (2021). Also, the parameters governing the return profiles
seem consistent with recent literature that finds to substantially persistent and moderately variable
processes (e.g., Xavier, 2020 and Guvenen et al., 2022b). As such, our numbers are consistent with
these results.

4 Results

We now derive our main results about the optimality of consumption taxation. We first compute
the optimal policy where the government has access to a rich set of tax instruments: progressive
labor income taxation, flat consumption taxes, flat wealth taxes and flat capital income taxes.

For now we will concentrate on steady-state outcomes, so we can abstract from consideration
of intergenerational transfers of the tax burden. However, we will analyze transitional dynamics in
a dedicated section.9

in light of the Monte Carlo results presented by Altonji and Segal (1996), who argue that in standard applications there
is a non-negligible small sample bias when using the optimal weighting matrix.

9Note that our tax reforms will have an impact on household income and as such, it changes the Social Security
scheme. In the remainder of the paper, we keep the Social Security taxes at their benchmark values and adjust the
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Table 2 – Estimated Parameters and Targeted Moments

Parameters Notation Value Std. Err.
Utility Cons. Weight γ 0.374 (0.004)
Labor Ability Constant α0 2.851 (0.099)
Std. Dev. of Perm. Lab. Ability σe 0.523 (0.021)
Std. Dev. of Idios. Lab. Shock σεh 0.215 (0.005)
Labor Tax, Level λl 2.220 (0.008)
Ent. Ability, Coef 1 (x100) κ1 2.451 (0.214)
Ent. Ability, Coef 2 (x10000) κ2 -3.156 (0.122)
Return Persistence ρr 0.988 (0.001)
Return Shock σεr 0.117 (0.010)
Discount Factor β 0.995 (0.004)
Coll. Constraint λ 2.518 (0.120)
Depreciation Rate δ 0.045 (0.002)

Moments Model Data

Cross-Sectional Moments
Wealth Gini 0.817 0.853
Wealth Share, Top 1% 0.372 0.373
Wealth Share, Top 5% 0.585 0.650
Wealth Share, Top 20% 0.836 0.874
Earnings Gini 0.635 0.649
Earnings Gini-Age Slope 0.738 0.747
Earnings Share, Top 1% 0.120 0.120
Earnings Share, Top 5% 0.293 0.279
Earnings Share, Top 20% 0.568 0.575
Average Earnings 58.08 57.84
Average Labor Tax 0.135 0.135
Average Hours (working age) 0.310 0.313
Entrepreneurship Rate 0.088 0.092
Ent. Rate Age, Coef 1 (x100) 0.770 0.725
Ent. Rate Age, Coef 2 (x10000) -1.001 -1.006
Avg. Numb. of Years an Ent. 14.44 14.67
Avg. Age Became an Ent. (Real Life Age) 39.44 39.33

Macroeconomic Moments
Capital-to-output Ratio 2.72 2.95
Investment-to-output Ratio 0.21 0.22
Borrowing Rate 0.019 0.019

Note: The top panel reports the estimated parameters with standard errors, while the bottom panel reports the moments
in the model and the data. The model parameters are estimated via Simulated Method of Moments (SMM) using
moments from the 2019 Survey of Consumer Finances (SCF).

Social Security benefit level so that the Social Security budget remains balanced.
15

Welfare Calculation In each step, the merits of optimal policy and various partial tax reforms
are analyzed both in terms of equilibrium outcomes of the endogenous variables and from a welfare
point of view. On this latter point, we follow a large literature in macroeconomics, and adopt as
a welfare metric the famous calculation of Lucas (1987), adapted to a life-cycle environment. In
practical terms, the overall welfare change can be written as,

W(c∗, h∗) = W(c0(1 + CEV ), h0), (15)

where a generic variable x∗ identifies its value under the fiscal reform under study, while x0 repre-
sents the variable in the status-quo. The variable CEV is the traditional consumption of equivalent
variation, measured in per-capita annual consumption terms. This is the main metric of the welfare
effects of a given fiscal reform.

Following Conesa et al. (2009), we decompose the overall change of the fiscal reform into the
welfare effects due to variations in consumption and leisure, i.e.

1 + CEV = (1 + CEVc)(1 + CEVh),

where

W(c∗, h0) = W(c0(1 + CEVc), h0);

W(c∗, h∗) = W(c∗(1 + CEVh), h0).

We can further decompose the overall welfare effect of a policy reforms on a specific component,
say consumption (same thing for leisure, mutatis mutandis, see Appendix D), into its level effect
CEVcL and its distribution effect CEVcD,

W(ĉ0, h0) = W(c0(1 + CEVcL), h0);

W(c∗, h0) = W(ĉ0(1 + CEVcD), h0).

where ĉ0 = (C∗/C0)c0 is the consumption allocation resulting from scaling the allocation c0 by
the change in aggregate consumption C∗/C0. We define the level effect of a given reform the as
the product of the level effects (same thing for distribution effects, mutatis mutandis) of leisure and
consumption, i.e.

1 + CEVL = (1 + CEVcL)(1 + CEVhL).
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4.1 Optimal Policy

We now proceed to our main optimal policy experiment. Namely, we solve for the tax policy
which maximizes the ex-ante welfare of a newborn in the steady-state of our economy. While we
allow the tax authority to use a rich set of tax instruments (progressive labor, flat consumption,
flat wealth, flat capital), we constrain the tax policies so that every tax must raise non-negative tax
revenue in aggregate. As such we follow the recommendations of Coleman (2000) and Correia
(2010), who argue that large aggregate subsidies in labor or capital income would raise serious
concerns about the implementability of such policies. As for the labor income tax, while aggregate
tax revenue must be non-negative, subsidies at the individual level are allowed. Indeed, while indi-
vidual subsidies are commonly observed in modern economies (e.g., Altig et al., 2020), aggregate
subsidies are less so.

In an important contribution, Correia (2010) advocates the equitable nature of consumption
taxation in an environment where general equilibrium dynamics are determined by an infinitely-
lived representative agent through Gorman aggregation. With this assumption, the model remains
more tractable, but it abstracts from the social insurance aspect of taxation and restricts the anal-
ysis to linear taxes. Differently, our model admits complex spillovers from the cross-sectional
allocation to equilibrium prices and vice versa, so that it violates Gorman aggregation. This allows
us to analyze the benefits of consumption taxation alongside linear and non-linear taxes within a
rich quantitative life-cycle model of inequality with incomplete markets. This is a crucial aspect
of our study because, as shown by the literature (e.g., Nishiyama and Smetters, 2005), life-cycle
considerations and market incompleteness generate a scope for social insurance and redistribution
and fundamentally change tax analysis.

Table 3 compares the outcome of this exercise across stationary equilibria, starting from the
status-quo described in Section 3. In the optimal policy, only consumption taxes and labor income
taxes are used by the government. Moreover, the labor income tax raises zero revenue in aggregate,
but the progressivity of wage tax schedule increases relative to the status-quo from 0.20 to 0.35.
These numbers imply an increase in the ratio of the tax wedges between the richest top 1% and
the poorest 50% of around 45% (i.e., PWOptimal Policy

PWStatus-Quo
= 1.45). The richest earners in the top 1% of the

distribution would experience an increase in both their average marginal wage tax rate (AMTR),
from 50% to around 70%, and their average tax rate (ATR) from 44% to 54%. At the same time,
the poorest 50% experience a decrease in the AMTR from 20% to 17.4% and a reduction in ATR
from 1% to -24%.

With this policy in place, wealth and its quality-adjusted measure increase sensibly by 16.6%
and 27%, respectively. In equilibrium, investment mirrors the behavior of wealth, recording an
increase by roughly 19%. Output slightly increases (+0.4%), and, interestingly, hours worked
decrease by a substantial amount (12.1%). Moreover, we find an increase in allocative efficiency,
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that is reflected by the increase in TFP (+3.1%) and in real wages (+14.1%). At the same time,
the large boost in wealth decreases the price of capital and the corresponding borrowing rate (i.e.,
-20.9% and 1 percentage point, respectively).

While this policy increases efficiency as measured by higher wealth and TFP, it is also effective
in reducing inequality. The wealth Gini decreases by 2.2%, and most importantly, consumption
Gini sees a 10.7% reduction. The optimal policy delivers an 18% welfare gain in consumption
equivalent terms, of which 13% is due to increase redistribution (around two-third of the overall
gains), while 4% to level gains. Around 89% of newborns are better off with this policy.

4.2 Partial Reforms

In order to gain further insights into the sources of these welfare gains, we next decompose the
optimal policy into a sequence of partial tax reforms. We outline these reforms below:

1. First, we eliminate the capital income tax.

2. Second, starting from the first reform, we adjust the average labor income tax to zero, but
maintain the labor income tax progressivity of the status-quo.

3. Third, from the second reform, we adjust the labor income tax progressivity to the optimal
level.

Notice that in the final reform, we move to the optimal policy. In all cases, we use the consumption
tax to raise any lost revenue. Nevertheless, in Section 4.3, we will compare our results with an
alternative scenario in which the government uses a wealth tax to raise the lost revenue. Table 4
reports the results of these simple reforms.

4.2.1 Partial Reform 1: Eliminate Capital Income Tax

We study here the effects of a tax reform in which the government replaces capital income
taxes (i.e., τk = 0) with consumption taxes (τc). At the same time, we keep taxes on earnings un-
changed at the status quo. We compare both aggregate and distributional outcomes in the stationary
equilibrium of this alternative fiscal arrangement with those of the benchmark model.

Relative to more complex tax reforms, this exercise is useful for three important reasons. First,
it keeps fixed the tax instruments other than consumption taxes (e.g., wage taxes). In this way
we can provide a clean scrutiny of how consumption taxes work and how they differ from capital
income taxes in isolation of other mechanisms. Second, its relative simplicity also makes it ap-
pealing and easy to communicate from a policy perspective. Finally, this policy reforms resembles
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Table 3 – Optimal Policy

Optimal
Benchmark Policy

Policy Rates:
Consumption Tax 7.5% 30.4%
Avg. Labor Income Tax 13.5% 0.0%
Labor Tax Progressivity (τl) 0.20 0.35
Capital Income Tax 25.0% 0.0%
Wealth Tax 0.0% 0.0%
Aggregate Quantities:
Wealth 16.6
Quality-Adj. Wealth 27.0
Hours -12.1
Output 0.4
Consumption -2.9
Investment 18.9
Productivity:
TFP 3.1
Entrepreneurial Rate (∆ p.p.) -2.9
Prices:
Price of Capital -20.9
Wages 14.1
Borrowing Rate (∆ p.p.) -1.0
Inequality:
Wealth Gini -2.2
Earnings Gini 0.1
Consumption Gini -10.7
Welfare:
CE Welfare Gain 18.0

Level 4.0
Redistribution 13.5

Pct. of Newborns Better Off 88.6
Note: In this table, we report the optimal policies (for the ex ante welfare of a newborn), where aggregate tax revenue
is constrained to be non-negative for each tax instrument. In the optimal policy, the fiscal authority has access to a flat
consumption tax, a progressive labor tax, a flat capital tax and a flat wealth tax.
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Table 5 – Effect of Simple Reforms on Allocation of Capital

Eliminate +Adjust
Cap. Avg. Lab. +Optimal

Variable Inc. Tax Inc. Tax Policy
A. Pct. Ch. in Wealth by Ent. Prod.
Top 1% 48.3% 52.3% 38.8%
Top 5% 37.0% 45.5% 31.1%
Top 10% 30.4% 41.6% 26.7%
Top 50% 18.4% 36.2% 19.0%
Bottom 50% 3.5% 29.1% 8.0%
B. Pct. Ch. in Wealth by Wealth Group
Top 1% 37.3% 45.5% 20.6%
Top 5% 25.2% 39.4% 11.4%
Top 10% 21.3% 37.8% 10.4%
Top 50% 15.1% 35.2% 15.3%
Bottom 50% -12.0% 1.3% 45.7%
C. Pct. Ch. in Wealth by Age
Age 21-34 -7.4% -3.1% 1.0%
Age 35-49 0.9% 18.3% 4.5%
Age 50-64 6.1% 32.1% 13.8%
Age 65+ 24.0% 40.6% 20.9%

Note: This table reports the effect of the simple fiscal reforms on the distribution of capital. All percentages are
computed relative to the benchmark economy. See Table 4 for further details.

those proposed and implemented in a number of OECD countries, such as the UK and China. Thus
understating its merits has a direct practical value.10

Macroeconomic Effects We start by explaining the findings of the second column of Table 4.
A few results are worth noting. First, regarding macroeconomic outcomes, aggregate quantities
increase across the board after the tax reform. In particular, wealth increases by 15.7%, while its
quality adjusted counterpart (Q) increases by 31%. The larger increase in Q is driven by the reduc-
tion in capital misallocation induced by the shift in taxation from capital income to consumption.
This is due to the novel feature of consumption taxation presented in this paper, whereas by taxing
consumption, the government can indirectly tax more heavily wealthy unproductive agents at the
benefit of productive ones (see more below and in Table 5).11

10More generally, in the past five decades, most OECD countries have shifted their tax burden from income to
consumption, mainly in the form of a Value Added Tax. Since 1965, in these countries, the share of consumption taxes
as a percentage of GDP has more than doubled, from 3.2 percent to 7.1 percent in 2018. At the moment they raise
around 33 percent of total tax revenues on average, compared with 11.9 percent in 1965 (e.g., OECD, 2020).

11Taxing consumption rather than capital income is still welfare enhancing in standard OLG models with constant
returns to wealth, as it raises capital intensity, thus raising steady-state real wages, leisure and consumption. This
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Table 4 – Partial Reforms

Eliminate + Adjust
Cap. Avg. Lab. + Optimal

Variable Benchmark Inc. Tax Inc. Tax Policy
Tax Instruments:
Consumption Tax 7.5% 12.2% 25.8% 30.4%
Avg. Lab. Income Tax 13.5% 15.1% 0% 0%
Labor Tax Progressivity 0.20 0.20 0.20 0.35
Capital Income Tax 25% 0% 0% 0%
Wealth Tax 0% 0% 0% 0%
Aggregate Quantities:
Wealth 15.7 35.0 16.6
Quality-Adj. Wealth 31.0 43.1 27.0
Hours -2.1 0.4 -12.1
Output 9.3 14.3 0.4
Consumption 10.6 14.1 -2.9
Investment 21.3 37.5 18.9
Productivity:
TFP 4.6 2.1 3.1
Entrepreneurial Rate (∆ p.p.) -4.3 -1.9 -2.9
Prices:
Price of Capital -16.6 -20.1 -20.9
Wages 10.8 13.4 14.1
Borrowing Rate (∆ p.p.) -0.6 -1.0 -1.0
Inequality:
Wealth Gini 3.6 2.0 -2.2
Earnings Gini (pre-tax) 0.5 0.2 0.1
Consumption Gini 5.7 2.5 -10.7
Welfare:
CE Welfare Gain 6.9 12.2 18.0

Level 12.4 13.8 4.0
Redistribution -4.6 -1.4 13.5

Pct. of Newborns Ex-Post Better Off 100 100 88.6
Note: This table reports a how the optimal policy (the last column) can be decomposed into a sequence of revenue-
neutral simple tax reforms. All variables (except for the tax instruments) are reported as the percentage or percentage
point change relative to the status quo. In the first reform, the capital income tax is eliminated. Starting from the first
reform, the second reform reduces the average labor income tax to zero, keeping the progressivity fixed at the status-
quo. Starting from the second reform, the final reform increases the labor income tax progressivity to the optimal
level. In all cases, the consumption tax is used to recover any lost revenue.

20

Table 5 – Effect of Simple Reforms on Allocation of Capital

Eliminate +Adjust
Cap. Avg. Lab. +Optimal

Variable Inc. Tax Inc. Tax Policy
A. Pct. Ch. in Wealth by Ent. Prod.
Top 1% 48.3% 52.3% 38.8%
Top 5% 37.0% 45.5% 31.1%
Top 10% 30.4% 41.6% 26.7%
Top 50% 18.4% 36.2% 19.0%
Bottom 50% 3.5% 29.1% 8.0%
B. Pct. Ch. in Wealth by Wealth Group
Top 1% 37.3% 45.5% 20.6%
Top 5% 25.2% 39.4% 11.4%
Top 10% 21.3% 37.8% 10.4%
Top 50% 15.1% 35.2% 15.3%
Bottom 50% -12.0% 1.3% 45.7%
C. Pct. Ch. in Wealth by Age
Age 21-34 -7.4% -3.1% 1.0%
Age 35-49 0.9% 18.3% 4.5%
Age 50-64 6.1% 32.1% 13.8%
Age 65+ 24.0% 40.6% 20.9%

Note: This table reports the effect of the simple fiscal reforms on the distribution of capital. All percentages are
computed relative to the benchmark economy. See Table 4 for further details.

those proposed and implemented in a number of OECD countries, such as the UK and China. Thus
understating its merits has a direct practical value.10

Macroeconomic Effects We start by explaining the findings of the second column of Table 4.
A few results are worth noting. First, regarding macroeconomic outcomes, aggregate quantities
increase across the board after the tax reform. In particular, wealth increases by 15.7%, while its
quality adjusted counterpart (Q) increases by 31%. The larger increase in Q is driven by the reduc-
tion in capital misallocation induced by the shift in taxation from capital income to consumption.
This is due to the novel feature of consumption taxation presented in this paper, whereas by taxing
consumption, the government can indirectly tax more heavily wealthy unproductive agents at the
benefit of productive ones (see more below and in Table 5).11

10More generally, in the past five decades, most OECD countries have shifted their tax burden from income to
consumption, mainly in the form of a Value Added Tax. Since 1965, in these countries, the share of consumption taxes
as a percentage of GDP has more than doubled, from 3.2 percent to 7.1 percent in 2018. At the moment they raise
around 33 percent of total tax revenues on average, compared with 11.9 percent in 1965 (e.g., OECD, 2020).

11Taxing consumption rather than capital income is still welfare enhancing in standard OLG models with constant
returns to wealth, as it raises capital intensity, thus raising steady-state real wages, leisure and consumption. This

21



BANCO DE ESPAÑA 24 DOCUMENTO DE TRABAJO N.º 2331

Table 5 – Effect of Simple Reforms on Allocation of Capital

Eliminate +Adjust
Cap. Avg. Lab. +Optimal

Variable Inc. Tax Inc. Tax Policy
A. Pct. Ch. in Wealth by Ent. Prod.
Top 1% 48.3% 52.3% 38.8%
Top 5% 37.0% 45.5% 31.1%
Top 10% 30.4% 41.6% 26.7%
Top 50% 18.4% 36.2% 19.0%
Bottom 50% 3.5% 29.1% 8.0%
B. Pct. Ch. in Wealth by Wealth Group
Top 1% 37.3% 45.5% 20.6%
Top 5% 25.2% 39.4% 11.4%
Top 10% 21.3% 37.8% 10.4%
Top 50% 15.1% 35.2% 15.3%
Bottom 50% -12.0% 1.3% 45.7%
C. Pct. Ch. in Wealth by Age
Age 21-34 -7.4% -3.1% 1.0%
Age 35-49 0.9% 18.3% 4.5%
Age 50-64 6.1% 32.1% 13.8%
Age 65+ 24.0% 40.6% 20.9%

Note: This table reports the effect of the simple fiscal reforms on the distribution of capital. All percentages are
computed relative to the benchmark economy. See Table 4 for further details.

those proposed and implemented in a number of OECD countries, such as the UK and China. Thus
understating its merits has a direct practical value.10

Macroeconomic Effects We start by explaining the findings of the second column of Table 4.
A few results are worth noting. First, regarding macroeconomic outcomes, aggregate quantities
increase across the board after the tax reform. In particular, wealth increases by 15.7%, while its
quality adjusted counterpart (Q) increases by 31%. The larger increase in Q is driven by the reduc-
tion in capital misallocation induced by the shift in taxation from capital income to consumption.
This is due to the novel feature of consumption taxation presented in this paper, whereas by taxing
consumption, the government can indirectly tax more heavily wealthy unproductive agents at the
benefit of productive ones (see more below and in Table 5).11

10More generally, in the past five decades, most OECD countries have shifted their tax burden from income to
consumption, mainly in the form of a Value Added Tax. Since 1965, in these countries, the share of consumption taxes
as a percentage of GDP has more than doubled, from 3.2 percent to 7.1 percent in 2018. At the moment they raise
around 33 percent of total tax revenues on average, compared with 11.9 percent in 1965 (e.g., OECD, 2020).

11Taxing consumption rather than capital income is still welfare enhancing in standard OLG models with constant
returns to wealth, as it raises capital intensity, thus raising steady-state real wages, leisure and consumption. This
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The improvement in efficiency is reflected in an increase in TFP of 4.6%, which follows me-
chanically from the rise of Q/K. The increase in efficiency also boosts the marginal product of
labor (via the real wage) by 10.8. This increase triggers an endogenous effect on average labor in-
come tax rate, that increases by 1.6 percentage points to 15.1%. Furthermore, the wealth effect of
increased capital, combined with the income effect of higher real wages, leads to a small decrease
in hours worked (-2.3%). This implies that the increase in output (+9.3%) and its private compo-
nents (i.e., consumption, +10.6% and investment, +21.3%), are mainly driven by higher quality-
adjusted capital and not by labor input increases. Furthermore, the reduction in capital misallo-
cation redistributes capital towards high-productivity entrepreneurs, thus pushing some marginal
agents out of their backyard-technology businesses (-4.3 p.p.). Those agents still choosing to be
entrepreneurs with this partial reform in place are on average more productive than those in the
status-quo.

Distributional Effects The effects of this first reform on the allocation of capital are explicitly
shown in Table 5. Entrepreneurs with the highest productivity (top 1%) see an increase in their
wealth by 48.3%. This is because under the new policy, high-ability entrepreneurs do not pay any
tax on the return to their businesses. This creates an incentive to increase their savings, relaxing
their financial constraints and further expanding their productive businesses. This effect decreases
with lower productivity, with entrepreneurs in the bottom half of the ability distribution enjoying
an increase in wealth of only 3.5%.

The same logic holds for households in the top of the wealth distribution, whose composition
is skewed towards productive entrepreneurs. In this case, households in the top 1% see an increase
in their wealth of 37.3%, while agents in the bottom half of the wealth distribution see a 12%
reduction in their wealth. This is because households in the bottom half of the wealth distribution
are mainly workers, relying on returns on bonds for consumption smoothing. As the borrowing
rate decreases, these agents see a deterioration in the value of their wealth, and given the standard
elasticity of savings to interest rate, this implies a lower incentive to save. As Table 4 shows, the
reallocation of capital towards the top of the distribution increases the wealth gini by 3.5%, and as
a direct consequence, the consumption gini increases by 5.7%. Inequality in labor earnings are al-
most muted, which is consistent with the small impact of the reform on aggregate and distributional
hours.

Finally, Panel C reports the effects by on the distribution of wealth by age. The young (age
21-34) hold less wealth on average (-7.4%). The young are more likely to be wealth poor and most
likely a worker (the average age of an entrepreneur is 40). As a result, they suffer from the negative

channel is stronger than the standard argument of Pigouvian incentive for taxing capital at a positive rate induced by
uninsurable labor income risk. However relative to the benchmark economy, the welfare gains in this case are reduced
by around 15% in the optimal policy exercise. See Online Appendix.
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Table 6 – Welfare Decomposition of Simple Reforms

Eliminate +Adjust
Cap. Avg. Lab. +Optimal

Variable Inc. Tax Inc. Tax Policy
Cons., CEVc 5.3% 12.3% 10.2%

Cons. Level, CEVcL 10.6% 14.1% -2.9%
Cons. Dist., CEVcD -4.7% -1.6% 13.5%

Leisure, CEVh 1.5% -0.1% 7.1%
Leisure Level, CEVhL 1.2% -0.3% 7.1%
Leisure Dist., CEVhD 0.2% 0.2% 0.0%

Total Level, (1 + CEVcL)(1 + CEVhL) 12.4% 13.8% 4%
Total Distribution, (1 + CEVcD)(1 + CEVhD) -4.6% -1.4% 13%
Total, CEV 6.9% 12.2% 18.0%

Note: This table report decomposes the welfare gains of the simple reforms, using the approach of Conesa et al.
(2009). Note that the decomposition is multiplicative – e.g., 1 + CEV = (1 + CEVC)(1 + CEVL). Further details
on partial reforms can be found in Table 4.

general equilibrium effect on the returns on bonds. The change in wealth monotonically increases
along the life cycle–given the increase in efficiency–and peaks in retirement.

Welfare Effects And finally, the overall welfare gain of this reform is large and amounts to 6.9%
of unit of consumption per capita per year. Due to higher wealth and consumption inequality, the
welfare in “level” increases, however there is a negative welfare effect due to redistribution. This
finding is mostly driven by the negative welfare effect (-4.7%) of higher dispersion of consumption
that the reform brings about, see Table 6. Interestingly, virtually all agents at birth are better off
with this policy reform, making it not only welfare improving but also Pareto improving ex-post
in both the labor and entrepreneurial ability dimension (see Figure 1).12 This is because agents
at the top of the distribution who are capital-income rich and likely with high returns, benefit
from this reform as they see a decrease in their tax base, and a favourable reallocation of capital.
This reallocation of capital increases efficiency, thus boosting real wages and in turn benefiting
the agents at the bottom of the distribution who rely more heavily on labor income. Absent of
these general equilibrium effects on wages and interest rates, only entrepreneurs at the top of the
distribution would gain from this policy, see Online Appendix. Figure 1 shows that the welfare
gains are evenly distributed along the labor and the entrepreneurial skills, with agents in the top 1
percent of entrepreneurial abilities experiencing only marginally higher gains (7.1% on average).

12While we maximize the ex-ante welfare of a newborn, we calculate here the individual welfare at birth, conditional
on having a permanent labor productivity type and an initial entrepreneurial ability.
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Figure 1 – Welfare Gains from Simple Partial Reforms
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Simple Reform 3

Note: This figure reports the welfare gains of the simple reforms by characteristics at birth: labor income type and the
initial entrepreneurial productivity.

4.2.2 Partial Reform 2: Eliminate Labor Income Tax on Average

Next, starting from the partial reform 1 (zero tax on capital income and wealth), in the second
partial reform, we reduce (optimally) the average labor income tax from 15.1% to its lower bound
of zero, but holding fixed the wage tax progressivity at its status-quo value of 0.20. Therefore, the
government will subsidize households with low labor income, and tax those with high labor in-
come, but still raise zero revenue in total from the tax. Any lost revenue is recovered by increasing
taxes on consumption. In this way, our exercise enables us to study in a clear manner the effects of
replacing taxes on labor with those on consumption in isolation from the social insurance benefits
of progressive wage taxes. This is different from the analysis of Nishiyama and Smetters (2005),
who instead study a scenario where all revenues are raised by taxing consumption consumption
but taxes on wages are zero for everyone.

There are various effects that make this reform desirable. First, there is an increase in tax ef-
ficiency due to a well known mechanical effect, as consumption has a larger tax base than labor
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Figure 1 – Welfare Gains from Simple Partial Reforms
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Note: This figure reports the welfare gains of the simple reforms by characteristics at birth: labor income type and the
initial entrepreneurial productivity.
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Next, starting from the partial reform 1 (zero tax on capital income and wealth), in the second
partial reform, we reduce (optimally) the average labor income tax from 15.1% to its lower bound
of zero, but holding fixed the wage tax progressivity at its status-quo value of 0.20. Therefore, the
government will subsidize households with low labor income, and tax those with high labor in-
come, but still raise zero revenue in total from the tax. Any lost revenue is recovered by increasing
taxes on consumption. In this way, our exercise enables us to study in a clear manner the effects of
replacing taxes on labor with those on consumption in isolation from the social insurance benefits
of progressive wage taxes. This is different from the analysis of Nishiyama and Smetters (2005),
who instead study a scenario where all revenues are raised by taxing consumption consumption
but taxes on wages are zero for everyone.

There are various effects that make this reform desirable. First, there is an increase in tax ef-
ficiency due to a well known mechanical effect, as consumption has a larger tax base than labor
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income. Hence, by shifting the burden of taxation from labor income to consumption, a gov-
ernment can meet its budget with lower tax distortions (e.g., Coleman, 2000; Laczó and Rossi,
2020).13

Second, there are benefits due to the life-cycle structure of the economy under consideration
(e.g., Summers, 1981). Since the timing of tax collection is very different under wage and con-
sumption taxes, they have very different implications for saving and consumption profiles. In
particular, consumption taxation extracts revenue later in the agent’s lifetime than does wage tax-
ation. This creates an increase in savings earlier in life, which is beneficial as it improves the
self-insurance channel created by incomplete markets. As we will show later, this has positive
distributional effects. Moreover it is also beneficial for young, high-ability entrepreneurs who use
higher savings earlier in life to leverage more capital and expand their business.

Along the same line, another important benefit of the reform stems from the fact that individuals
use the real interest rate, r, to compute the present value of taxes paid over their lives, while
governments implicitly discount tax revenues at the rate of population growth, n. Therefore, as
long as r > n (as it is in the model), the government can raise the same amount of revenues,
and reduce the discounted value of the taxes each household pays, by postponing the extraction of
taxes. Taxing consumption rather than wage income achieves exactly this goal.

Macroeconomic Effects The beneficial effects of taxing consumption rather than wages are re-
ported in Table 4. Macroeconomic aggregates increase, not only relative to the status-quo, but also
relative to the first partial reform. Wealth and its quality-adjusted counterpart raise by 35% and
43%, respectively. The increase over the first simple reform is due, as explained above, by the
increase in savings earlier in life. The rise in wealth increases investment (+37.5%), consumption
(+14.1%) and output (+14.3%). The increase in savings has a standard detrimental effect on the
price of capital (-20.1%) and on the borrowing rate (-1 p.p.). At the same time, higher wealth
raise capital intensity, increasing real wages (+13.4%) both relative to the status quo and to the first
partial reform. Higher pre and post-tax wages boost hours worked of around 2.5% relative to the
first reform, or 0.4% relative to the status-quo.

Distributional Effects As explained above, replacing a tax on wage with one on consumption
has far reaching implications for the distribution of wealth (see Table 5). Relative to the first
simple policy, the increase in wealth is more evenly distributed across the population. The reason
for this is straightforward. First, since labor income is less concentrated than capital income,
eliminating a wage tax directly affects a larger share of the population. Differently, eliminating

13This can be seen informally in Table 4. The average wedge in the marginal rate of substitution between leisure
and consumption (τ̃ = 1 − 1−λl

1+τc ) is 0.24 under simple reform 1, and 0.20 under reform 2. Lower numbers indicate
lower distortions.
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taxes on capital income has a major effect to a small share of the population, those with high
entrepreneurial skills. Second, as explained above, this second reform tilts the timing of taxation
away from young individuals, who are relatively wealth and income poor, thus benefiting them
more.

In this sense, relative to the first reform, eliminating wage tax (keeping fixed progressivity)
shifts upward the life-cycle saving profiles of all individuals, not only to those with high en-
trepreneurial abilities. As a consequence, while wealth increases for all households, in relative
terms, agents at the bottom of the distribution increase savings more. The net increase in wealth
is around 4 percentage points for entrepreneurs with the highest productivity (i.e., from 48.3% to
52.3%), while wealth increases by more than 25 percentage points for less productive entrepreneurs
in the left tail of the distribution. The wealth increase by wealth percentiles tells a similar story.
Relative to the first reform, wealthiest individuals in the top 1% increase their savings by 8.2 p.p.,
while those in the bottom 50 percent by more than 13 p.p. Finally, Panel C presents the effects of
the change in the timing of taxation, by age. Saving profiles increase relative to the first reform for
all age groups, with the highest relative effect for middle-aged agents (between 50 and 64 years
old).

The fact that wealth is less concentrated for individuals at the top of the entrepreneurial abil-
ity distribution, decreases, relative to the fist reform, both the wealth and consumption gini, with
the latter measure decreasing more than 3.2 p.p. (although inequality still increases relative to the
status-quo). Similarly, the relatively lower concentration of wealth in the hands of high productivity
entrepreneurs is detrimental for TFP, relative to the first reform (-1.6 p.p.), see Table 4. Neverthe-
less, taken together, the first two simple reforms improve productivity relative to the status-quo by
2%.

Welfare Effects The welfare benefits of replacing wage taxes (on average) with consumption
taxes are large and amount to 12.2% relative to the status-quo and 5.3% relative to the first reform.
Most of these combined gains come from “level” effects (13.%), while the distributional effects of
the first two reforms is still negative (-1.4%). However, for the reasons explained above, relative
to the first reform, there is an improvement in the distributional properties of this simple policy
(+3.2%). Table 6 presents the decomposition of this welfare benefits in level and distribution
effects for consumption and leisure. The main finding is that most of the effects go through changes
in consumption levels (+14.1%), while the welfare channel of leisure is almost muted (-0.1%).
Finally, as for the first reform, general equilibrium effects on prices and individuals behavior make
the welfare gains of this second policy well distributed across labor and entrepreneurial ability
levels, see Figure 1. As presented in Appendix E, in a partial equilibrium setting, the joint effects
of the first two partial reforms are beneficial only for top ability entrepreneurs. However, relative
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to the first partial reform, individuals at the bottom of the distribution experience an increase in
welfare. These results imply that the general equilibrium effects are more important for the welfare
analysis of the first partial reform.

Taken together, in the first two partial reforms, the planner cannot directly transfer resources
between households in order to provide social insurance beyond the status-quo. This means that
the aggregate and distributional effects induced by these policies generate exclusively from gen-
eral equilibrium changes in prices and agents’ behavior. In this sense, we extend to consumption
taxation the idea of constrained efficient optimal policy in OLG economies with incomplete mar-
kets (e.g., Davila et al., 2012; Krueger et al., 2021, Peterman and Sager, 2022), and show that the
welfare gains from taxing consumption are large and uniformly distributed across the population.14

4.2.3 Partial Reform 3: Move to Optimal Wage Tax Progressivity

In the final step, we abandon constrained efficiency and optimally tilt the progressivity of the
wage tax system. Relative to the status quo, the planner can now directly redistribute resources
between households. As before, any loss of revenue due to changes in progressivity is compensated
by raising consumption taxes. The main original result of this exercise is that within a life-cycle
model reproducing income and wealth inequality of the US, adopting consumption taxation calls
for high social insurance through redistribution. As we will show clearly in the next section, taxing
consumption increases the ability of the planner to redistribute.

Results from this policy experiment can be found in the last column of Table 4. Given that
in this last step we replicate optimal policy, one can read the same numbers in Table 3. For this
reason we will use the terms “third partial reform” and “optimal policy” interchangeably. The first
important result from this exercise is that the planner optimally increases progressivity of wage tax
schedule from 0.2 in the status quo to 0.35. This represents a substantial increase. Relative to the
second reform, the marginal tax rate for individuals in the top 1% of labor income increases from
48% to 70%.15

By providing higher social insurance, the planner compensates for the heterogeneity in labor
income due to both transitory and permanent differences in productivity. This is by now a standard

14Constrained efficiency refers to a policy problem in which the planner cannot directly overcome a friction implied
by missing markets (see Diamond (1967)). Here the concept has to be interpreted as relative to the status-quo. In other
words, the equilibrium emerging in the second partial reform represents the best outcome the planner can achieve
without changing direct redistribution between individuals.

15We also tried an alternative decomposition of the optimal policy in which we calculate optimal progressivity of
labor income with consumption taxation, but keeping the aggregate level of wage tax at the status-quo (see Online
Appendix). We find that the optimal progressivity is 0.35, like in the benchmark. This result indicates that the optimal
level of social insurance depends exclusively from the characteristics of the model, the planner’s welfare function
and the presence of consumption taxation. In this alternative scenario, with the average labor income tax is at the
status-quo, the marginal tax faced by the richest 1% increases from 38% to 63%.
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result in the literature. First there are no insurance markets (beyond self-insurance) to protect
individuals against idiosyncratic transitory fluctuations in wages. With higher progressivity, those
who experience good productivity shocks compensate through higher marginal tax rates those
individuals who face negative shocks, who in turn receive higher subsidies. Second, there are
no markets to insure against the permanent differences at birth (e.g., the veil of ignorance). As
for the transitory component, by imposing a progressive tax schedule, the planner can provide
insurance on permanent heterogeneity as well. As we will show later in the paper, both transitory
and permanent heterogeneity call for higher progressivity in the wage tax schedule.

Macroeconomic Effects Furthermore, relative to the first two reforms, increased progressiv-
ity has a distortionary effects on all macroeconomic aggregates. Nevertheless, aggregate wealth
and its related variables (i.e., quality-adjusted wealth and investment), still increase relative to the
status-quo by 16%, 27% and 18.9%, respectively. Differently, higher progressivity distorts labor
supply, leading to a sharp reduction in hours worked relative to the status-quo (-12.1%), without
compromising on aggregate output. This is due to the improved allocation of capital. Perhaps
more surprisingly, the same distortionary effects of wage taxation reduces private consumption by
2.9%.

Aggregate productivity increases both relative to the status-quo (+3.1%) and, interestingly,
also relatively to the second reform (+1 p.p.). This is due to high earners with relatively low
entrepreneurial abilities that, given the increase in the marginal wage tax they face relatively to the
second partial reform, must reduce the size of their businesses (more on this below). Moreover,
the higher supply of capital and its redistribution towards the lower end of the population, put
downward pressure on the price of capital, which decreases relative to the status quo (-20.9%),
as well as relative to either of the first two reforms. Importantly, the reduction in hours worked,
together with the increase in capital intensity and its productivity, pushes real wages upward, with
an increase relative to the status quo (+14.1%) and to the first two reforms (0.7%).

Distributional Effects The substantial increase in the wage tax progressivity reduces wealth
inequality both relative to the status-quo (-2.2%) and also with respect to the first two reforms re-
form (-4.1%). The pre-tax earnings gini is not affected by the policy, signaling that the reduction in
hours worked is spread evenly across population (i.e., the distortionary effects of higher progressiv-
ity reduce labor supply evenly over the whole distribution of abilities). Perhaps most importantly,
the consumption gini decreases by 10.7%, implying that the cross-sectional dispersion of private
consumption falls significantly.

These results are reflected in the the distribution of capital (see Table 5). First of all, Panel A
shows that relative to the status quo, in the optimal policy, equilibrium capital accumulates more
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at the top of the entrepreneurial ability distribution. However, this effect is reduced relative to the
the first two partial reforms. This is mainly driven by those individuals with both high labor ability
and entrepreneurial productivity who now face an increase in their wage marginal tax rate and, as
such, they have less resources to invest into their businesses. Panel B shows that the substantial
increase in wage progressivity boost the wealth in the bottom half of the distribution, allowing
them to smooth consumption more efficiently thus reducing consumption gini as presented in the
above paragraph. Interestingly, the increase in wealth is U-shaped, decreasing up to the top 5%
of the distribution and then increases again for the top 1%. This is mainly driven by individuals
with high entrepreneurial skills who are over-represented in the top 1% of the wealth distribution.
Finally, Panel C shown that the combined effect of the three reforms increases savings across the
whole life-cycle, with the highest effect for retirees. Nevertheless, relative to the second reform,
young agents (i.e., those who are more likely to be workers with low income) gain the most in
terms of wealth.

Welfare Effects Table 6 reports a few interesting results regarding the decomposition of welfare
under the optimal policy. First of all, relative to the status quo, the level effect of consumption
is negative (-2.9%), mirroring the overall decrease in this component. This result is even more
evident if compared with the large increase in consumption level that the first two partial reforms
brought about (+14.1%). These numbers shed light on the optimal redistribution calls for by our
model. The planner is willing to sacrifice a large size of private consumption in order to reduce
its unequal distribution. Relative to the status quo, the overall welfare benefits from redistribution
are very large (i.e., 13.5%). However this is only part of the story. The planner can maintain the
overall size of the economy, as measured by aggregate output, with a much lower labor input (see
Table 5). This, in turn, increases leisure in equilibrium, thus boosting utility. The contribution of
the leisure channel in the overall welfare gains is substantial (+7.1%) and uniformly distributed
over the population (i.e., the gains from the distribution component in leisure is zero). The com-
bined effects of higher redistribution in consumption and higher level in leisure translates into gains
in level (+4%) and redistribution (+13%). Not surprisingly, the large increase in progressivity sub-
stantially increases welfare for individuals in the bottom of the distribution and decreases those of
the agents in the top 10% of the income distribution (see Figure 1). Perhaps more surprisingly, for
each labor ability category, those with the highest entrepreneurial ability enjoy the largest benefits
of increased progressivity. Overall, around 88% of newborns are better off in the new stationary
equilibrium under the optimal policy.

Robustness In Online Appendix we describe a number of robustness checks. These include: i)
a model without return heterogeneity; ii) a model without transitory earnings risk; iii) a model
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each labor ability category, those with the highest entrepreneurial ability enjoy the largest benefits
of increased progressivity. Overall, around 88% of newborns are better off in the new stationary
equilibrium under the optimal policy.

Robustness In Online Appendix we describe a number of robustness checks. These include: i)
a model without return heterogeneity; ii) a model without transitory earnings risk; iii) a model
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with decreasing returns to scale; iv) a model with rich intergenerational links and joint distribution
between labor and entrepreneurial abilities; v) an alternative second partial reform in which we fix
aggregate level of average wage tax and we tilt progressivity optimally.16

4.3 Optimal Policy with Fixed Consumption Tax

In order to isolate precisely the contribution of taxing consumption on optimal fiscal policy
and its equilibrium variables, we conduct the same exercise as in the benchmark, but we fix the
consumption tax rate at its status-quo value of 7.5%. In this way we can isolate precisely the
relative merits consumption taxation vis-a-vis other tax components. We decompose the optimal
policy when consumption tax cannot be adjusted optimally into steps that are similar to those in the
benchmark exercise (see Table 4 for further details). Results from these experiments can be found
in Tables 7-9. The main finding from this experiment is that when the consumption taxation cannot
be used beyond its status-quo value, then taxing wealth is optimal. Specifically, the planner decides
to set capital income tax to zero, tax wealth at around 3%, raise a substantial amount of revenues
from earnings and increase labor income tax progressivity. The welfare gains of this policy are
large and amount to around 9.8% of CEV. This policy is beneficial both for productivity (i.e., TFP
increases by 6.6% relative to the status-quo), and inequality, as measured by the consumption Gini.
These findings mirror those presented in Guvenen et al. (2022b).17 Results from this experiment
are presented as follows.

Partial Reform 1 with Fixed Consumption Tax We start from the partial reform in which we
replace in a revenue-neutral manner capital income taxation with wealth tax. First, qualitatively,
this partial reform produces similar mechanism as the corresponding one in Table 4, when we
replaced capital income tax with consumption tax. As in that case, the policy is expansionary on
macroeconomic aggregates, improves TFP and real wages, and boosts inequality measures like the
wealth and consumption gini. At the same time, it is welfare improving, with gains of around 6.3%,
with a positive effect on level and a negative on distribution. Comparing stationary equilibria, all
households benefit from this reform, relative to the status-quo. The reason for these findings is
by now well understood: under capital income taxation and heterogeneous entrepreneurs, high
returns businesses pay relatively more taxes than low productivity ones. Differently, under wealth
taxation, agents who have similar assets pay the same taxes irrespective of their productivity levels.

16We also experiment with other various tax functions, such as a non-linear capital income taxation, but the results
were so similar to the benchmark, we decided to not report it for sake of brevity.

17There are two main differences between the current study and Guvenen et al. (2022b). First, we consider pro-
gressive wage taxation rather than linear taxes. Second, in our model, only a fraction of agents are entrepreneurs, and
this fraction is one of our targets in the estimation exercise. Differently, in Guvenen et al. (2022b) all households run
businesses.
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This in turn shifts the relative burden of taxation away from high productivity entrepreneurs, thus
increasing their incentive to save, relaxing their financial constraints and enlarging their productive
businesses.

However, relative to consumption taxation, a wealth tax erodes the principle, which is detri-
mental on the aggregate level of wealth, particularly for agents with low entrepreneurial abilities,
who are most likely workers. As a result, the reallocation of capital towards entrepreneurs with
the highest productivity is relatively larger under wealth tax than under consumption taxation (see
Table 8). This has a stronger effect on TFP (as now top entrepreneurs have relatively more capital)
but a negative effect on the saving rate of agents in the bottom half of the wealth distribution. In
turn, the lower accumulation of aggregate savings boosts less (relative to consumption taxation)
capital intensity, thus the increase in real wages is relatively more modest (6.6% vs 10.8%).

In summary, shifting the burden of taxation from capital income to consumption leads to
marginally higher welfare gains than shifting taxation from capital income to wealth (6.9% vs
6.3% of CEV). First, taxing wealth deteriorates the principal and hence the increase in aggregate
savings is lower than under consumption taxation. This leads to a lower increase in real wages,
thus benefiting less those households at the bottom of the distribution, mostly relying on earn-
ings. Second, as wealth is more concentrated than consumption (and disproportionately so among
entrepreneurs), the burden of wealth tax falls relatively more on high-productivity entrepreneurs,
thus leading to lower welfare benefit for those at the top of the entrepreneurial distribution (see
Figure 2).

Partial Reform 2 with Fixed Consumption Tax Then starting from the first partial reform (zero
tax on capital income and consumption taxation at its status-quo), in the second partial reform, we
analyze the optimal composition of wealth vs. wage taxation under the constraint that the planner
does not change the progressivity of the system. In other words, like in the second partial reform
with consumption taxation, the government cannot modify directly the transfers between agents.
This means that we keep the wage tax progressivity constant at 0.2.

There are various reasons why the planner wants to shift at least part of the tax burden from
wages to wealth. First of all, as in standard OLG settings, by doing so, the government can twist
the timing of tax collection. As young agents are relatively wage rich and wealth poor, taxing the
latter implies postponing tax extraction. As for the case of consumption taxation, postponing tax
extraction might be beneficial as long as the real interest rate is higher than the population growth
rate. However, in stark difference from consumption taxation, the planner discourage savings by
taxing wealth. This has a detrimental effect in a context with incomplete markets, as it decreases
self-insurance and therefore it induces less efficient consumption smoothing.

Second, by taxing wealth rather than earnings the planner can shift the tax burden towards a
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Table 7 – Simple Reforms with Consumption Tax Kept at the Status-Quo

Eliminate +Adjust
Cap. Avg. Lab. + Optimal

Variable Status-Quo Inc. Tax Inc. Tax Policy
Tax Instruments:
Consumption Tax 7.5% 7.5% 7.5% 7.5%
Avg. Labor Income Tax 13.5% 14.6% 9.1% 13.2%
Labor Tax Progressivity 0.20 0.20 0.20 0.30
Capital Income Tax 25% 0% 0% 0%
Wealth Tax 0% 1.5% 3.2% 3.0%
Aggregate Quantities:
Wealth 1.5 -7.3 -17.4
Quality-Adj. Wealth 18.7 10.0 -1.3
Hours -1.3 0.2 -9.1
Output 6.0 4.0 -6.1
Consumption 8.8 7.9 -5.1
Investment 6.9 -2.6 -13.2
Productivity:
TFP 5.8 6.4 6.6
Entrepreneurial Rate (∆ p.p.) -5.1 -5.4 -5.5
Prices:
Price of Capital -10.7 -5.4 -4.9
Wages 6.6 3.2 2.8
Borrowing Rate (∆ p.p.) 0.5 1.6 1.9
Inequality:
Wealth Gini 5.6 7.6 3.6
Earnings Gini 0.5 0.4 0.3
Consumption Gini 4.0 1.6 -7.7
Welfare:
CE Welfare Gain 6.3 7.1 9.8

Level 8.5 7.1 0
Redistribution -3.0 0.0 9.8

Pct. of Newborns Better Off 100 99.9 87
Note: This table reports a sequence of revenue-neutral simple tax reforms in which the wealth tax is used to raise
any additional revenue. In the first reform, the capital income tax is replaced with a wealth tax. As it is infeasible
to reduce the average labor income tax, the second reform further reduces the average labor income tax rate and
increases the wealth tax to the optimal levels, constraining the labor income tax to stay fixed at its benchmark value.
In the final reform, the economy moves to the optimal progressive labor income and wealth tax. In all cases, we hold
fixed the consumption tax rate at its benchmark value. All variables (except for the tax instruments) are reported as
the percentage or percentage point change relative to the benchmark economy.

highly concentrated tax base (as wealth is more unequal than earnings), thus indirectly redistribut-
ing from rich to poor households. However, this distributional goal has to be balanced against the
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damage that a higher wealth tax brings about on the principal (i.e., on aggregate savings). In the
constrained efficient allocation, the planner taxes wealth at 3.2% and imposes an average wage tax
of 9.1%. This is different than the constrained efficient policy analyzed in the benchmark exercise,
where the planner decides to raise all revenues from taxing consumption. As we will describe
below, this is the manifestation of a much stronger distortionary nature of wealth taxation, which
in turn compromises its fiscal space and welfare benefits.

The overall effects of higher wealth tax sees an overall contraction of aggregate savings (-
7.3%), although an increase in its quality-adjusted measure (+10%), see Table 8. The combined
effects of these partial reforms are beneficial for aggregate output (+4%) and private consumption
(+7.9%), but creates a small decrease in private investment (-2.6%), which directly follows from
the decrease in aggregate savings. The overall effect on TFP is positive both relative to the status
quo (+6.4%) and relative to the first partial reform (+0.6%). This is because a higher wealth
tax pushes some marginal entrepreneurs out of business, thus reallocating capital towards higher-
productivity businesses, mechanically increasing TFP. Table 8 shows this effect clearly. Under the
second partial reform, only agents in the top 10% of the entrepreneurial ability distribution sees a
gain in their wealth share- relative to the status-quo, while agents in the top 50% of the distribution
(and below) experience a decrease in their savings (always relative to the status-quo). The same
effects are mirrored by wealth shares in Panel B.

Turning to the effects of this reform on equilibrium prices, we find that the higher quality-
adjusted wealth increases real wages relative to the status-quo (+3.2%), however, it decreases real
wages relative to the first partial reform. This is because the substantial increase in the wealth tax
erodes the principle, thus reducing capital intensity. Along the same line, the lower level of capital,
coupled with higher quality-adjusted capital, implies that the price of capital decreases (-5.4%),
while the pre-tax borrowing rate jumps by 1.6 p.p.

By increasing the reallocation of capital towards highly-productive entrepreneurs, the second
partial reform further boosts the wealth gini, and by increasing the tax base of wealth taxation,
further shifts the burden of taxation to the top of the distribution. As a result, the increase in con-
sumption gini is lower relative to the first partial reform. The combined welfare benefits of the
first two partial reforms is large and amount to 7.1% CEV. All benefits come from level effects,
with virtually all agents gaining from this reform. Interestingly, the higher concentration of the
wealth tax base makes agents with the highest entrepreneurial abilities gain the least from these
two partial reforms (see Figure 2). While the welfare gains of the constrained efficient policies
are substantial, they are smaller relative to those in the benchmark exercise, where all revenues
were raised with consumption taxation. Relative to that scenario, wealth tax is more distortionary,
mainly on wealth. This has negative welfare effects along the ability distribution and along agents’
life-cycles. Overall, the benefit of raising all revenues from consumption (without modifying re-
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damage that a higher wealth tax brings about on the principal (i.e., on aggregate savings). In the
constrained efficient allocation, the planner taxes wealth at 3.2% and imposes an average wage tax
of 9.1%. This is different than the constrained efficient policy analyzed in the benchmark exercise,
where the planner decides to raise all revenues from taxing consumption. As we will describe
below, this is the manifestation of a much stronger distortionary nature of wealth taxation, which
in turn compromises its fiscal space and welfare benefits.

The overall effects of higher wealth tax sees an overall contraction of aggregate savings (-
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erodes the principle, thus reducing capital intensity. Along the same line, the lower level of capital,
coupled with higher quality-adjusted capital, implies that the price of capital decreases (-5.4%),
while the pre-tax borrowing rate jumps by 1.6 p.p.
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partial reform further boosts the wealth gini, and by increasing the tax base of wealth taxation,
further shifts the burden of taxation to the top of the distribution. As a result, the increase in con-
sumption gini is lower relative to the first partial reform. The combined welfare benefits of the
first two partial reforms is large and amount to 7.1% CEV. All benefits come from level effects,
with virtually all agents gaining from this reform. Interestingly, the higher concentration of the
wealth tax base makes agents with the highest entrepreneurial abilities gain the least from these
two partial reforms (see Figure 2). While the welfare gains of the constrained efficient policies
are substantial, they are smaller relative to those in the benchmark exercise, where all revenues
were raised with consumption taxation. Relative to that scenario, wealth tax is more distortionary,
mainly on wealth. This has negative welfare effects along the ability distribution and along agents’
life-cycles. Overall, the benefit of raising all revenues from consumption (without modifying re-
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distribution relative to the status-quo) increase the welfare gains by slightly more than 40%, or 5.1
p.p., in CEV.

Optimal Policy with Fixed Consumption Tax Finally, starting from the second reform, we
optimally tilt the progressivity of wage tax. The optimal progressivity of the labor tax schedule
is higher than in the status-quo, with an increase in relative progressivity of around 30% (i.e.,
PWOptimal Policy(τc = 0.075)

PWStatus-Quo
= 1.30), whereas the marginal tax rates faced by the richest 1% are around

70% and the poorest 50% around 30.4%. Therefore the planner desires to increase redistribution
and social insurance and balances this desire against the strong distortionary effects of higher
progressivity – i.e., labor supply (-9.1%), capital accumulation (-17.4%) and the overall size of the
economy (-6.1%). While the size of the economy shrinks, it operates more efficiently with higher
TFP (+6.6%) and higher real wages (+2.8%).

Not surprisingly, the increase in progressivity greatly reduces inequality in the post-tax earnings
gini (-4.5%) and in the consumption gini (-7.7%) and more than halves the increase in wealth gini
relative to the first two partial reforms (3.6% vs. 7.6%). The marginal gains of optimal progressivity
are substantial and amount to a 2.7 p.p. increase relative to the first two partial reforms. This
pushes the overall welfare gains to 9.8% CEV. All benefits from the optimal policy come from
distributional gains, mainly from consumption (see Table 9), and the overall level effect of the
optimal policy is close to zero. This is because the increase in welfare deriving from higher leisure
(+5.4%) compensates for the negative effects of lower aggregate consumption (-5.1%), see Table
9. Not surprisingly, individuals at the bottom of the distribution are those who gain the most from
the optimal policy, while most individuals (87%) are better off with the optimal policy in place
(see Figure 2.

Relative to the benchmark policy experiment in which the planner taxes consumption opti-
mally, the welfare gains are reduced by around 50%. This large loss of welfare derives both from
distributional benefits (13.5% vs 7.1%) and levels effects (4.0% vs -0.1%). Also, taxing consump-
tion optimally is beneficial along the whole distribution of labor and entrepreneurial abilities (see
Figure 2).

First, taxing consumption rather than capital allows the policymaker to reallocate capital ef-
ficiently and at the same time, change the tax base from a highly concentrated tax base (capital
income) to a less concentrated one (consumption). Both these effects improve efficiency and re-
duce distortions, thus boosting real wages more than when τc is constrained at the status quo. In
turn, this benefits individuals along the whole income and wealth distribution. Second, the plan-
ner has the fiscal space to fully substitute wage taxes with consumption taxes. This allows the
planner to postpone the timing of tax collection, allowing young agents to increase their savings,
thus providing better self-insurance in an incomplete markets economy. At the same time, high-
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Table 8 – Effect of Simple Reforms on Allocation of Capital, Consumption Tax at the Status-Quo

Eliminate +Adjust
Cap. Avg. Lab. +Optimal

Variable Inc. Tax Inc. Tax Policy
A. Pct. Ch. in Wealth by Ent. Prod.
Top 1% 38.5% 30.4% 18.3%
Top 5% 22.8% 12.0% 0.6%
Top 10% 16.0% 5.4% -5.5%
Top 50% 3.9% -5.4% -15.4%
Bottom 50% -11.5% -20.0% -28.5%
B. Pct. Ch. in Wealth by Wealth Group
Top 1% 25.6% 17.0% -0.1%
Top 5% 13.3% 6.0% -12.0%
Top 10% 9.2% 2.0% -15.0%
Top 50% 1.0% -7.6% -18.3%
Bottom 50% -45.3% -71.4% -45.0%
C. Pct. Ch. in Wealth by Age (at Birth)
Age 21-34 -42.0% -66.2% -59%
Age 35-49 -19.2% -36.0% -36.3%
Age 50-64 -7.2% -13.7% -23.7%
Age 65+ 10.1% 1.6% -10.5%

Note: This table reports the effect of the simple fiscal reforms on the distribution of capital. All percentages are
computed relative to the benchmark economy. Consumption tax rate kept at its status-quo value of 7.5%. See Table 4
for further details.

productivity workers who also happen to have large entrepreneurial abilities can further expand
their productive businesses. This large fiscal space is lost when τc is kept and its status-quo and
wealth tax is used instead, leading to much lower welfare gains.

Finally, the efficiency of optimal consumption taxation allows the policymaker to provide
stronger redistribution – i.e., the optimal progressivity under consumption taxation is around 23%
higher than in the alternative scenario analyzed here ( PWOptimal Policy

PWOptimal Policy(τc = 0.075)
= 1.23). Interestingly,

the difference between progressivity is implemented via lower wedges at the bottom of the distri-
bution (17.4% in the benchmark and 30% here), rather than with higher taxes at the top (in both
cases around 70%). The resulting optimal redistributive policy leads to higher welfare gains for
agents at the bottom of the distribution and lower welfare losses for those with very top labor and
entrepreneurial abilities.
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Figure 2 – Welfare Gains from Simple Reforms with Wealth Tax
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Note: This figure reports the welfare gains from the simple reforms compare when a consumption tax is used to raise
lost revenue (left panels) and when a wealth tax is used instead (right panels).
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Table 9 – Welfare Decomposition of Simple Reforms, Consumption Tax at the Status-Quo

Eliminate +Adjust
Cap. Avg. Lab. +Optimal

Variable Inc. Tax Inc. Tax Policy
Cons., CEVc 5.3% 7.1% 4.2%

Cons. Level, CEVcL 8.8% 7.9% -5.2%
Cons. Dist., CEVcD -3.2% -0.7% 9.9%

Leisure, CEVh 0.9% 0.0% 5.4%
Leisure Level, CEVhL 0.7% -0.1% 5.4%
Leisure Dist., CEVhD 0.2% 0.1% 0.0%

Total Level, (1 + CEVcL)(1 + CEVhL) 9.6% 7.7% -0.1%
Total Distribution, (1 + CEVcD)(1 + CEVhD) -3.0% -0.6% 9.9%
Total, CEV 6.3% 7.1% 9.8%

Note: This table report decomposes the welfare gains of the simple reforms, using the approach of Conesa et al.
(2009). Note that the decomposition is multiplicative – e.g., 1 + CEV = (1 + CEVC)(1 + CEVL). Further details
on partial reforms can be found in Table 4.

4.4 Transitional Dynamics

In this section, we focus once again exclusively on the benchmark case (i.e., where consump-
tion can be freely taxed), and consider the effects of our fiscal reforms by studying short-run
transitional dynamics. This is important as the effects of a policy on newborns in a stationary equi-
librium (i.e., in the long-run) might be radically different from the effects on individuals alive when
the policy is initially implemented. This is particularly true in the context of our analysis about
shifting the tax burden towards consumption. For example, since consumption takes place later
in life than labor income, a switch to consumption taxation would transfer the tax burden towards
the elderly. Thus, older agents (e.g., retirees) alive at the time of the reform pay relatively more
taxes, while younger households and subsequent newborns pay less by having their tax payments
deferred to older ages. This provides a substantial increase in the welfare of young and future indi-
viduals, and potentially a utility loss for some generations alive at the time of the switch. This type
of consideration about the intergenerational redistribution of fiscal policy gives rise to a number of
implementation concerns.

While solving for the optimal path of taxes with transition is beyond the scope of this pa-
per, here we study an equilibrium that arises during the transition to the new long-run equilibrium.
Specifically, we implement this exercise by fixing consumption tax to its steady-state values. More-
over, we allow the government to run public debt along the transition, and adjust the level of the
income tax (via λl) only during the transition, so that the government budget constraint is balanced
in the new stationary equilibrium. It is important to note that the long-run steady state is isomor-
phic to that presented in Table 4. Thus, while we allow for debt along the transition path, its value
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Table 10 – Short-Run Welfare Effects of Fiscal Reforms

Eliminate +Adjust
Cap. Avg. Lab. +Optimal +Optimal

Inc. Tax Inc. Tax Policy Policy
Variable (Reform 1) (Reform 2) (Reform 3) (Pareto)
Individuals on Impact
Newborn 3.4 7.9 11.0 6.9
Age 22-30 3.6 7.7 8.4 6.0
Age 31-40 3.6 6.3 4.2 3.6
Age 41-50 3.4 3.6 -0.6 1.2
Age 51-64 3.0 -1.4 -8.5 0.6
Age 65+ 0.8 -8.6 -17.5 0.4
Average 2.7 0.9 -3.6 2.3
Pct. Support 92.3 62.0 40.1 100
Future Newborns
+10 years 5.5 10.5 12.4 6.7
+20 years 6.2 11.6 13.1 6.8
+30 years 6.4 11.8 13.4 6.9
Long Run 6.9 12.2 18.0 18.0

Note: This table reports the welfare gains on impact and along the transition from implementing the simple reforms.

continues to be zero in the long run. Results from this exercise are presented in Table 10.18

We begin with the first partial reform in which we substitute capital income tax with consump-
tion tax. Newborns and young workers (i.e., less than 40 years of age) gain the most from this
reform as it allows them to accumulate more capital earlier in life and, in relative terms, postpones
the extraction of their tax burden. These gains decrease for middle-aged agents. While they enjoy
lower taxes on capital both as workers and also as entrepreneurs, they did not accumulate enough
capital to optimally face the higher price of consumption during their retirement years, which they
will experience in their near future. Not surprisingly, the smallest benefits of the first reform are
experienced by the elderly. While they enjoy higher net income from their savings, these are de-
creasing during the final years of their lives. Most importantly, in relative terms, consumption
taxes are particularly harmful for the elderly alive at the time of the reform. While in aggregate,
agents aged 65+ have a welfare gains of 0.7% in CEV, some agents in the final years of their lives
experience a small welfare loss. On impact, the aggregate welfare gains of this partial reform is
around 2.7% of CEV, with 92.3% of the agents benefiting on impact.

With the second partial reform, the intergenerational effects are more apparent. This is because,
relative to eliminating only capital income taxation, the wage tax base is larger and entirely con-

18We also experimented with the alternative case in which the planner balances its budget over the transition path
by adjusting consumption taxes rather than wage taxes. Results are, for all practical purposes, unchanged.
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18We also experimented with the alternative case in which the planner balances its budget over the transition path
by adjusting consumption taxes rather than wage taxes. Results are, for all practical purposes, unchanged.
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centrated away from retirees, who instead pay exclusively taxes on consumption. For this reason,
it is not surprising that younger agents gain a lot from this reform, as it postpones tax extraction
and allows them to increase savings and smooth consumption more efficiently. At the same time,
individuals older than 54 years of age suffer from this reform, both relative to the status-quo and
to the first partial reform. This is because their remaining life-time tax liabilities increase substan-
tially. As such, by raising consumption taxation from 12.2% to almost 26%, the planner imposes
a large shift in the tax burden from the young to the elderly. On the balance, the overall welfare
gains for the generations alive at the time of the reform is positive and amount to around 1% in
CEV terms. A large majority of agents (62.0%) would favor this reform.

The transition analysis of the second partial reform in which all revenues are raised by tax-
ing consumption, leads to different conclusions to Nishiyama and Smetters (2005). In particular,
they find that shifting all revenues from income to consumption is detrimental not only for the
welfare of the current generation, but it also creates an efficiency loss across generations. There
are a number of differences between the settings we study. First of all, in their paper return to
savings is homogeneous across individuals, while in our economy returns are heterogeneous and
stochastic. As explained in details throughout the paper, this feature creates a novel channel that
increases the advantages of consumption taxation. Second of all, while in our setting we collect all
revenues via consumption taxation, we maintain social insurance for idiosyncratic risk by fixing
the progressivity of wage tax at the status-quo, while in Nishiyama and Smetters (2005), social in-
surance is eliminated as the wage tax is zero for all individuals. In this sense, a common message
of both studies is that consumption tax needs to be implemented without compromising on social
insurance, which is exactly what partial reform 2 does.19

Then, we analyze the transitional dynamics of implementing the optimal policy. Relative to
the second partial reform, the planner increases the progressivity of the wage tax schedule to its
optimal level (i.e., τl = 0.35). The intergenerational consequences are even more dramatic for
this case. While the increase in progressivity increases the ex-ante welfare gains of newborns
(+11% in CEV), who benefit from higher social insurance and a delayed extraction in their tax
burden, anyone older than 41 years of age on impact (i.e., middle-aged individuals) experience
a loss. This loss becomes very large for retirees (-17.5% in CEV). This is due to the combined
effect of a higher consumption tax rate that this policy implies (from 25.8% to 30.4%) and higher
progressivity, which is harmful for those middle-aged workers who are at the peak of their earning
potentials. In aggregate, those alive at the time of the reform experience a welfare loss of around
3.5% in CEV. Given these findings, a natural question is whether our proposed policy remains
beneficial once transitional dynamics are taken into account.

19See also Leung and Poschke (2022), who analyze the effects of increasing consumption taxation in isolation,
within a model with bequests and efficient distribution of capital.
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potentials. In aggregate, those alive at the time of the reform experience a welfare loss of around
3.5% in CEV. Given these findings, a natural question is whether our proposed policy remains
beneficial once transitional dynamics are taken into account.

19See also Leung and Poschke (2022), who analyze the effects of increasing consumption taxation in isolation,
within a model with bequests and efficient distribution of capital.
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Evaluating precisely the intergenerational effects of our proposed reform is not obvious, as
there is no uncontroversial welfare criterion that aggregates utility of different generations. There-
fore, we use the idea of the Lump-Sum Redistribution Authority (LSRA) described in Auerbach
et al. (1983) and subsequent contributions. This allows us to consider transitional dynamics and,
at the same time, deviate as little as possible from our benchmark exercise. In a nutshell, this au-
thority uses lump-sum taxes and transfers to keep cohorts born before our tax reform is announced
at least at their status-quo level of welfare. Then it asks whether the welfare of all cohorts born
after the announcement date are better (or worse) off than in the status-quo, once the cost of com-
pensating those agents who initially lost from the policy are fully repaid via higher distortionary
taxes. To this end, the solution of our benchmark model is modified to solve for the economy’s
general equilibrium transition path consistent with the behavior of the standard government budget
constraint as well as the fiscal consequences deriving from the activity of the LSRA. The working
of this is the following.20

Assume that our optimal policy is announced at the beginning of period 1. The LSRA makes
a lump-sum transfer (tax if negative) to each living household to bring its expected remaining
lifetime utility back to (at least) its pre-reform level in the status-quo economy. However, we do
not allow the LSRA to put agents in debt. This set of tax/transfers imposes a fiscal need to the
government, who finances it via issuing public debt, thus crowding out part of the private capital
accumulation that occurs in the benchmark economy without LSRA. Moreover, given that public
debt is zero in the long-run, future newborns will have to pay higher distortionary wage taxes
(with a consumption tax, results are virtually identical) in order to repay the outstanding debt
and its relative interest along the transition. Obviously, this policy implies higher taxes for future
newborns. If, given the increase in the tax burden and all other general equilibrium spillovers
on prices and individuals’ behaviors, the welfare of newborns along the transition remains higher
(lower) under the new policy relative to the status-quo, we conclude that our policy is beneficial
(detrimental) from an interim point of view. In practical terms, we are checking whether our
proposed policy produces enough resources to increase welfare to all future newborns, once the
potential losers are fully compensated and the cost of this compensation is entirely taken into
account. Therefore, we are analyzing whether is feasible for our proposed policy to improve
welfare in a Pareto sense.21

Results from the last column of Table 10 shows that after compensating the losers, our policy

20Online Appendix presents an alternative exercise in which we impose that any optimal long-run policy has to
be voted in by a at least 50% of the current cohorts. This policy retains around 90% of the long-run gains of the
benchmark exercise.

21Note that this formulation is slightly different to the original Auerbach et al. (1983). In their paper, the LSRA cares
only about efficiency, in a compensating variation fashion. In our case, in order to be consistent with our benchmark
optimal policy exercise in Section 4.1, we also have a strong redistribution motive due to the maximization of ex-ante
welfare of newborns and we measure equivalent variation.
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reform increases welfare for all newborns.22 Clearly, the welfare gains of newborns is reduced
relative to the same reform but without LSRA, as now their tax burden includes also the transfer to
compensate those cohorts born before the policy announcements. The welfare gains of newborns
20 and 50 years after the reform is 6.8% and 10%, respectively. These findings imply that our tax
proposal, where all revenues are raised via consumption taxation and social insurance is provided
by a progressive wage tax, produces enough resources to increase welfare also along the transition
path.

5 Conclusion

This paper revisits the age-old policy quest of efficient redistribution in unequal societies. Our
main point is that adopting simple linear consumption taxes enables the government to achieve a
better equality-efficiency trade-off. We show this result within an estimated life-cycle model that
replicates the high concentration of income and wealth in the United States. We show that the
optimal policy calls for a consumption tax of around 30% and a labor income tax that raises no
revenue on average. Nevertheless, the optimal policy calls for a substantial increase in labor income
tax progressivity, so that the poor would receive higher subsidies and the rich would face higher
marginal tax rates. Meanwhile, as long as the government is able to tax consumption optimally, it
is not optimal for the government to tax wealth or capital income.

The welfare gains from this reform are large (18%) and while more than two-thirds of these
gains are due to redistribution, a big chunk of these gains are reflected in improvements in pro-
ductivity. By using consumption taxes to raise revenue efficiently, the government is better able
to use the labor income tax solely for redistribution. Moreover, we show how this optimal policy
could be implemented in a sequence of simple reforms. The first two reforms would achieve large
gains (12%), virtually all individuals would benefit from it and improving without any distribu-
tional consequences (i.e., the benefits are roughly equally distributed). It is only in the last reform
where the progressivity of the labor income tax is increased where high ability households are
made worse off, but increase the ex ante welfare gains to 18%. One interesting interpretation of
the benefit of taxing consumption, is that even before entering into the debate on the appropriate
level of redistribution in the economy, our paper demonstrates the substantial gains that can be
made with consumption taxes favoring in the long-run all individuals.

Finally we show that benefits from taxing consumption are robust to transitional concerns.
In particular we show that from an intergenerational point of view, our reform generates enough
resources so that all newborns along the transition gain even after compensating all those cohorts

22Note that most age groups experience now a welfare gains. This is because we do not allow the LSRA to put
agents in debt, which would be required if wanted to have a zero net impact on current cohorts.
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born before the reform who potentially lose from it.
There are several avenues for future research. First, one could extend the model to include

human capital in both labor and entrepreneurial activity (e.g., see Badel et al., 2020). While this is
expected to increase the distortionary effects of progressive wage taxation, it could further increase
the role of consumption taxation as a mean to increase allocative efficiency. Second, one can extend
the model to include tax avoidance (see Di Nola et al., 2021). Given consumption is more difficult
to hide than assets, this might create a further argument in favor of taxing consumption.
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Online Appendix
“Taxing Consumption in Unequal Economies”

A Definition of Equilibrium

We focus on a stationary equilibrium, in which capital, labor, transfers, and government con-
sumption are all constant in per-capita terms. Let ψi,j(a, zh, zr) denote the distribution of agents
with type i and age j, over assets a and idiosyncratic shocks (zh, zr).

Definition 1. The stationary recursive equilibrium consists of

(i) the value function, Vi,j(a, zh, zr);

(ii) the policy functions, ci,j(a, zh, zr), a′i,j(a, zh, zr), hi,j(a, zh, zr);

(iii) the entrepreneurial profit function π(a, x) and associated capital demand k(a, x);

(iv) the prices (w, p, r);

(v) the per-capita stocks of capital K, intermediate good Q, labor L, government spending G;

(vi) the the social security benefit level χ;

(vii) the per-capita benefit levels bi, lump-sum transfers Tb,i and labor Li for types i = 1, . . . , I;

and

(viii) distributions (µ1, . . . , µJ), (ψi,1, . . . , ψi,J) for i = 1, . . . , I

such that the following conditions hold.

1. The value function Vi,j(a, zh, zr) solves the Bellman equation in (13) and ci,j(a, zh, zr),

a′i,j(a, zh, zr), hi,j(a, zh, zr) are the associated policy functions.

2. Household profits π(a, x) solve (6) and capital demand k(a, x) is given by (7).

3. The final goods producer maximizes its profits, requiring that FQ(Q,L) = p and FL(Q,L) =

w.
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4. Markets clear:

I∑
i=1

πi

J∑
j=1

µj

∫ [
ci,j(a, zh, zr) + a′i,j(a, zh, zr)

]
dψi,j +G = F (Q,L) + (1− δ)K

I∑
i=1

πi

J∑
j=1

µj

∫
zrk(a, zr)dψi,j = Q

I∑
i=1

πi

J∑
j=1

µj

∫
adψi,j = K

I∑
i=1

πi

J∑
j=1

µj

∫
[k(a, xj(zr))− a] dψi,j = 0

J∑
j=1

µj

∫
ei,j(zh)hi,j(a, zh, zr)dψi,j = Li

I∑
i=1

πiLi = L.

5. The distribution of agents across age groups, µ1, . . . , µJ , satisfies

µj+1 =
sj+1µj

1 + n
for j = 1, . . . , J − 1

where µ1 is normalized so that
∑J

t=1 µj = 1.

6. The distributions of agents within each age group j and type i, ψi,1, . . . , ψi,J , for i = 1, . . . , I ,

are consistent with individual behavior. That is, the law of motion for ψi,j is

ψi,j+1(a
′, z′h, z

′
r) =

∫
f(z′h|zh)f(z′r|zr)1

{
a′i,j(a, zh, zr) = a′

}
dψi,j(a, zh, zr)

where f(z′h|zh) and f(z′r|zr) are the conditional probabilities for the household transitioning

to z′h and z′r given that its current shocks are zh and zr, respectively.

Furthermore, in the initial distribution ψi,1(a, zh, zr) for each type i ∈ {1, . . . , I}, all age-1

agents are born with no assets (i.e., a = 0), the initial labor productivity shock, log zh, is

zero and the initial log zr is drawn from N (0, σ2
εr/(1− ρ2r)).

7. The government budget constraint is satisfied

G = Ty ≡
I∑

i=1

πi

J∑
j=1

µj

[
Tl(yl,i,j(a, zh, zr)) + τcci,j(a, zh, zr) + τa + τkr

a
j (zr)a

]
dψi,j
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48where taxable labor income is

yl,i,j(a, zh, zr) = wei,j(zh)hi,j(a, zh, zr)−
1

2
τss min (wei,j(zh)hi,j(a, zh, zr), ȳ) .

8. Social security benefits equal social security taxes:

τss

I∑
i=1

πi

J∑
j=1

∫
min(wei,j(zh)hi,j(a, zh, zr), ȳ)dψi,j =

I∑
i=1

πibi

(
J∑

j=R

µj

)
.

9. The social security benefit levels are b̄i = χΦ (min(wLi, ȳ)).

10. Lump-sum transfers Tb are consistent with individual behavior,

Tb,i =
1

1 + n

J∑
j=1

µj(1− sj+1)

∫
a′i,j(a, zh, zr)(1 + r)dψi,j.

B Numerical Solution Technique

The numerical solution technique is standard. First, we describe the discrete approximations
we make for the idiosyncratic shocks and the fixed levels of innate ability. Second, we describe
how we solve for the stationary equilibrium.

Discrete Approximations First, we discretize the AR(1) process for the entrepreneurial shock
zr using the Rouwenhorst method (see Kopecky and Suen, 2010). While the labor ability shock
follows a random walk, we can still discretize zh as households work for a finite number of pe-
riods. That is, we construct the grid for ln zh as a linearly spaced vector between −3σεh

√
R− 1

and +3σεh

√
R− 1. Then, we construct a probability transition matrix following the approach of

Tauchen (1986).
Second, we discretize the fixed levels of labor ability. That is, given the standard deviation of

innate ability σe, we set {ēi}Ii=1 as I individual points, linearly spaced between −3σe and +3σe.
Second, assuming innate labor ability is normally distributed with mean zero and variance σ2

e , we
construct the individual type probabilities {πi}Ii=1 using the approximation method of Tauchen
(1986).

Approximating the Entrepreneurial Decision In order to enable convergence when solving for
the stationary equilibrium, we approximate the household’s entrepreneurial decision by introduc-
ing two additional i.i.d. shocks, (εe, εb). These two shocks are independent of each other and
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are are assumed to be drawn from a generalized extreme value (type-I) distribution. That is, we
assume the following cumulative distribution functions:

F (εe) = exp

[
− exp

(
−εe − µε

σε

)]

F (εb) = exp

[
− exp

(
−εb − µε

σε

)]

The parameter µε is a location parameter and σε is a scale parameter which controls the variance
of the shocks. We set σε to a small value (0.001) and set µε = −σεγε where γε ≈ 0.577 is Euler’s
constant. This ensures that the mean value of the shocks is zero. These shocks, while small, will
randomize the decision over whether to be an entrepreneur, mainly for those households who are
close to being indifferent between being an entrepreneur or not.

We introduce these shocks into the model as follows. Consider a household, with entrepreneurial
productivity x, choosing whether to be an entrepreneur or not. We assume the return on assets when
an entrepreneur (re) and the return when not an entrepreneur (rb) are given by:

re = r̄e(x) + εe where r̄e(x) ≡ r + λ (px− r − δ)

rb = r + εb.

With extreme value shocks, the entrepreneurial decision is now random. If the household becomes
an entrepreneur, it invests k = λa in its backyard technology. The probability that a household
will choose to be an entrepreneur depends on its entrepreneurial productivity and is given by:

pe(x) =
exp (r̄e(x)/σε)

exp (r̄e(x)/σε) + exp (r/σε)
. (B.1)

Therefore, the return on assets for an age-j household with entrepreneurial shock zr is then

raj (zr) = µε + σεγε + σε ln [exp (r̄e(xj(zr))/σε) + exp (r/σε)] (B.2)

where γε ≈ 0.577 is Euler’s constant and µε + σεγε = 0 by construction.23

Solving for the Stationary Equilibrium We solve for the stationary equilibrium using an itera-
tive Gauss-Jacobi algorithm. That is, given a guess for the variables y = (x̄, χ,Q, {Tb,i}Ii=1, {Li}Ii=1),
we solve for the household’s value functions and policy rules, simulate the economy and construct
a new guess y′. We repeat the process until y converges. More specifically, the algorithm proceeds
as follows.

23To derive Equations (B.1) and (B.2), we use Theorem 1 in McFadden (1978).

50



BANCO DE ESPAÑA 50 DOCUMENTO DE TRABAJO N.º 2331

are are assumed to be drawn from a generalized extreme value (type-I) distribution. That is, we
assume the following cumulative distribution functions:

F (εe) = exp

[
− exp

(
−εe − µε

σε

)]

F (εb) = exp

[
− exp

(
−εb − µε

σε

)]

The parameter µε is a location parameter and σε is a scale parameter which controls the variance
of the shocks. We set σε to a small value (0.001) and set µε = −σεγε where γε ≈ 0.577 is Euler’s
constant. This ensures that the mean value of the shocks is zero. These shocks, while small, will
randomize the decision over whether to be an entrepreneur, mainly for those households who are
close to being indifferent between being an entrepreneur or not.

We introduce these shocks into the model as follows. Consider a household, with entrepreneurial
productivity x, choosing whether to be an entrepreneur or not. We assume the return on assets when
an entrepreneur (re) and the return when not an entrepreneur (rb) are given by:

re = r̄e(x) + εe where r̄e(x) ≡ r + λ (px− r − δ)

rb = r + εb.

With extreme value shocks, the entrepreneurial decision is now random. If the household becomes
an entrepreneur, it invests k = λa in its backyard technology. The probability that a household
will choose to be an entrepreneur depends on its entrepreneurial productivity and is given by:

pe(x) =
exp (r̄e(x)/σε)

exp (r̄e(x)/σε) + exp (r/σε)
. (B.1)

Therefore, the return on assets for an age-j household with entrepreneurial shock zr is then

raj (zr) = µε + σεγε + σε ln [exp (r̄e(xj(zr))/σε) + exp (r/σε)] (B.2)

where γε ≈ 0.577 is Euler’s constant and µε + σεγε = 0 by construction.23

Solving for the Stationary Equilibrium We solve for the stationary equilibrium using an itera-
tive Gauss-Jacobi algorithm. That is, given a guess for the variables y = (x̄, χ,Q, {Tb,i}Ii=1, {Li}Ii=1),
we solve for the household’s value functions and policy rules, simulate the economy and construct
a new guess y′. We repeat the process until y converges. More specifically, the algorithm proceeds
as follows.

23To derive Equations (B.1) and (B.2), we use Theorem 1 in McFadden (1978).

50

are are assumed to be drawn from a generalized extreme value (type-I) distribution. That is, we
assume the following cumulative distribution functions:

F (εe) = exp

[
− exp

(
−εe − µε

σε

)]

F (εb) = exp

[
− exp

(
−εb − µε

σε

)]

The parameter µε is a location parameter and σε is a scale parameter which controls the variance
of the shocks. We set σε to a small value (0.001) and set µε = −σεγε where γε ≈ 0.577 is Euler’s
constant. This ensures that the mean value of the shocks is zero. These shocks, while small, will
randomize the decision over whether to be an entrepreneur, mainly for those households who are
close to being indifferent between being an entrepreneur or not.

We introduce these shocks into the model as follows. Consider a household, with entrepreneurial
productivity x, choosing whether to be an entrepreneur or not. We assume the return on assets when
an entrepreneur (re) and the return when not an entrepreneur (rb) are given by:

re = r̄e(x) + εe where r̄e(x) ≡ r + λ (px− r − δ)

rb = r + εb.

With extreme value shocks, the entrepreneurial decision is now random. If the household becomes
an entrepreneur, it invests k = λa in its backyard technology. The probability that a household
will choose to be an entrepreneur depends on its entrepreneurial productivity and is given by:

pe(x) =
exp (r̄e(x)/σε)

exp (r̄e(x)/σε) + exp (r/σε)
. (B.1)

Therefore, the return on assets for an age-j household with entrepreneurial shock zr is then

raj (zr) = µε + σεγε + σε ln [exp (r̄e(xj(zr))/σε) + exp (r/σε)] (B.2)

where γε ≈ 0.577 is Euler’s constant and µε + σεγε = 0 by construction.23

Solving for the Stationary Equilibrium We solve for the stationary equilibrium using an itera-
tive Gauss-Jacobi algorithm. That is, given a guess for the variables y = (x̄, χ,Q, {Tb,i}Ii=1, {Li}Ii=1),
we solve for the household’s value functions and policy rules, simulate the economy and construct
a new guess y′. We repeat the process until y converges. More specifically, the algorithm proceeds
as follows.

23To derive Equations (B.1) and (B.2), we use Theorem 1 in McFadden (1978).

50

1. We start with a guess for the vector y = (x̄, χ,Q, {Tb,i}Ii=1, {Li}Ii=1).

2. Given {Li}Ii=1, we compute aggregate labor L =
∑I

i=1 πiLi.

3. Given Q and L, we determine prices p = FQ(Q,L) and w = FL(Q,L).

4. Given χ, w and Li, we determine the social security benefit bi = χΦ(min(wLi, ȳ)).
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(
ˆ̄x, χ̂, Q̂, {T̂b,i}Ii=1, {L̂i}Ii=1

)
as fol-

lows:

(a) We update the guess for the social security benefit parameter using the social security
budget constraint:

χ̂ =

[
I∑

i=1

πi

J∑
j=1

µj

∫
τss min(wei,j(zh)hi,j(a, zh, zr), ȳ)dψi,j
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(c) We update the guess for aggregate per-capita labor of type i:

L̂i =
J∑

j=1

µj

∫
ei,j(zh)hi,j(a, zh, zr)dψi,j for i = 1, . . . , I

(d) We update the guess for the lump-sum transfer to type i:

T̂b,i =
1

1 + n

[
J∑

j=1

µj(1− sj+1)

∫
a′i,j(a, zh, zr)(1 + r)dψi,j

]

(e) We update the guess for the entrepreneurial cutoff:

ˆ̄x = x̄

[
1 + η

(
K̂e − K̂

K̂

)]

where

K̂e =
I∑

i=1

πi

J∑
j=1

µj

∫
pe(xj(zr))λadψi,j

K̂ =
I∑

i=1

πi

J∑
j=1

µj

∫
adψi,j.

Note that K̂e is the the aggregate capital demanded by entrepreneurs, while K̂ is the
aggregate wealth supplied by households. In equilibrium, we require K̂e = K̂. There-
fore, we internally use a parameter η = 0.29 in the numerical algorithm to update the
guess for x̄. When there is excess demand for capital from entrepreneurs, the algorithm
will tend to increase x̄ and thus increase the borrowing rate. When there is excess
supply, the opposite will occur.

9. If y is sufficiently close to ŷ, the algorithm stops. Otherwise, we update y, and return to step
2. To ensure stability, we use a convex combination:

y′ = ωŷ + (1− ω)y

where ω ∈ (0, 1). Generally, we set ω = 0.25 but we utilized a procedure to decrease ω in
increments of 0.05 if the algorithm was not successfully converging (i.e., the guesses were
bouncing back and forth around the solution).
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C Additional Estimates

C.1 Survival Probabilities

The survival probabilities were obtained from the 2018 Period Life Tables from United States
Mortality Database (see Table C.1). We utilized survival probabilities for both genders across the
entire United States. Since the maximum age is J = 85 in the model (which corresponds to age
105 in real life), we impose that sJ+1 = 0.

Table C.1 – Survival Probabilities

Age (j) sj+1 Age (j) sj+1 Age (j) sj+1

1 0.9991 31 0.9957 61 0.9495
2 0.9991 32 0.9953 62 0.9435
3 0.9990 33 0.9949 63 0.9371
4 0.9990 34 0.9943 64 0.9326
5 0.9989 35 0.9938 65 0.9261
6 0.9989 36 0.9932 66 0.9175
7 0.9988 37 0.9927 67 0.9077
8 0.9988 38 0.9922 68 0.8952
9 0.9987 39 0.9916 69 0.8837

10 0.9987 40 0.9909 70 0.8699
11 0.9987 41 0.9901 71 0.8547
12 0.9986 42 0.9895 72 0.8408
13 0.9985 43 0.9887 73 0.8230
14 0.9985 44 0.9881 74 0.8054
15 0.9984 45 0.9872 75 0.7919
16 0.9983 46 0.9863 76 0.7732
17 0.9983 47 0.9855 77 0.7537
18 0.9982 48 0.9846 78 0.7335
19 0.9981 49 0.9832 79 0.7128
20 0.9980 50 0.9819 80 0.6919
21 0.9979 51 0.9790 81 0.6705
22 0.9979 52 0.9794 82 0.6488
23 0.9977 53 0.9763 83 0.6275
24 0.9976 54 0.9739 84 0.6076
25 0.9973 55 0.9702 85 0
26 0.9971 56 0.9689
27 0.9969 57 0.9656
28 0.9967 58 0.9627
29 0.9964 59 0.9585
30 0.9961 60 0.9538
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T̂b,i =
1

1 + n

[
J∑

j=1

µj(1− sj+1)

∫
a′i,j(a, zh, zr)(1 + r)dψi,j

]

(e) We update the guess for the entrepreneurial cutoff:

ˆ̄x = x̄

[
1 + η

(
K̂e − K̂

K̂

)]

where

K̂e =
I∑

i=1

πi

J∑
j=1

µj

∫
pe(xj(zr))λadψi,j

K̂ =
I∑

i=1

πi

J∑
j=1

µj

∫
adψi,j.

Note that K̂e is the the aggregate capital demanded by entrepreneurs, while K̂ is the
aggregate wealth supplied by households. In equilibrium, we require K̂e = K̂. There-
fore, we internally use a parameter η = 0.29 in the numerical algorithm to update the
guess for x̄. When there is excess demand for capital from entrepreneurs, the algorithm
will tend to increase x̄ and thus increase the borrowing rate. When there is excess
supply, the opposite will occur.

9. If y is sufficiently close to ŷ, the algorithm stops. Otherwise, we update y, and return to step
2. To ensure stability, we use a convex combination:

y′ = ωŷ + (1− ω)y

where ω ∈ (0, 1). Generally, we set ω = 0.25 but we utilized a procedure to decrease ω in
increments of 0.05 if the algorithm was not successfully converging (i.e., the guesses were
bouncing back and forth around the solution).
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C Additional Estimates

C.1 Survival Probabilities

The survival probabilities were obtained from the 2018 Period Life Tables from United States
Mortality Database (see Table C.1). We utilized survival probabilities for both genders across the
entire United States. Since the maximum age is J = 85 in the model (which corresponds to age
105 in real life), we impose that sJ+1 = 0.

Table C.1 – Survival Probabilities

Age (j) sj+1 Age (j) sj+1 Age (j) sj+1

1 0.9991 31 0.9957 61 0.9495
2 0.9991 32 0.9953 62 0.9435
3 0.9990 33 0.9949 63 0.9371
4 0.9990 34 0.9943 64 0.9326
5 0.9989 35 0.9938 65 0.9261
6 0.9989 36 0.9932 66 0.9175
7 0.9988 37 0.9927 67 0.9077
8 0.9988 38 0.9922 68 0.8952
9 0.9987 39 0.9916 69 0.8837

10 0.9987 40 0.9909 70 0.8699
11 0.9987 41 0.9901 71 0.8547
12 0.9986 42 0.9895 72 0.8408
13 0.9985 43 0.9887 73 0.8230
14 0.9985 44 0.9881 74 0.8054
15 0.9984 45 0.9872 75 0.7919
16 0.9983 46 0.9863 76 0.7732
17 0.9983 47 0.9855 77 0.7537
18 0.9982 48 0.9846 78 0.7335
19 0.9981 49 0.9832 79 0.7128
20 0.9980 50 0.9819 80 0.6919
21 0.9979 51 0.9790 81 0.6705
22 0.9979 52 0.9794 82 0.6488
23 0.9977 53 0.9763 83 0.6275
24 0.9976 54 0.9739 84 0.6076
25 0.9973 55 0.9702 85 0
26 0.9971 56 0.9689
27 0.9969 57 0.9656
28 0.9967 58 0.9627
29 0.9964 59 0.9585
30 0.9961 60 0.9538
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C.2 Labor Tax Function Estimation

We employ a hybrid approach to estimate the two parameters of our labor tax function, given
in Equation (10). We directly estimate the progressivity of the labor income tax schedule (τl)
using the 2019 Survey of Consumer Finances (SCF), as we describe below. To estimate the level
parameter, λl, we include it in our SMM estimation. To identify this parameter, we target the
average labor income tax rate from the 2019 SCF.

To estimate the progressivity parameter τl, we regress log post-tax labor income on log pre-tax
labor income. The slope of this regression is 1 − τl. To determine the federal income taxes that
can be interpreted as taxes on labor income, we use NBER’s TAXSIM program. However, when
computing federal tax liabilities, we assume households have no interest income, dividends, capital
gains or other property income. In our estimation, we restrict the sample households whose age
is between 21 and 64, which corresponds to the working ages in our model. Then, we regress log
post-tax labor income on log pre-tax income. With this estimation, we obtain τl = 0.1995.

D Welfare Decomposition

We compute the welfare gain by computing the percentage increase in consumption required
in the initial economy, every period, denoted by CEV , that makes a household indifferent between
the consumption and hours path of the old economy (c0, h0) and the new economy (c∗, h∗).

W (c∗, h∗) = W (c0(1 + CEV ), h0)

Next, we decompose the overall change into effects due to consumption and labor supply (leisure):
1 + CEV = (1 + CEVc) ∗ (1 + CEVh):

W (c∗, h0) = W (c0(1 + CEVc), h0)

W (c∗, h∗) = W (c∗(1 + CEVh), h0)

Viewed another way:
W (c0, h0)

CEVc⇒ W (c∗, h0)
CEVh⇒ W (c∗, h∗)︸ ︷︷ ︸

CEV

Then, we decompose the consumption effect into a level effect CEVcL and a distribution effect
CEVcD. Define ĉ0 = (C∗/C0)c0 as the consumption allocation resulting from scaling the alloca-
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tion c0 by the change in aggregate consumption C∗/C0.

W (ĉ0, h0) = W (c0(1 + CEVcL), h0)

W (c∗, h0) = W (ĉ0(1 + CEVcD), h0)

Similarly, we can decompose the labor supply effect into a level effect CEVhL and a distribu-
tion effect CEVhD. Define ĥ0 = (H∗/H0)h0 as the hours allocation resulting from scaling the
allocation h0 by the change in aggregate hours H∗/H0.

W (c∗, ĥ0) = W (c∗(1 + CEVhL), h0)

W (c∗, h∗) = W (c∗(1 + CEVhD), ĥ0)

Viewed in total:

W (c0, h0)
CEVcL⇒ W (ĉ0, h0)

CEVcD⇒︸ ︷︷ ︸
CEVc

W (c∗, h0)
CEVhL⇒ W (c∗, ĥ0)

CEVhD⇒︸ ︷︷ ︸
CEVh︸ ︷︷ ︸

CEV

W (c∗, h∗)

E Fiscal Reforms in Partial Equilibrium

Here we analyze the same partial reform as in the benchmark exercise, but in partial equilibrium
(or small open economy) – i.e., we keep prices fixed. Results from this exercise are presented in
Figure E.1. Notice that in partial equilibrium, there is a lot of heterogeneity in the welfare gains
across individuals. Especially for the first two simple reforms, general equilibrium effects are
crucial for explaining why the welfare gains are so similar across all individuals. Absent any
general equilibrium effects, it would only be individuals with the highest entrepreneurial ability
who would benefit from the first two simple reforms. For the final reform, general equilibrium
effects reduce the gains to high-entrepreneurial ability households and increase the gains to low-
entrepreneurial ability households.

F Robustness Checks with Alternative Models

Here we conduct extensive robustness and show the optimality of consumption taxation by
changing various critical features of the baseline economy. The take home from these experiments
is that our policy proposal is robust to a large number of changes that have been explored by the
literature. Given that parameters are kept at their baseline values, each model will, by construction,
have different distributional and aggregate properties. These will be briefly discussed on a case-
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tion c0 by the change in aggregate consumption C∗/C0.
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literature. Given that parameters are kept at their baseline values, each model will, by construction,
have different distributional and aggregate properties. These will be briefly discussed on a case-
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by-case basis.24 Results from this exercise are reported in Table F.1.

The Case with No Return Heterogeneity. We start our exercise by analyzing a crucial feature
in our environment, namely stochastic return to savings via fluctuations in entrepreneurial ability
and financial constraints. As previously discussed in this paper and comprehensibly summarized
in Benhabib and Bisin (2018), return heterogeneity is a crucial (and empirically consistent) mech-
anism for replicating the thickness of the right tail of the income and wealth distributions. It also
creates a scope for shifting the burden of taxation from capital income to consumption or in ab-
sence of the latter to wealth. A natural question is therefore what happens to the tax reform put
forward in this paper in a model all equal to the baseline one, but where return to wealth is constant
across individuals.

Specifically, we assume κ1 = κ2 = 0 (i.e., there is no age profile to entrepreneurial produc-
tivity) and σεr = 0 (no idiosyncratic uncertainty in entrepreneurial productivity). As a result, all
individuals have the same level of entrepreneurial productivity, x, but we normalize this level so
that it is equal to Q/K from our benchmark economy (as a result, aggregate TFP will be identical
in the two economies). With these modifications, this economy is equivalent to the conventional
framework in which all households earn the same rate of return (r) on their savings.

Interestingly, optimal policy looks remarkably similar to the benchmark case. The planner still
finds it optimal to raise all revenues with consumption taxation and provide social insurance via
the same progressive wage tax schedule. A few considerations are in order. First, these results
indicate that the optimality of increasing progressivity in the wage tax schedule relative to the
status quo social is mainly driven by the combination of the tax structure and earning risk, which
are kept here as in our benchmark exercise. Second, absent of return heterogeneity, optimal policy
has a detrimental effect on output (-3%) and a stronger negative effect on private consumption
(-10.3%). From a welfare point of view, most of the gains come from redistribution (19%), while
the absence of the efficiency gains from the reallocation of capital shrinks the welfare on the level
effect (-2.9%).25

These results point out that while there are quantitative effects in shutting down the inefficiency
of capital allocation, this is not the main driver behind our results, and taxing consumption remains
very appealing. This is important because, as reported in Boar and Midrigan (2022), different
modeling assumptions behind the importance of capital misallocation might twist the relative merit
of taxing wealth vis-a-vis taxing capital income.

24One potential alternative would have been to re-estimate the model for each scenario. However, for many cases,
we would not be able to match the distributional and aggregate properties of the data.

25We also an alternative (and less extreme) experiment in which we shut down only the age component of the
entrepreneurial abilities and results remain, for all practical purposes as in the benchmark, so we decided to not
including it for sake of brevity.
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Figure E.1 – Welfare Gains of Simple Reforms in Partial Equilibrium
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Note: This figure reports the welfare gains from simple reforms in general equilibrium (left panels) and in partial
equilibrium (right panels).
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by-case basis.24 Results from this exercise are reported in Table F.1.

The Case with No Return Heterogeneity. We start our exercise by analyzing a crucial feature
in our environment, namely stochastic return to savings via fluctuations in entrepreneurial ability
and financial constraints. As previously discussed in this paper and comprehensibly summarized
in Benhabib and Bisin (2018), return heterogeneity is a crucial (and empirically consistent) mech-
anism for replicating the thickness of the right tail of the income and wealth distributions. It also
creates a scope for shifting the burden of taxation from capital income to consumption or in ab-
sence of the latter to wealth. A natural question is therefore what happens to the tax reform put
forward in this paper in a model all equal to the baseline one, but where return to wealth is constant
across individuals.

Specifically, we assume κ1 = κ2 = 0 (i.e., there is no age profile to entrepreneurial produc-
tivity) and σεr = 0 (no idiosyncratic uncertainty in entrepreneurial productivity). As a result, all
individuals have the same level of entrepreneurial productivity, x, but we normalize this level so
that it is equal to Q/K from our benchmark economy (as a result, aggregate TFP will be identical
in the two economies). With these modifications, this economy is equivalent to the conventional
framework in which all households earn the same rate of return (r) on their savings.

Interestingly, optimal policy looks remarkably similar to the benchmark case. The planner still
finds it optimal to raise all revenues with consumption taxation and provide social insurance via
the same progressive wage tax schedule. A few considerations are in order. First, these results
indicate that the optimality of increasing progressivity in the wage tax schedule relative to the
status quo social is mainly driven by the combination of the tax structure and earning risk, which
are kept here as in our benchmark exercise. Second, absent of return heterogeneity, optimal policy
has a detrimental effect on output (-3%) and a stronger negative effect on private consumption
(-10.3%). From a welfare point of view, most of the gains come from redistribution (19%), while
the absence of the efficiency gains from the reallocation of capital shrinks the welfare on the level
effect (-2.9%).25

These results point out that while there are quantitative effects in shutting down the inefficiency
of capital allocation, this is not the main driver behind our results, and taxing consumption remains
very appealing. This is important because, as reported in Boar and Midrigan (2022), different
modeling assumptions behind the importance of capital misallocation might twist the relative merit
of taxing wealth vis-a-vis taxing capital income.

24One potential alternative would have been to re-estimate the model for each scenario. However, for many cases,
we would not be able to match the distributional and aggregate properties of the data.

25We also an alternative (and less extreme) experiment in which we shut down only the age component of the
entrepreneurial abilities and results remain, for all practical purposes as in the benchmark, so we decided to not
including it for sake of brevity.
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The Case of No Transitory Earning Risk. For this exercise, we set σεh = 0, so that agents do
not face any transitory risk in their labor productivity. Nevertheless, labor productivity will still
depend on a deterministic age profile and an innate household-specific fixed effect. In this case,
the need of social insurance is greatly reduced, as the role of missing markets is less detrimental
on welfare. Interestingly, the planner still finds it beneficial to provide redistribution through a
progressive wage tax schedule, although the optimal progressivity is greatly reduced relative to
the benchmark exercise, to 0.28. These results indicate that both permanent and transitory earn-
ing heterogeneity call for redistribution. The qualitative effects of optimal policy are comparable
ceteris paribus to the benchmark case. Given the reduced level of risk in the economy, the gains
from the optimal tax schedule are greatly reduced to 8.6%, and mostly due to level effects. Sur-
prisingly, these results indicate that a large chunk of the welfare benefits of the optimal policy are
due to redistribution over earning risk. In this sense, it is crucial the role of consumption taxation
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The Case with Decreasing Return to Scale. Our micro-foundation of return heterogeneity
through backyard technology relies on constant return to scale. A natural question is to under-
stand what happens under the alternative assumption of decreasing return to scale (DRS). Given
we want to maintain entrepreneurial decision that varies with age and abilities, we need to have a
fixed cost in setting up business. This avoids having everyone being an entrepreneur, like in Gu-
venen et al. (2022b), or a once-for-life entrepreneurial decision, like Cagetti and De Nardi (2006),
and makes the model as close as possible to our benchmark, thus isolating in a transparent manner
the role of return to scale.

Specifically, we assume entrepreneurial households produce the intermediate capital service
using a decreasing-returns-to-scale technology:

q = xj(zr)k
ν − cf

where ν ∈ (0, 1) is the scale parameter and cf is a fixed cost the household incurs if it chooses to
be an entrepreneur. Entrepreneurial profits (if the household chooses to become an entrepreneur)
are now

π(a, x) = max
0≤k≤λa

{p(xkν − cf )− (r + δ)k} .

Because of the fixed cost, π(a, x) will be negative for low-productivity households, and thus these
households will choose not to enter entrepreneurship. Household returns on wealth are now

rj(zr, a) =

{
r + 1

a
max (π(a, xj(zr)), 0) if a > 0

r if a = 0.
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The shape of the optimal policy is qualitatively similar to the benchmark. However, relative

to the benchmark with CRS, the efficiency gains from reallocation of capital are reduced with
decreasing returns, and the overall increase on TFP is lower. This is because with DRS there
is a mechanical dampening effect on aggregate productivity in reallocating capital towards the
most productive entrepreneurs. Furthermore, contrary to the benchmark case with CRS, output
decreases (-3.3%) in the optimal policy. The lower efficiency gains from this model reduce the
overall “level” welfare gains to 0.3%, while the distributional gains from the policy are magnified,
relative to the benchmark case. This is because the distortionary effects of higher progressivity
is lower, as the efficient allocation places less weight on redistributing capital to the top ability
entrepreneurs.

The Case with Intergenerational Links and Joint Distributions of Abilities. We now present
a similar model in which we allow for (i) intergenerational links in abilities; and (ii) joint distribu-
tion between labor and entrepreneurial abilities. We present these two ingredients jointly, but we
experimented with each feature in isolation, and results do not change.

For this experiment, we assume explicit links between generations, where the wealth of dying
households is transmitted to its heirs as a bequest. For this purpose, we add a fixed effect to
entrepreneurial productivity, x̄i, so that the latter is now given by:

log xi,j(zr) = x̄i + κ1

(
j − 1

J

J∑
j′=1

j′

)
+ κ2

(
j2 − 1

J

J∑
j′=1

(j′)2

)
+ log zr.

As a result, there is now fixed heterogeneity at birth across both labor productivity (ēi) and en-
trepreneurial productivity (x̄i), where i indexes the agent’s type i.

We assume the fixed-effect components of both labor productivity and entrepreneurial produc-
tivity are linked between parents and children via an autoregressive process:

[
ēchild

x̄child

]
=

[
ρē 0

0 ρx̄

][
ēparent

x̄parent

]
+ ε, ε ∼ N (0,Σ) with Σ =

[
σ2
ē ρē,x̄σēσx̄

ρē,x̄σēσx̄ σ2
x̄

]

The unconditional standard deviation of ē is then equal to σē/
√

1− ρ2ē, which we set to σe from
our benchmark economy. We pick ρē = 0.25 and ρx̄ = 0.25, which control the persistence of
labor and entrepreneurial productivity, respectively, across generations. We set ρē,x̄ = 0.5, which
controls the correlation between entrepreneurial and labor ability. We fixed the intergenerational
link in labor ability from the recent evidence provided by Gallipoli et al. (2020). We are not aware
of any reliable estimates of the intergenerational link in entrepreneurial abilities, so we fixed it to
the same level of labor abilities. Similarly, we are not aware of any estimate on the joint distribution
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of abilities, so we agnostically choose 0.5. And finally, as in our benchmark economy, we adapted
the approach of Tauchen (1986) to discretize this process to generate i ∈ {1, . . . , I} types which
now index both labor and entrepreneurial ability.

Interestingly, optimal policy looks remarkably similar to the benchmark case. This said, there
are some small quantitative differences. First of all, optimal progressivity in wage tax schedule
increases marginally, as intergenerational links increase the optimal level of redistribution, e.g.,
consumption gini decreases more than in the benchmark case (-12.2% vs. 10.7%). As such, the
negative level effect on the consumption component of welfare, CEVcL (not reported in the table),
is stronger than in the benchmark (-4.5% vs. -2.9%). This results into a lower overall level effect
on the overall welfare (2.7% vs. 4%), while the gains from redistribution are larger (14.4% vs
13%).

The Case with Fixed Average Wage Taxes. One natural question one may raise is whether
our results on optimal progressivity depend on a very low average labor income tax. To address
this concern, here conduct an alternative experiment, whereas we skip the second partial reform
4.1. Instead, we optimally tilt the progressivity of wage taxation leaving the average wage tax at
the status-quo of 13.4%. As in all other cases, any fiscal requirement coming from the change
in progressivity is compensated by increasing consumption taxation. It is important to stress we
conduct this step after having eliminated capital income taxation.

Somewhat remarkably, the optimal progressivity of the labor income tax schedule turns out
like in the benchmark exercise, at 0.35. This means that allowing consumption taxation to adjust
creates the incentive for the planner to increase social insurance in the labor market. This is a clear
manifestation of consumption taxes as efficient means of fiscal revenue generator. Not surprisingly,
the welfare gains from this policy are smaller than in the benchmark. This is because the planner
is losing from level and distributional gains by keeping average wage tax at the suboptimal high
level.

G Transition Path, Optimal Policy and Popular Consensus

An alternative approach to the transition path is imposing that any policy for the long run
has to favor the Median Voter among the cohorts born before the policy announcement. Given
that the second partial reform favors more than 60% of the cohort alive (voters) and the optimal
policy without LSRA only around 40%, there could exist an intermediate policy reform, with a
higher level of wage tax progressivity but lower than its optimal value, such that more than half
of individuals benefit from it. The aim of this exercise is to quantify the long-run optimal policy
that would be voted in by the living cohorts. We find that the tax progressivity is around 0.28 that
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Table F.1 – Optimal Constrained Policy: Robustness

No Inter. Fix
No Wage Links Mean

Ret. Trans. + Corr. Wage
Bench. Het. Risk DRS Types Tax

Policy Rates:
Consumption Tax 30.4% 34.8% 19.3% 27.3% 32.6% 18%
Avg. Labor Income Tax 0.0% 0.0% 0.0% 0.0% 0.0% 13.4
Labor Tax Progressivity (τl) 0.35 0.36 0.28 0.37 0.36 0.35
Capital Income Tax 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Wealth Tax 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Aggregate Quantities:
Wealth 16.6 18.2 22.4 11.5 16.0 1.9
Quality-Adj. Wealth 27.0 18.2 27.2 19.4 26.5 17.2
Hours -12.1 -12.6 -12.4 -14.1 -11.9 -14.0
Output 0.4 -3.0 3.7 -3.3 0.5 -3.6
Consumption -2.9 -10.3 1.2 -7.5 -4.5 -5.9
Investment 18.9 17.4 24.4 12.8 16.5 6.4
Productivity:
TFP 3.1 0 1.4 2.5 3.2 5.2
Entrepreneurial Rate (∆ p.p.) -2.9 n/a -1 -1.2 -1.1 -5.0
Prices:
Price of Capital -20.9 -17.9 -18.5 -19.0 -20.6 -17.8
Wages 14.1 11.8 12.2 12.6 13.9 11.6
Borrowing Rate (∆ p.p.) -1.0 -1.8 -1.3 -0.6 -0.6
Inequality:
Wealth Gini -2.2 -12.2 -1.7 -3.7 -1.1 -0.8
Earnings Gini 0.1 -0.2 0.1 0.0 0.1 0.3
Consumption Gini -10.7 -21.5 -2.1 -12.9 -12.2 -7.6
Welfare:
CE Welfare Gain 18.0 15.6 8.6 15.4 17.4 12.7

Level 4.0 -2.9 6.2 0.3 2.7 2.0
Redistribution 13.5 19.0 2.2 15 14.4 10.4

Pct. of Newborns Better Off 89 89 89 88 89 88
Note: In this table, we report the optimal policies (for the ex ante welfare of a newborn), where aggregate tax revenue
is constrained to be non-negative for each tax instrument. See Table 3.

would command a simple majority of agents is around 0.28. Relative to the benchmark policy this
implies a reduction of progressivity of around 20%. Interestingly, relative to the optimal policy, it
implies similar level of taxation for the bottom half of the distribution (-21% vs -24%) but lower tax
rates for the top 1% (46% vs 55%). Given the distortionary effects of progressive wage taxation,
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Table G.1 – Short-Run Welfare Effects of Fiscal Reforms: Pareto vs. Median Voter

Optimal Optimal Optimal
Policy Policy Policy

Variable (Reform 3) (Pareto) (Median Voter)
Individuals on Impact
Newborn 11.0 6.9 10.5
Age 22-30 8.4 6.0 9.0
Age 31-40 4.2 3.6 6.0
Age 41-50 -0.6 1.2 2.1
Age 51-64 -8.5 0.6 -4.7
Age 65+ -17.5 0.4 -13.1
Average -3.6 2.3 -0.8
Pct. Support 40.1 100 50.9
Future Newborns
+10 years 12.4 6.7 12.5
+20 years 13.1 6.8 13.3
+30 years 13.4 6.9 13.6
Long Run 18.0 18.0 16.1

in equilibrium this policy implies a lower consumption tax rate (28.2% vs. 30.4%).
Relative to the optimal policy in the benchmark experiment, lower progressivity is beneficial

for middle-aged workers and detrimental for newborns, who now enjoy lower than optimal social
insurance. At the same time, lower consumption tax rates decreases less the losses of the elderly.
In aggregate, welfare on impact is still negative, but most people are better off, so the policy would
have popular consensus. Interestingly, this policy would retain around 90% of the long-run gains
of the benchmark policy (i.e., 16.1% vs 18.0% in CEV), with around 60% of these gains coming
from redistribution.
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