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How should the U.S. confront the growing revenue needs driven by higher spending 
requirements? We investigate the mix of potential tax increases that generate a given 
revenue need at the minimum welfare cost and evaluate its macroeconomic impact. We 
do so in the context of a life-cycle growth model that captures key aspects of the earnings 
and wealth distributions and the non-linear shape of taxes and transfers in place. Our 
findings show that a proportional consumption tax combined with a lump-sum transfer 
to all households and a reduction in income tax progressivity consistently emerges as the 
best alternative to minimize welfare costs associated with a given increase in revenue. 
A 30% long-run increase in Federal tax revenue requires a consumption tax rate of 27.8%, 
a transfer of about 12% of mean household income to all households, and a reduction of 
top marginal income tax rates of more than 5 percentage points—output declines by 7.9% 
in the long run. While transfers are substantial, smaller transfers can accomplish most of 
the reduction in welfare costs. We find no role for wealth taxes in increasing revenues or 
minimizing welfare costs.

© 2023 Elsevier Inc. All rights reserved.

1. Introduction

A fiscal winter is coming. According to the Congressional Budget Office, the United States needs to raise 3.8 to 4.8% of 
the GDP of additional revenue annually in the coming years.1 Such an enormous need for resources partly results from the 
substantial expenditure increases associated with the COVID-19 pandemic, comparable to the rise in government spending 
during the two World Wars of the 20th century, as Hall and Sargent (2022) note. These pandemic-related expenditures came 
at a time with a large debt from past fiscal deficits, unfunded health care and pension liabilities due to an aging population, 
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and a push for additional transfers and infrastructure investments. Moreover, an increase in defense expenditures is likely 
on the horizon. In this paper, we ask: how should the U.S. confront these increasing revenue needs in the medium and 
long term? Assuming that no reductions in spending are available, what should be the mix of tax instruments to generate 
additional revenue at the minimum welfare loss?

Increasing tax revenue at such a scale presents multiple challenges and trade-offs. The magnitude of the tax hikes needed 
will have an aggregate impact under distortionary taxes, lowering labor supply and saving and forcing the government to 
extract revenue from a smaller pie. More importantly, it is unlikely that simply increasing taxes on income or wealth at 
the very top will be enough. Using taxes with a broader base, such as consumption taxes, on the other hand, might require 
transfers to mitigate welfare costs.

Our approach in this paper is to search for a mix of existing and new taxes that minimizes the welfare cost for those 
alive at the start of a hypothetical transition triggered by a tax regime change that aims to increase tax revenue. We abstract 
from budget imbalances induced by demographic changes and focus with high resolution on the trade-offs associated with 
alternative taxes within an equilibrium model with household heterogeneity. In doing so, we provide a quantitative road 
map to evaluate tax hikes that can meet growing revenue needs. Hence, our analysis is equivalent to studying long-run 
increases in government consumption.

Model We develop a parsimonious model economy with a minimally realistic description of the tax and transfer system 
in the United States. The model is a standard life-cycle economy with individual heterogeneity and endogenous labor sup-
ply. Heterogeneity is driven by differences in individual labor productivity at the start of the life cycle and idiosyncratic 
shocks received as individuals age. Individuals are also heterogeneous in their discount factors correlated with permanent 
differences in labor endowments. They have access to a single, risk-free asset.

There are flat-rate taxes on capital and total income and a non-linear income tax schedule with increasing marginal and 
average tax rates. The first two taxes capture the corporate income tax and the state and local income taxes, respectively. 
The non-linear tax schedule captures the salient features of the Federal Income Tax in the U.S. and is represented by a 
parametric tax function, where a single parameter controls the level of tax progressivity. In addition, there is a consumption 
tax that approximates state-level consumption taxes. Working-age households can receive transfers that are declining in 
income, capturing the means-tested structure of transfers in the U.S. Individuals also have access to a social security transfer 
upon retirement that is financed via proportional taxes on labor income.

We parameterize the model economy to be consistent with a host of aggregate and cross-sectional observations under 
the current tax and transfer system. Given our parameterization, the model economy is in line with the observed household 
earnings and wealth distributions, including the shares of earnings and wealth at the top. Furthermore, the model economy 
is broadly consistent with the substantial heterogeneity observed in the distribution of tax liabilities by household income. 
In particular, the benchmark economy reproduces the taxes paid by the top 1% of income earners.

Findings We first provide a road map for the impact of alternative taxes on revenue when they are increased one at a 
time. Then, we search for the optimal mix of tax instruments that deliver alternative levels of revenue increases with the 
minimum welfare loss.

We start by investigating the consequences of changing Federal income taxes permanently to generate a given revenue 
increase in the long run—a 30% increase in Federal tax revenue, or about 2.4% of output in the benchmark economy.2 In the 
benchmark economy, a household with a mean income faces an average Federal income tax rate of 5.1%, while those with 
twice and five times the mean income pay 8.5% and 12.9%, respectively. We first consider changes that raise the level of 
taxes for everyone but leave the progressivity intact. To generate a 30% revenue increase, taxes on households with mean 
income must increase from 5.1% to 8.3%. Since we keep the progressivity intact, the tax increase for a household with twice 
(or five times) the mean income is also about 3% points. Considering transitions between steady states, the increase in taxes 
results in a significant 4.3% welfare loss in consumption terms.

Next, we increase the level of progressivity by adjusting the parameter governing the curvature of the income tax func-
tion. As we make taxes more progressive, output shrinks significantly. Indeed, simply increasing progressivity cannot deliver 
a 30% increase in revenue. After a certain point, higher progressivity generates lower tax revenue, and even at the top of 
the Laffer curve, the additional revenue falls below the 30% target. As a result, on top of increasing progressivity, the level 
of income taxes also has to rise to generate the required revenue. Taking into account transitions between steady states, the 
combination of the maximum permissible progressivity and a higher tax level causes a welfare loss of 3.5%. Overall, we find 
non-trivial declines in hours worked, labor supply, and long-run output. Long-run output losses range from 2.4% when only 
the level of the tax function changes to about 12% at the maximum permissible level of progressivity.

We subsequently explore a hypothetical linear consumption tax characterized by a tax rate and a lump-sum transfer 
to all households to target a 30% revenue increase in the long run again. We envision this as a new Federal consumption 
tax on top of the existing state-level consumption taxes in the benchmark economy. When the transfer is zero, we have 
a simple proportional consumption tax; when there is a lump-sum transfer, the consumption tax is progressive. Due to 

2 A revenue need of 2.4% of output is lower than the 3.8 to 4.8% estimates by the Congressional Budget Office. We take a conservative stand on revenue 
needs; our target is close to the CBO numbers without taking into account the deficit of the social security system.
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standard income effects, as the lump-sum transfer increases, hours, labor supply, and output decline. As a result, as the 
transfer increases, higher consumption taxes are needed to generate the revenue target. However, unlike the case of a 
change in income tax progressivity, the associated changes in aggregates are more moderate since consumption taxes, even 
when accompanied by a transfer, tend to be less distorting than a non-linear income tax. Furthermore, transfers significantly 
reduce the welfare costs associated with higher taxes. We find that a consumption tax of 13.4% with a transfer of about 
$5,000 per household (in 2020 dollars) leads to a decline in output of about 4.2% in the long run. Considering transitions 
between steady states, the welfare loss is about 2.8% in consumption terms.

What happens when we search for a mix of tax instruments that delivers a given increase in revenue at the lowest 
possible welfare loss? Our results find that the optimal mix consists of a progressive consumption tax (a high consumption 
tax rate with relatively large transfers) and a non-trivial reduction in tax progressivity. Thus, the alternative that minimizes 
the welfare cost leads to a reduction in distortions on labor choices and asset formation for top incomes via a decrease 
in progressivity. Increasing Federal revenues by 30% requires a transfer per household of about $12,000 in 2020 dollars, a 
consumption tax of 27.8%, and a reduction of marginal tax rates at the top. In the optimal mix, a household with twice and 
five times the mean income faces 7.2% and 10% average Federal income taxes, respectively. Their tax rates were 8.5% and 
12.9% in the benchmark—output declines by 7.9% in the long run. The resulting welfare cost is about 2.0% in consumption 
terms. In subsequent robustness checks, we find that relatively small transfers can mitigate the bulk of welfare losses 
associated with tax hikes.

Our findings do not reveal significant long-run increases in revenues from a wealth tax when applied to top wealth 
holders. In isolation, introducing a wealth tax implies that tax collection sharply rises and then declines. For example, a 2% 
wealth tax on the top 1% increases the tax revenue by 8% in the period right after its implementation. But the tax revenue 
declines rapidly, becoming even lower than what the government could collect in the benchmark without any wealth tax. A 
gradual decline in output accompanies the decline in revenues. When we impose a wealth tax alongside our search for the 
optimal tax mix, we find worse welfare outcomes than under our baseline findings, even when the government can smooth 
out tax revenues using debt. From the standpoint of the questions we pose in this paper, we conclude that a wealth tax is 
clearly not a good idea.

Background Our paper relates to three different strands of the literature. The first one is the recent and ongoing literature 
on tax progressivity and revenue maximization in macroeconomic models. Examples of this line of work include Badel et al. 
(2020), Bakış et al. (2015), Conesa et al. (2009), Erosa and Koreshkova (2007), Guner et al. (2020), Heathcote et al. (2017), 
Holter et al. (2019), Kindermann and Krueger (2022), and our work in Guner et al. (2016). Our emphasis here is different: 
we go beyond single tax instruments and focus on the mix of taxes that minimize welfare losses for distinct revenue targets.

The second group we connect to is recent papers on the interplay of taxes and transfers in dynamic equilibrium models. 
Examples of this work include Boar and Midrigan (2022), Carroll et al. (2023), Conesa et al. (2020), Conesa et al. (2023), 
Dyrda and Pedroni (2023), Ferriere et al. (2023), Guner et al. (2022b), Lopez-Daneri (2016) and Luduvice (2021). Our analysis 
shares the interplay between the degree of progressivity in taxation and transfers with these papers. In particular, Boar and 
Midrigan (2022), Conesa et al. (2020), and Macnamara et al. (2022) emphasize the role of consumption taxes for efficient 
redistribution, and Macnamara et al. (2022) do not find any role for wealth taxes.3 Nonetheless, our focus here is different. 
We consider this interplay while focusing on multiple forms of taxation to raise revenue to minimize welfare losses. On 
this, our approach follows the footsteps of Cooley and Ohanian (1997), who study the long-run effects of the British policy 
of using taxes on capital to finance World War II expenditures

Finally, our paper is connected with a few articles that analyze the macroeconomic implications of higher spending 
and debt financing and the consequences that emerge from the need for higher revenues in the coming years. Examples 
include Auerbach and Gorodnichenko (2017), Barro (2020), Gomme (2022), Nelson and Phillips (2021), among several others. 
Among these papers, Nelson and Phillips (2021) are close to our analysis in the current paper. These authors focus on the 
macroeconomic and intergenerational effects of financing additional spending in a life-cycle growth model with ex-ante 
heterogeneity. Unlike our work, they do not attempt to reproduce earnings or wealth distributions and do not consider 
consumption, wealth taxes, and transfers as tax instruments. More importantly, they do not characterize the optimal mix to 
raise a given level of additional revenue.

The paper is organized as follows. Section 2 presents a brief big-picture view of the revenue needs of the United States 
and high-income countries. Section 3 presents the model we use in our analysis. We discuss the parameterization of the 
model and its mapping to data in Section 4. Section 5 contains findings related to using single tax instruments to gen-
erate additional revenue in the long run, whereas section 6 contains our main results regarding the optimal mix of tax 
instruments. In section 7, we put our findings in perspective. Section 8 presents concluding remarks.

2. The looming revenue requirements

The COVID-19 pandemic implied a massive increase in discretionary and mandatory spending worldwide. A $10.8 trillion, 
about 10% of the 2020 World GDP, was spent during the pandemic, plus $6.1 trillion, about 6% of the 2020 World GDP, in 

3 There is also related work that studies the extent of insurance provided by the tax and transfer system. See, among others, Grant et al. (2010), who 
find strong evidence for the insurance effect of redistributive taxes in the United States.
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Fig. 1. U.S. Outlays and Revenues: 1930–2052.
Note: The figure shows the historical times series and 2021 CBO’s long-term projections for the U.S. revenues and outlays. See CBO (2021a) for an explana-
tion of the underlying assumptions behind these projections and their methodology.
Source: White House Historical Tables and Congressional Budget Office (CBO).

liquidity measures according to International Monetary Fund (IMF) (2021).4 As a result, deficits and debts soared worldwide. 
The United States was by far the largest spender, with 25.5% of its 2020 GDP spent during the pandemic and an additional 
2.4% in liquidity measures. To put these numbers into perspective, the total value of the New Deal was 40.1% of the 1929 
U.S. GDP, but it lasted six years, while the 2009 Recovery and Investment Act after the Great Recession was 6.1% of the 2006 
U.S. GDP—see Dupor (2021). In 2020, the United States had the worst deficit-to-GDP and debt-to-GDP ratios since WWII, 
with 14.5% and 134.2%, respectively.5

Unfortunately, for many high-income countries, this massive but transitory spending came at a time when there are 
already significant and persistent projected increases in fiscal expenditures due to an aging population and the associated 
rise in health care costs and entitlement programs. As the OECD projected (Guillemette and Turner, 2021), the G7 economies 
need an average increase in the fiscal pressure of 8% of their potential GDP in the next forty years to keep the debt-to-GDP 
ratio at the 2021 level. Still, there is no consensus on lowering government outlays as there is a renewed demand for 
more redistributive policies and public investments in clean energy and infrastructure. Even so, the share of discretionary 
spending on total expenditure is small. Most of it is defense spending, which seems more challenging to reduce given the 
current geopolitical climate.

Consequently, in the case of the U.S., the Congressional Budget Office projects that there will be a 10% points gap between 
outlays and revenues by 2050 (see Fig. 1), and the debt-to-GDP ratio will be around 180%. Looking at the CBO’s projections, 
by 2050, interest rate payments, health care, and pension expenditures will represent 73% of all outlays (CBO, 2021a). The 
health care and pension expenditures will be 51% of all outlays in 2050, while interest rate payments are expected to soar 
to 23% (they are just 7% of all outlays today). Furthermore, the projected depletion of the entitlement programs’ trust funds 
is close. According to the Social Security Board of Trustees (2022), the Old-Age and Survivors Insurance (OASI) Trust Fund 
will run out of its reserve by 2034, and the combined OASI and Disability Insurance (DI) Trust Fund will do so in 2035.6 By 
2028, the Hospital Insurance Trust Fund (Medicare Part A) will be exhausted. Overall, the room for spending reduction on 
these fronts is limited unless drastic measures are taken.

Even if we ignore the U.S. fiscal projections, the current legislative agenda is expensive in fiscal resources and demands 
a dramatic increase in revenues. In Fig. 2, we select some of the most recent initiatives being discussed and show their cost 
in terms of the 2020 GDP. For instance, as passed in the House, the Build Back Better Bill would have required 0.2% of GDP 
yearly, while its permanent version amounts to 14% of GDP. The Infrastructure, Investment, and Jobs Act is estimated to cost 
1.2% of GDP. A program that will make colleges more affordable (CBO, 2019) and a Student Loan Forgiveness proposal (CBO, 
2020b) are expected to cost about 2.6% of GDP. Altogether, the U.S. government needs significant additional resources, and 

4 Liquidity measures refer to equity injections, loans, assets and debt purchases, and new contingent liabilities the governments assumed during the 
pandemic (guarantees and quasi-fiscal operations). See International Monetary Fund (IMF) (2021) for more details.

5 Right after WWII, the debt-to-GDP ratio in 1946 was about 106%, and the deficit-to-GDP ratio was about 30% in 1943.
6 See The Boards of Trustees, Federal Hospital Insurance and Federal Supplementary Medical Insurance Trust Funds (2022).
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Fig. 2. CBO Cost Estimation of Key Spending Proposals.
Note: The chart shows the CBO estimation of the net cumulative change in the deficit (difference in the change in spending and revenues due to the 
proposal) from some recent spending proposals. Except for the “Single-Payer Healthcare” proposal, the time frame is ten years. For the Build Back Better 
Act, we take two estimates: the cost of the proposal as the House of Representatives approved it (see CBO, 2021b) and the cost of the bill if some policies 
were permanent (see CBO, 2021c). In the case of “Medicare for all,” we take the median cost of five proposals studied in CBO (2020a; option 1). We take 
the costs of the College Affordability Act and the Infrastructure, Investment, and Jobs Act from CBO (2019) and CBO (2021d), respectively. We estimate the 
cost of the Student Loan Forgiveness by summing the debt forgiveness of undergraduate and graduate debt in Table 3.3 of CBO (2020b).

given that the era of low-interest rates is over and the high debt levels make it harder to incur additional debt, higher taxes 
in the future appear unavoidable.7

3. Model

We present below our model economy. It is an otherwise standard life-cycle growth model with individual heterogeneity, 
augmented with a realistic but minimal description of current tax and transfers in place. Individuals are heterogeneous in 
terms of their initial labor productivity and uninsurable labor productivity shocks experienced over the life cycle. Individuals 
are also heterogeneous in their discount factors. We present a stationary version of our model, leaving a formal definition 
of equilibrium in the Appendix.

Demographics In each period, a continuum of agents is born. Agents live a maximum of N periods and face a probability s j
of surviving up to age j conditional upon being alive at age j − 1. Population grows at a constant rate n. The demographic 
structure is stationary, such that age- j agents always constitute a fraction μ j of the population at any point in time. The 
weights μ j are normalized to sum to 1 and are given by the recursion μ j+1 = (s j+1/(1 + n))μ j .

Preferences All agents have preferences over streams of consumption and hours worked and maximize:

E

⎡
⎣ N∑

j=1

β j(

j∏
i=1

si)u
(
c j, l j

)⎤⎦ , (1)

where c j and l j denote consumption and labor supplied at age j. The period utility function u is given by

u (c, l) = log(c) − ϕ
l1+ 1

η

1 + 1
η

. (2)

The parameter η in this formulation governs the intertemporal labor supply elasticity. The parameter ϕ controls the 
intensity of preferences for labor versus consumption.

7 A similar situation is expected in other high-income countries. For the 2021–2060 period, the OECD predicts that Japan, France, and Italy will need to 
generate additional revenue of around 12.4, 12.0, and 9.5% of GDP, respectively. See Guillemette and Turner (2021).
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Technology A constant returns to scale production technology transforms capital K and labor L into output Y . This technol-
ogy is represented by a Cobb-Douglas production function, with capital share α. The technology improves over time because 
of labor augmenting technological change, X , which grows at a constant rate, g . Therefore,

Y = F (K , L X) = K α(L X)1−α. (3)

The capital stock depreciates at the constant rate δ.

Heterogeneity At birth, individuals differ in permanent labor endowments and discount factors. In addition, as they age, 
they experience persistent shocks to their labor endowments.

Let θ stand for (the log of) a permanent shock to labor endowments and z for (the log of) a persistent shock. Hence, the 
labor endowment of an individual as a function of shocks and age is given by e(�, j), where � = {θ, z}, with � ∈ � and 
� ⊂ �2+ . Age-1 individuals receive permanent shocks according to the probability distribution Q θ (θ). Conditional on a value 
of the permanent shock, individuals also draw a discount factor from a distribution Q β(β|θ). Hence, permanent shocks 
and discount factors are potentially correlated. We refer to these shocks as permanent as they remain constant during the 
working life cycle.8

The persistent shock z follows a Markov process, with age-invariant transition function Q z , so that Prob(z j+1 = z′|z j =
z) = Q z(z′, z). Productivity shocks are independently distributed across agents, and the law of large numbers holds. We 
describe the parametric structure of shocks in detail in section 4.

Individual constraints The market return per hour of labor supplied by an age- j individual is given by we(�, j), where w
is the wage rate common to all agents.

All individuals are born with no assets and face mandatory retirement at age j = jR + 1, so they work only up to age 
jR (inclusive). An age- j individual experiencing shocks � chooses consumption c j , labor hours l j , and next-period asset 
holdings a j+1. Then, given period- j income level I j ≡ we(�, j)l j + ra j , the budget constraint for such an agent is given by

c j + a j+1 ≤ a j(1 + r) + (1 − τp)we(�, j)l j + T R(I j) + B j − T (I j), (4)

with

c j ≥ 0, a j ≥ 0, aN+1 = 0,

where a j stands for the asset holdings at age j, T (I j) are taxes paid, τp is the (flat) social-security tax, and B j is a social 
security transfer. Asset holdings pay a risk-free return r. In addition, if an agent survives up to the terminal period ( j = N), 
the next-period asset holdings are zero. T R(.) are transfers available to working-age individuals. The social security benefit 
B j is zero up to the retirement age jR and equals a fixed benefit level for an agent after retirement.

Taxes, transfers, and government consumption The government consumes the amount G in every period, financed through 
taxation and by fully taxing an individual’s accidental bequests. In addition to payroll taxes, taxes paid by individuals have 
three components: a flat-rate income tax, a flat-rate capital income tax, and a non-linear income tax scheme. Income for 
tax purposes (I) consists of labor plus capital income. Hence, taxes paid at age j are

T (I j) = T f (I j) + τI I + τkra j (5)

+τc
[
(1 − τp)we(�, j)l j + ra j(1 − τk) + B j + φT R(I j)

]
−τc

[
T f (I j) + τI I + (a j+1 − a j)

]
,

where T f is a strictly increasing and convex function. τI and τk are the flat taxes on income and capital income, respectively. 
We later use the function T f to approximate effective Federal Income taxation in the United States. We will use the rates 
τI and τk to approximate income taxation at the state level and corporate income taxes and τp to capture payroll (social 
security) taxes in the United States.

The rate τc captures a consumption tax at the state level when the tax base is after-tax income, including transfers, net 
of savings (a j+1 − a j). Note that we allow for a potential deduction φ ∈ [0, 1] of transfers T R in the tax base, i.e., when 
φ = 1, transfers are not deductible and fully taxable via the (state) consumption tax. A φ less than one implies that a part 
of the transfers is not subject to consumption taxes.9 Transfers are available to working-age individuals and are a function 
of income I as well. Transfers decline with income up to a threshold level and then become zero. We parameterize this 
function in section 4.

8 We introduce discount factor heterogeneity to account for key aspects of wealth inequality not generated by other sources—see section 4. As such, our 
paper is connected to models that emphasize discount factor heterogeneity as a source of wealth inequality, such as Krusell and Smith (1998), Hendricks 
(2007), and Hubmer et al. (2021).

9 For example, recipients of the Supplemental Nutrition Assistance Program (SNAP), the nation’s most extensive food assistance program, do not pay state 
or local sales taxes on the foods and beverages they purchase with SNAP benefits.
151



N. Guner, M. Lopez-Daneri and G. Ventura Review of Economic Dynamics 50 (2023) 146–170
3.1. Decision problem

We now state the decision problem of an individual in the recursive language by first transforming the variables to 
remove the effects of secular growth, i.e., dividing individual variables by the state of labor-augmenting progress at each 
date. We then indicate these transformed variables with the symbol (.̂).

We denote the individuals’ state by the triple x = (â, �, β), x ∈ X, where â are current (transformed) asset holdings, �
are the idiosyncratic productivity shocks, and β stands for the discount factors. The set X is defined as X ≡ [0, ̄a] × � × B, 
where ā stands for upper bounds on (normalized) asset holdings and β ∈ B, a finite set. We denote taxes (other than payroll 
taxes) at state (x, j) by T (I(x, j)) and total transfers by T R(I(x, j)), where I(x, j) is the income of an individual of age j
with state x. Then, optimal decision rules are functions for consumption ĉ(x, j), labor l(x, j), and next period asset holdings 
â(x, j) that solve the following dynamic programming problem:

V (x, j) = max
(l,â′)

u(ĉ, l) + βs j+1 E[V (â′,�′, β, j + 1)|x], (6)

subject to

ĉ + â′(1 + g) ≤ â(1 + r̂) + (1 − τp)ŵe(�, j)l + B̂ j + T R(I(x, j)) − T (I(x, j)),

ĉ ≥ 0, â′ ≥ 0, â′ = 0 if j = N, and

V (x, N + 1) ≡ 0.

(7)

Comments It is worth noting that taxation affects after-tax rates of return in different ways. This follows as an agent’s 
income subject to taxation includes capital (asset) income; capital income is taxed through the non-linear income tax as 
well as through the flat-rate tax on income τI and capital income τk . In addition, transfers and the consumption tax also 
affect after-tax rates of return. Altogether, our specification implies that for an individual with income I , the (gross) after-tax 
rate of return on savings equals to

(1 + r) [1 − τc] − r[(1 − τc)
(

T ′
f (I) + τI + τk

)
− T R ′(I)(1 − τcφ)].

The marginal tax rate on labor income for an individual with income I (including payroll taxes) is given by(
T ′

f (I) + τI + τp

)
(1 − τc) + τc − T R ′(I)(1 − τcφ).

Given the discussion above, it is important to note a couple of points. First, the term (1 − τc) appears on both sides 
of the equation in the first-order intertemporal condition for asset choice. Thus, when transfers are fully taxable under 
the consumption tax, consumption taxes do not distort asset choices in the margin, as is well known. Since we assume 
that other taxes are fully deductible, their presence does not affect this conclusion. Second, note that transfers affect the 
decisions to work and save when they are operative. Since T R ′(I) < 0, an additional unit of labor or asset income reduces 
transfers and, thus, affects choices on the margin.

3.2. Equilibrium

In our model, individuals are heterogeneous with respect to their idiosyncratic labor productivity shocks, discount factors, 
asset holdings, and age. To specify the notion of equilibrium, we define a probability measure ψ j on subsets of the individual 
state space that describes heterogeneity within a particular cohort. Hence, for any set S ⊂ X, ψ j(S) is the mass of agents 
of age j for with state x ∈ S . We specify this probability measure in the Appendix, where we formally define a stationary 
equilibrium.

In any equilibrium, factor prices equal their marginal products. Hence, ŵ = F2(K̂ , ̂L) and r̂ = F1(K̂ , ̂L) − δ. Moreover, 
markets clear, which in our context implies

∑
j

μ j

∫
X

(c(x, j) + a(x, j)(1 + g))dψ j + Ĝ = F (K̂ , L̂) + (1 − δ)K̂ (8)

∑
j

μ j

∫
a(x, j)dψ j = (1 + n)K̂ , and

∑
j

μ j

∫
l(x, j)e(�, j)dψ j = L̂. (9)
X X
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Budget balance The government budget and the social security system are balanced in any equilibrium. This implies that 
government consumption plus transfers equal tax collections from all sources and that social security transfers are consistent 
with payroll tax collections. Therefore,∑

j

μ j

∫
X

T R(I(x, j))dψ j + Ĝ =
∑

j

μ j

∫
X

T (I(x, j))dψ j + ÂB (10)

τp ŵ L̂ =
N∑

j=R+1

μ j B̂ j . (11)

Note that equation (10) includes the aggregate amount of accidental bequests, ÂB , which reflects our assumption that 
the government fully taxes accidental bequests.

4. Parameter values

We now proceed to assign parameter values to our benchmark economy’s endowment, preference, and technology pa-
rameters. To this end, we use aggregate as well as cross-sectional and demographic data from multiple sources. A model 
period is a year.

Demographics We assume that individuals start their life at age 25, retire at age 65 and live up to the maximum possible 
age of 100. This implies that jR = 40 (age 64) and N = 75. We set demographic parameters to reflect the recent U.S. 
demographics. The population growth rate is 0.7% per year (n = 0.007), corresponding to the growth rate for the period 
2010–2019.10 We set the survival probabilities according to the U.S. Life Tables for 2018.11

Heterogeneity and endowments To parameterize labor endowments, we assume that the log-hourly wage of an individual 
is given by the sum of a fixed effect or permanent shock (θ ), a persistent component (z), and a common, age-dependent 
productivity profile, ē j . Specifically, we set

log(e(�, j)) = ē j + θ + z j, (12)

with

z j = ρz j−1 + ε j, z0 = 0, (13)

where ε j ∼ N(0, σ 2
ε ). For the permanent shock (θ ), we assume that a fraction π of the population is endowed with θ∗

at the start of their lives, whereas the remaining (1 − π) fraction draws θ from N(0, σ 2
θ ). The basic idea is that a small 

fraction of individuals within each cohort has a value of the permanent component of individual productivity much higher 
than the values drawn from N(0, σ 2

θ ). We occasionally refer to these individuals as superstars. These superstar agents will 
be disproportionately represented at the top of the earnings distribution. Then, given a value for permanent shocks, we 
assign a single discount factor for each level of θ . As we demonstrate below, this strategy allows us to reproduce a set of 
targets jointly for the distributions of earnings and wealth in a parsimonious way.

We calibrate the parameters characterizing heterogeneity in two steps. First, we use available estimates and observations 
on individual wages (hourly earnings) to set the parameters governing the age-productivity profile and the persistence and 
magnitude of idiosyncratic shocks over the life cycle. We then determine the parameters governing permanent differences—
permanent shocks to endowments and discount factors—so that in the stationary equilibrium of the model economy, the 
overall degree of earnings and wealth inequality for households is in line with the data. For these purposes, we consistently 
calculate household earnings and wealth inequality statistics. We use data from the 2013 Survey of Consumer Finances (SCF) 
to calculate wealth inequality. The sample includes all households with non-negative income and non-negative wealth. For 
earnings inequality, we further restrict the SCF sample to households with heads between 25 and 64 years old.

We estimate the age-dependent deterministic component ē j by regressing mean-log wages of households on a polyno-
mial of age together with time effects. We use data from the Current Population Survey (CPS) for 1980–2005 and restrict 
the sample to males aged between 25 and 64. We drop observations with individual wages less than half of the Federal 
minimum wage. Moreover, as in Heathcote et al. (2010), we impose that individuals must work at least 260 hours per year. 
We also correct for top-coding following Lemieux (2006).12 To select the values for the parameters governing persistent 

10 Average growth in Resident Population (April 2010–April 2019). Source: Table 1 from “Monthly Population Estimates for the United States: April 1, 
2010, to December 1, 2020 (NA-EST2019-01)” by the U.S. Census Bureau, Population Division. Release date: December 2019.
11 United States Life Tables, 2018. National Vital Statistics Reports (2020), Volume 69, Number 12.
12 We use hourly wages (total yearly labor earnings divided by total annual hours) to calculate household-level wages for single households and married 

ones with one earner. For a married household where both members work, the hourly wage is given by total household earnings divided by total hours 
(husband plus wife).
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shocks, we follow Kaplan (2012) and set the autocorrelation coefficient (ρ) and the variance of the persistent innovation 
(σ 2

ε ) to the estimates therein—ρ = 0.958 and σ 2
ε = 0.017.

For the permanent differences in labor endowments and discount factors, we proceed as follows. We set π = 0.01; i.e., 
we assume that 1% of each cohort are superstars. Then, we set the variance of permanent shocks for the remaining 1 − π
fraction (σ 2

θ ) and the value of the permanent superstar shock (θ∗) to reproduce two targets: i) the Gini coefficient for 
household earnings, and ii) the share of the top 1% households in total households’ earnings. Based on the 2013 Survey 
of Consumer Finances (SCF), these targets are 0.55 and 12.9%, respectively. This procedure yields σ 2

θ = 0.45 and θ∗ = 2.7, 
which implies that superstar individuals are 15 times more productive than the median individual in each cohort (i.e., 
15 ∼ exp(2.7)).

We approximate N(0, σ 2
θ ) with five grid points, so there are six permanent types together with the superstar (θ∗). We 

select six corresponding discount factors to reproduce the overall capital-output ratio (3.0), the wealth Gini coefficient (0.81), 
and the shares of wealth held by the bottom 60% and the top 20%, 5%, and 1%. Again, based on the 2013 SCF sample, these 
shares amount to 5.9%, 83%, 59%, and 32%, respectively.

Taxes Following Benabou (2002), Heathcote et al. (2014), and others, we use a convenient tax function to represent Federal 
Income taxes in the data. Specifically, we set the function T f to

T f (I) = It( Ĩ), (14)

where

t( Ĩ) = 1 − (1 − γ0) Ĩ−γ1 , (15)

is an average tax function, and Ĩ is income relative to mean income. The parameter γ0 defines the ‘level’ of the tax rate, 
whereas the parameter γ1 governs the curvature or progressivity of the system.

To set values for the curvature parameter γ1, we use the estimates of effective tax rates for this tax function in Guner 
et al. (2014). The underlying data is a representative sample of tax returns from the Internal Revenue Service for 2000 
(Statistics of Income Public Use Tax File). We use the estimates for all households when refunds for the Earned Income Tax 
Credit are included, resulting in γ1 = 0.053. We set the level parameter γ0 so that our economy reproduces in stationary 
equilibrium, the observed tax collections out of the Federal Income Tax for 2000–2015, which averaged 7.6% of GDP. This 
determines γ0 = 0.051.13 Altogether, these estimates imply that a household around mean income faces an average tax rate 
of 5.1% and a marginal tax rate of 10.1%. For high-income individuals, average and marginal rates are non-trivially higher. At 
five times the mean household income, the average and marginal rates for a married household amount to 12.9% and 17.5%, 
respectively. Fig. 3 shows average tax rates as a function of household income for our parameter estimates and higher and 
lower levels of progressivity, where a change in γ1 rotates the tax function around the mean household income.

We use the tax rate τI to approximate state and local income taxes. Guner et al. (2014) find that average tax rates on 
state and local income taxes are essentially flat as a function of household income, ranging from about 4% at the central 
income quintile to about 5.3% at the top one percent of household income. From these considerations, we set τI = 0.05.

We set τk to proxy the U.S. corporate income tax. We estimate this tax rate as the one that reproduces the observed 
level of tax collections out of corporate income taxes in stationary equilibrium (about 1.6% of GDP for the 2000–2015 
period).14 The resulting value is τk = 0.074. We set the consumption tax rate so that our economy reproduces the share of 
consumption tax collections in terms of GDP at the state level—about 2.9% of GDP. Under the assumption of full deductibility 
of transfers (φ = 1), the resulting rate is 4.8%.15 Finally, we calculate τp = 0.162 as the (endogenous) value that generates 
an earnings replacement ratio (benefits over the average labor earnings) of about 55%.16

Transfers The final component of the fiscal policy in our environment is the Federal transfers to working-age households. 
Guner et al. (2022a) use the Survey of Income and Program Participation data to estimate an effective transfer schedule that 
relates transfers received by different household types to their income, excluding medical transfers such as Medicaid. Trans-
fers include the Temporary Assistance to Needy Families (TANF), the Supplemental Nutrition Assistance Program (SNAP), 
the Supplemental Nutrition Program for Women, Infants, and Children (WIC), Supplemental Security Insurance (SSI), and 
Housing Subsidies. Guner et al. (2022a) estimate a transfer function of the following form:

13 Data for average calculations are from Federal Reserve Economic Data (FRED). The time series used are: “Personal Current Taxes: Federal Income Taxes” 
(B231RC1A027NBEA) and “Gross Domestic Product” (GDPA). Both datasets were downloaded on June 21, 2021.
14 This is the average corporate income tax in 2000–2015 (Source: Series-FCTAX, Federal Reserve Economic Data (FRED), which we divide by output in 

the period computed with the methodology of Cooley and Prescott (1995)).
15 To calculate government revenue from consumption taxes, we use the Annual Survey of State and Local Government Finances, State and Local Govern-

ment Finances Datasets, and Tables by the U.S. Census Bureau. The numbers refer to the average value for the 2000-2015 period. The revenue covers Sales 
Taxes and Gross Receipts from Local and State Governments (General sales and Selective sales—Motor fuel, Alcoholic beverages, Tobacco products, Public 
utilities, and Other selective sales).
16 We use the median replacement rate of long-career workers born in the 1960s, taking into account all earnings from age 22 through age 61. Source: 

Social Security Replacement Rates and Other Benefit Measures: An In-Depth Analysis. CBO, April 2019.
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Fig. 3. Average Tax Rates for the Federal Income Tax.
Note: The figure presents the average tax rates for the Federal income tax used in our benchmark economy and cases with a lower and higher curvature, 
γ1 = 0.03 and γ1 = 0.09, respectively. See text for details.

Fig. 4. Means-Tested Transfers.
Note: The figure presents the relationship between means-tested transfers and income used in the benchmark economy. See text for details.

T R( Ĩ) = ω0, if Ĩ = 0; and T R( Ĩ) = exp(ω1)exp(ω2 Ĩ) Ĩω3 , if Ĩ > 0,

where Ĩ is household income relative to the mean as before. This formulation implies that transfers are positive if household 
income is zero and accommodates a smooth decline as household income increases. We illustrate the resulting function in 
Fig. 4. The estimates imply that a household with zero income collects 12.1% of mean household income, and transfers 
decline rapidly with income, with households at around median income collecting about 0.3–0.5% of mean income.

Preferences and technology We set the intertemporal labor supply elasticity (η) to 1. Our choice is in line with macro 
estimates of the labor supply elasticity, which tend to be larger than micro estimates at the intensive margin—see Keane 
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Table 1
Parameter Values.

Parameter Value Comments

Population Growth Rate (n) 0.007 U.S. Data
Labor Efficiency Growth Rate (g) 0.016 U.S. Data
Mean Discount Factor (β) 0.973 See text
Correlation (b/w β and θ) −0.17 See text
Intertemporal Elasticity (η) 1.0 Literature
Disutility of Market Work (ϕ) 6.55 Calibrated—matches hours worked
Capital Share (α) 0.38 Calibrated
Depreciation Rate (δk) 0.04 Calibrated

Autocorrelation Permanent Shocks (ρ) 0.958 Kaplan (2012)
Variance Permanent Shocks (σ 2

θ ) 0.45 Calibrated—matches Earnings Gini
Variance Persistent Shocks (σ 2

ε ) 0.017 Kaplan (2012)
Share of Superstars (π) 0.01
Value of Superstars Productivity (θ∗) 2.9 Calibrated—matches labor income

share of top 1%

Payroll Tax Rate (τp) 0.162 Calibrated
Capital Income Tax Rate (τk) 0.065 Calibrated
Income Tax Rate (τI ) 0.050 Guner et al. (2014)
Consumption Tax Rate (τc) 0.048 Calibrated
Tax Function Level (γ0) 0.051 Calibrated
Tax Function Curvature (γ1) 0.053 Guner et al. (2014)
Transfers at zero income (ω0) 0.1207 Guner et al. (2022a)
Curvature of Transfer Function (ω1) -2.122 Guner et al. (2022a)
Curvature of Transfer Function (ω2) -4.954 Guner et al. (2022a)
Curvature of Transfer Function (ω3) 0.044 Guner et al. (2022a)

Note: Entries show parameter values and briefly explain how they are selected. See text for 
details.

and Rogerson (2012) for a review. We set the value of the parameter to reproduce a mean level of hours of 1/3 in the 
stationary equilibrium.

We calibrate the capital share and the depreciation rate using a notion of capital that includes fixed private capital, land, 
inventories, and consumer durables. For the period 2010–2019, we calculate a growth rate in labor efficiency (real GDP per 
capita) of about 1.6% per year (g = 0.016).17 We then estimate a capital share of 0.38 and an annual depreciation rate of 
0.04 under a targeted capital-output ratio of 3.0.

Summary Table 1 summarizes our parameter choices. Recall that the parameters ({βz}6
1, ϕ , θ∗ and σ 2

θ ) are set to endoge-
nously reproduce several observations in stationary equilibrium: the capital-output ratio, the wealth Gini coefficient, the 
wealth shares of the bottom 60%, the wealth shares of the top 20%, top 5% and 1%, aggregate hours worked, earnings Gini 
and the share of labor income accounted for by the top 1% of households.

4.1. The benchmark economy

We now discuss the quantitative properties of the benchmark economy that are important for the questions of this paper. 
We focus on the consistency of the benchmark economy with facts on cross-sectional inequality in earnings and wealth. We 
also show that the model is in line with the distribution of taxes paid at different percentiles of the distribution of income.

Earnings and wealth heterogeneity Table 2 shows that the model reproduces the distribution of household earnings very 
well. It captures the overall inequality in household earnings as measured by the Gini coefficient and the share of earnings 
accounted for by the top 1%. The model also aligns with the (untargeted) shares of different quintiles, ranging from em-
pirical values of just 0.2% in the bottom quintile to nearly 83.4% in the fifth quintile. Finally, the shares of labor earnings 
accounted by top percentiles, beyond the targeted share of the top 1% earners, are also consistent with the data. As the 
table summarizes, the income share of the top 5% earners in the data is about 58.7%, while the model implies 59.3%.

Table 2 also shows that the model is in close agreement with the observed wealth distribution from the SCF data. This 
includes the wealth share of the top 1%, a problematic target for models with no heterogeneity in discount factors. Alto-
gether, these findings imply that the model’s Lorenz curves for labor earnings and wealth holdings are in close conformity 
with the data.

We note that our parameterization does not require large discount factors for top earners to account for the observed 
wealth concentration. The mean value for the discount factor is about 0.973, and discount factors are negatively correlated 

17 This is the geometric mean for the real gross domestic product per capita (chained 2012 dollars; annual; seasonally adjusted by annual rates)—source: 
Series-A939RX0Q048SBEA, Federal Reserve Economic Data (FRED).
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Table 2
Labor Income and Wealth Shares (%)—Model and Data.

Percentiles Data Model Data Model

Labor Income Labor Income Wealth Wealth

Quantile
1st (bottom 20%) 1.3 2.6 0.2 0.0
2nd (20–40%) 7.3 7.0 1.4 0.9
3rd (40–60%) 13.2 12.1 4.3 4.3
4th (60–80%) 21.9 20.5 10.7 12.0
5th (80–100%) 56.3 57.9 83.4 82.8
Top
10% 39.7 41.6 70.9 70.1
5% 28.5 29.7 58.7 59.3
1% 12.9 12.9 32.0 31.8

Gini Coefficient 0.55 0.55 0.81 0.81

Note: Entries show the distribution of labor income in the data and the im-
plied distribution from our model. Both wealth and labor income data are 
from the 2013 Survey of Consumer Finances. See text for details.

with permanent types, as Table 1 shows. The correlation is relatively low (-0.17) since the discount factors must obey a 
U-shape relationship with the permanent types to account for observed wealth disparities. The discount factor for superstar 
individuals is 0.994. This is similar to the values at the bottom of the distribution of permanent types (1.013 for the lowest 
permanent productivity and 0.993 for the second lowest). On the other hand, it is higher than discount factors for agents 
around the middle of the distribution of the permanent types.

The distribution of taxes paid Fig. 5 shows the distribution of income-tax payments at the Federal level for different per-
centiles of the income distribution for both model and data. As the figure shows, the distribution of tax payments is even 
more concentrated than the distributions of labor income and wealth. The first three income quintiles do not account for 
much of the tax liabilities, whereas the top income quintile accounts for nearly 80% of tax payments. This is the natural 
consequence of a concentrated distribution of household income and a progressive income tax scheme. While the model 
does not explicitly target how tax payment shares increase with income, the model tracks the data across the entire distri-
bution reasonably well. In particular, the model matches quite nicely the share of tax payments accounted for by the top 
1%. Overall, this is reassuring in light of our subsequent analysis of tax changes.

5. Increasing revenues

We now use our model environment to assess the impact of increases in different taxes, one at a time, that can generate 
a given percentage increase in tax collection in the long run. For expositional purposes, in this section, we focus on a 30% 
increase in Federal tax revenues relative to the benchmark economy, which is 2.4% of output in the initial steady state. We 
later explore how a mix of tax instruments can achieve a given targeted increase in revenue and, within that context, also 
consider higher and lower targeted increases.

Our approach is to implement a non-anticipated change in taxes at date t = t0 that leads to a targeted revenue increase 
in the long run. We compute the transitions between steady states, report changes over time in different variables, and 
provide welfare measures for those alive at t = t0. We concentrate on three separate cases. First, we evaluate the increase in 
revenues via changes in the Federal income tax schedule. We then introduce an additional, new linear Federal consumption 
tax. We also consider versions of the consumption tax when households receive a lump-sum transfer. We finally examine 
the implications of a wealth tax. In our calculation of Federal revenue increases, we do not consider revenues from payroll 
taxes. We only impute revenues from the existing taxes (Federal income tax and the capital income tax τk) and any new 
tax instrument we introduce.

5.1. Federal income taxes

We first present results when changes in Federal income taxes achieve a 30% increase in Federal tax revenues. First, we 
keep the progressivity of the tax function intact and increase Federal income taxes for all households, i.e., we set γ1 to its 
benchmark value, 0.053, and adjust the “level” of the tax function via changes in the parameter γ0. For a 30% increase in 
tax collection, γ0 increases from 0.051 to 0.08, which implies that the whole tax function shifts by around 3 percentage 
points.

We then experiment with higher levels of progressivity (γ1 = 0.07 and γ1 = 0.09). We also show results for the value for 
γ1 that generates the maximum revenue in the long run when only γ1 is adjusted and γ0 is kept at its benchmark value. 
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Fig. 5. Distribution of Income Taxes Paid—Model versus Data.
Note: The figure presents the distribution of income taxes paid by household income. Data is from the Internal Revenue Service.

Without any changes in γ0, the top of the Laffer curve is obtained at γ1 = 0.114.18 Since the extra revenue collected, even 
at this level of progressivity, is less than the 30% target, we also increase the level of the tax function via changes in the 
parameter γ0. With higher progressivity, the change in γ0 to obtain a 30% increase in tax collection is lower. For γ1 = 0.114, 
for example, to get a 30% increase in Federal tax collection, γ0 increases from its benchmark value of 0.051 to 0.078.

The results of these experiments are shown in Table 3. To assess our findings, note that increases in the curvature of the 
tax function, while increasing tax rates at the top and reducing them at the bottom imply higher marginal rates for everyone 
(see Fig. 3). As a result, individuals face higher marginal tax rates on labor and asset income, reducing labor supply and 
asset accumulation. The result is higher revenue (up to a point) but lower labor supply and output levels in the long run.

A prominent finding emerging from our exercises is that quite different effects on output and labor supply are consis-
tent with the same level of revenue increases. Table 3 and Fig. 6 clearly show this. When revenues are increased via a 
proportional shift in the tax schedule, and the progressivity is kept at its benchmark level, output drops by only 2.4%. With 
higher progressivity, the decline in output is 5.5% for γ1 = 0.07 and 8.7% for γ1 = 0.09, respectively. At the highest level of 
curvature consistent with a targeted increase of 30%, γ1 = 0.114, the decline in output is about 12%. These differences are 
substantial and reflect the non-trivial distortionary effects associated with higher levels of progressivity.

18 To have a sense of the implied changes in marginal rates at top incomes, the marginal tax rate at five times means household income increases by 
about 6, 10, and 14.5 percentage points when the curvature increases to γ1 = 0.07, γ1 = 0.09, and γ1 = 0.114, respectively.
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Table 3
Income Taxes—30% Tax Revenue Increase.

γ1 = 0.053 γ1 = 0.07 γ1 = 0.09 γ1 = 0.114

Output 97.6 94.5 91.3 88.0
Hours 98.6 97.7 96.2 94.4
Labor Supply 99.5 97.7 95.9 93.8
Tax Function Level (γ0) 0.083 0.080 0.078 0.078

Revenues
Federal Income Tax 130.0 130.0 130.0 130.0
State and Local Taxes 96.5 93.7 90.7 87.7
All Taxes 114.7 113.6 112.3 110.7

Welfare
Welfare (%) −4.3 −3.9 −3.6 −3.5
% in Favor 0.0 0.5 8.8 13.0

Note: The table presents the steady-state effects on a host of variables associated 
with different levels of income tax curvature, ranging from the benchmark case 
of curvature (γ1 = 0.053) to the level that maximizes revenues from progressivity 
changes only (γ1 = 0.114). In all cases, the ‘level’ of the tax function is adjusted to 
achieve the target of a 30% increase in Federal revenues. See text for details.

Fig. 6. Changes in Output for Different Levels of Progressivity.
Note: The figure displays the time path of the model output under different levels of curvature of the income tax function, ranging from the benchmark 
value to the one that maximizes revenue from progressivity changes only. See text for details.

Welfare Table 3 also shows welfare losses associated with changes in the income tax schedule for those alive at t = t0 and 
the number of agents in favor of the tax changes. The welfare losses are measured by a common, compensating increase in 
consumption for all individuals alive at t = t0. The results show that as progressivity increases, the welfare losses become 
smaller. They range from 4.3% when γ1 = 0.053 to 3.5% at the highest permissible level of progressivity. There are two 
opposing effects behind these results. On the one hand, the declines in output and other aggregates become more prominent 
as the progressivity increases. On the other hand, a higher level of curvature provides insurance against idiosyncratic risk. 
Overall, the trade-offs associated with different progressivity levels are crucial to understanding the optimal mix of tax 
instruments, which we will analyze in the next section.

State-level revenues Table 3 also shows the changes in revenues at the state level that follow the tax changes. As Table 3
and Fig. 6 illustrate, higher progressivity levels have sharp implications for other sources of tax revenue (i.e., state and local). 
Alongside the drop in the aggregates, as shown in Fig. 6, state revenues also decline. State revenues fall by 4.5% when the 
additional revenue is raised by a proportional tax, while they do by 12.3% at the maximum level of progressivity. These 
significant effects highlight additional trade-offs associated with how revenue increases are generated in an economy with 
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Table 4
Linear Consumption Tax—30% Tax Revenue Increase.

No transfer Transfer 3% Transfer 5%

Output 99.9 97.5 95.8
Hours 99.9 94.8 91.3
Labor Supply 99.9 97.3 95.4
Consumption Tax Rate (%) 4.5 9.6 13.4

Revenues
Federal 130.0 130.0 130.0
State and Local 99.9 99.3 98.8
All Taxes 116.6 115.7 115.6

Welfare
Welfare (%) −4.7 −3.4 −2.8
% in Favor 0.0 9.2 18.4

Note: The table presents the steady-state effects on a host of variables related 
to different levels of transfers associated with the introduction of a linear con-
sumption tax. The transfer values are in terms of mean household income in 
the benchmark economy. The value of the consumption tax rate is chosen to 
achieve the target of a 30% increase in Federal revenues (net of the transfer). 
See text for details.

Fig. 7. Changes in Output for the Federal Consumption Tax.
Note: The figure displays the time path of the model output under different transfer levels in the linear consumption tax. Values of the transfer are given 
in terms of the mean household income of the benchmark economy. See text for details.

different jurisdictions. Altogether, total tax revenue (i.e., federal plus state) increases non-trivially less than the Federal tax 
revenue.

5.2. Introducing a consumption tax

We now introduce a Federal consumption tax as a new instrument to increase Federal tax revenues by 30%. Specifically, 
we evaluate the merits of a linear consumption tax, i.e., a tax rate τ F

c , alongside a lump-sum transfer in all dates and 
states. We assume that the new transfer households receive is subject to state-level consumption taxes. We consider three 
cases: the case without a transfer and the cases where transfers equal 3% and 5% of mean household income. We start with 
low transfers to gain intuition on our findings. We subsequently allow for higher transfers, which we ultimately find to be 
welfare maximizing.

The results are presented in Table 4 and Fig. 7. A consumption tax does not distort asset choices and only distorts 
labor supply. Given prices, it may lead to a higher or lower labor supply depending on the relative strengths of income 
and substitution effects. When households receive a transfer, higher transfers are associated with a fall in labor supply due 
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Fig. 8. Wealth Taxes on Top 1%: Revenues and Output Effects over Time.
Note: The figure shows the time path for revenues from a wealth tax and the associated output effects. The wealth is imposed at different rates on the top 
1% of wealth holders.

to income effects. Furthermore, transfers make the substitution effect associated with the consumption tax stronger. As a 
result, higher consumption taxes and transfers reinforce the substitution effects away from market work and further reduce 
work hours.

Table 4 shows that as lump-sum transfers increase, a higher consumption tax rate is necessary to generate a 30% rise in 
revenues. Larger transfers are associated with more significant declines in hours, labor supply, and output in the long run, 
which makes a higher consumption tax necessary. Fig. 7 presents the time path for output for different levels of transfers. 
These effects are in line with our previous findings, whereby increases in the progressivity of the income resulted in larger 
declines in long-run output for a given increase in revenues.

Two important differences with respect to the results for income taxes are worth pointing out. First, output differences 
tend to be larger for changes in income tax progressivity in the long run. This will play a central role in the mix of taxes that 
minimize welfare costs. Second, when transfers increase, hours drop on average more than labor supply, while the opposite 
is the case when progressivity rises. This follows as the lump-sum transfer is disproportionately more important for less 
productive (poorer) agents than more productive ones. As a result, there is a decline in hours, which is more pronounced for 
agents with low productivity. Therefore, changes in average hours are larger than changes in labor supply (hours weighted 
by efficiency units). Since what matters for prices and output is labor supply—not raw hours—the adverse effects on output 
as the transfer increases are less pronounced than under changes in progressivity.

Welfare Table 4 presents the effects on welfare. As transfers and consumption tax rates increase, the welfare cost associated 
with increasing revenues declines, and the support for the tax changes increase. This is in line with the previous findings 
regarding changes in income taxes. These findings also show that the reduction in the welfare cost is relatively quick, as 
small transfers lead to non-trivial changes in welfare. This suggests that consumption taxes in conjunction with transfers 
may be a critical part of an optimal arrangement of tax increases. We will elaborate on this later on.

5.3. Wealth taxes?

Can wealth taxes generate enough revenue in the long run? We address this question by introducing a proportional 
wealth tax that applies to all levels of wealth above a threshold. We focus on a threshold that defines the top 1% of wealth 
holders in the benchmark economy and three rates: 1%, 2%, and 3%. All other taxes are left unchanged.

Our findings for Federal tax revenue and output are summarized in Fig. 8. As the figure illustrates, the unexpected 
enactment of a wealth tax raises revenues immediately in a non-trivial fashion. Revenues jump by about 12%, as all wealth 
in the top 1% is taxed. This substantially discourages wealth formation and reduces asset accumulation at the top. The net 
result is a reduction in revenues that kicks in very quickly.

The wealth tax also has implications for labor supply and output. Fig. 8 shows the gradual reduction in output after 
introducing the tax on top wealth: output declines in the long run by about 1.2%, 2%, and 2.6%. Overall, this reduction in 
output over time leads to a decrease in other sources of revenue, resulting in a net decline in Federal tax revenues in the 
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Table 5
Optimal Mix of Tax Changes.

Benchmark 15% Revenue 30% Revenue 45% Revenue
Increase Increase Increase

(baseline)

Output 100.0 91.3 92.1 93.1
Hours 100.0 77.1 78.4 77.9
Labor Supply 100.0 88.6 89.5 89.7
Consumption Tax Rate (%) – 27.5 27.8 30.3
Transfer (%) – 13.0 12.0 12.0
Tax Function Curvature (γ1) 0.053 0.034 0.033 0.025
Tax Function Level (γ0) 0.051 0.051 0.051 0.051

Revenues
Federal 100.0 115.0 130.0 145.0
State and Local 100.0 98.9 99.1 100.0
All Taxes 100.0 107.6 115.7 124.3

Inequality and Welfare
Gini Earnings 0.55 0.60 0.59 0.60
Gini Wealth 0.81 0.86 0.86 0.87
Welfare (%) – 0.7 −2.0 −4.6
% in Favor – 42.3 33.0 25.3

Note: The table presents results on the effects on different variables for alternative targets of 
Federal revenue increase relative to the benchmark economy in the long run. The instruments 
considered are the curvature of the income tax function, the level of the consumption tax rate, 
and the associated transfer (in terms of the mean income of the benchmark economy). In all 
cases, the reported mix minimizes the welfare loss for all alive at the initial date, considering 
transitional dynamics. See text for details.

long run. Hence, a wealth tax is unlikely to generate enough revenue in the long run, even when it could be part of an 
optimal mix of tax instruments. We explore these issues later in section 7.2.

6. Increasing revenues: mixing tax instruments

We now look for a mix of tax instruments that can generate a given revenue target at the minimum welfare loss. Based 
on our previous results, we focus on three tax instruments to deliver a long-run increase in Federal revenues of 15%, 30%, 
and 45%, respectively. We consider changes in (i) the curvature of the income tax function, (ii) the introduction of a linear 
consumption tax at the Federal level, and (iii) the associated transfers, as explained in the previous section. We assume 
no changes in the ‘level’ of the income tax function (γ0). A wealth tax is also not considered part of an optimal mix nor 
changes in capital income tax rates (τk), although we later relax this assumption. Our procedure is to select the (constant 
over time) tax rate on consumption, the level of lump-sum transfer, and a curvature of the tax function to maximize the 
welfare of those alive at t = t0 (minimize welfare loss), subject to the generation of the target revenues in the long run.

Our findings are summarized in Table 5, where we present the benchmark values in the first column for expositional 
purposes. Values for transfers are expressed in terms of the mean household income of the benchmark economy (initial 
steady state).

First, the optimal mix includes a consumption tax alongside a lump-sum transfer. The required tax rates are substantial, 
ranging from 27.4% to 30.2%, depending on the need for revenue. These high rates are concomitant with high transfers and 
of about 13% of the mean income of the benchmark economy under a targeted 15% increase in revenues, declining to about 
11–12% in the other two cases.

Second, the progressivity of the income tax declines with a reduction in curvature from γ1 = 0.053 to values around 
τ = 0.03. This implies non-trivial cuts in marginal rates for top incomes. At five times mean income, this implies a drop 
in the income tax marginal rate of more than five percentage points. With higher revenue requirements, the reduction in 
curvature and transfers are necessary to mitigate output losses in the long run. Table 5 shows that output declines by 8.7%, 
7.9%, and 6.9% for revenue increases of 15%, 30%, and 45%, respectively. In sum, in an optimal mix of tax instruments, more 
significant revenue needs are only feasible with a mix that generate smaller declines in output in the long run.

Third, state revenues fall only mildly in all cases, even when the output loss is up to 8% in the long run. This occurs as 
the new transfer is taxed at the local level via the state consumption tax. Moreover, the reductions in progressivity and the 
introduction of a consumption tax minimize losses on the tax base at the state level. Finally, the results in Table 5 suggest 
that a small 15% increase in Federal tax revenue—about 1.2% of initial GDP—can be achieved without welfare losses for all. 
This would imply lowering the progressivity of income taxes and introducing a progressive consumption tax that consists 
of a high rate (27.5%) and a transfer for all households of about 13% of the mean household income (about $13,000 in 2022 
dollars).

These findings imply that the search for additional revenue requires additional spending, i.e., the creation of new trans-
fers, to minimize welfare costs for all alive at t = t0. The transfer embedded in the linear consumption tax is significant, of 
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Fig. 9. Taxes Paid Net of Transfers: Benchmark vs. Optimal Mix Case (30%).
Note: The figure shows Federal taxes net of transfers as a fraction of income at different percentiles of the income distribution, both in the benchmark 
economy and in the optimal mix case (30% revenue increase). To compute the net tax rates, we use personal and corporate income taxes paid net of 
transfers received. We exclude social security taxes and benefits. For the optimal mix case, we add the new consumption tax plus the associated transfer.

around $12,000 per household when we target a 30% increase in tax revenue. The intuition for these findings is connected 
to our previous results, which suggest that linear consumption taxes lead to smaller changes in long-run macroeconomic 
aggregates as opposed to changes in the progressivity of income taxes. A consumption tax plus a transfer is preferred since 
a consumption tax distorts individual choices on the margin less, while lump-sum transfers minimize welfare losses. In ad-
dition, the optimal mix involves a reduction in income tax progressivity. Such a reduction reduces distortions on labor and 
asset formation decisions for more productive agents, minimizes output losses, and contributes to achieving the revenue 
target. Altogether, these forces suggest that as revenue needs to increase, the reduction in progressivity becomes stronger.

Inequality Table 5 shows that with the optimal mix of tax instruments, earnings inequality measured by the Gini coefficient 
increases non-trivially from 0.55 to 0.59–0.60. The wealth Gini also increases from 0.81 to 0.86–0.87. A higher inequality 
is expected, given the nature of tax instruments that emerges in this exercise. Large transfers in conjunction with a con-
sumption tax disproportionately reduce the labor supply of labor-poor agents. At the same time, reductions in progressivity 
mitigate the decline or even increase the labor supply at the top of the distribution of earnings. The net result is an increase 
in earnings inequality, and this process is mirrored in terms of asset accumulation, increasing wealth inequality.

Our findings imply interesting and drastic changes in taxes (net of transfers) at different income levels. For these pur-
poses, we show in Fig. 9 the Federal average net tax rates paid at percentiles of the overall income distribution, both in 
the benchmark economy and the optimal mix with a 30% revenue increase target in the steady state. The figure shows a 
clear counterclockwise rotation of the net tax schedule, with substantially higher taxes at the top and more negative at the 
bottom. As we can see, households in the top 5% pay about ten percentage points more of their income in taxes than in 
the benchmark economy. Nonetheless, the net tax profile of average rates under the optimal mix case is essentially flat at 
high-income levels, despite the additional transfers accruing to all households.19

Welfare As revenue needs increase, the welfare cost of raising additional revenue rises sharply, and support among those 
alive at t = t0 declines. Our results show and highlight the quantitative importance of considering multiple tax instruments. 
Consider the case of a 30% increase in Federal revenues we analyzed in the previous section. When only the income tax 
function could be used, the welfare cost ranges from 4.3% under the benchmark curvature level to 3.5% under the maximum 
feasible increase in curvature. In contrast, the welfare cost in Table 5 amounts to 2.0%. Similarly, a linear consumption tax 
with either no transfer or lower levels of transfers, as documented in Table 4, delivers non-trivially higher welfare costs. In 
section 7, we evaluate the quantitative importance of different components of the tax mix.

19 To present the findings in Fig. 9, we use the personal and corporate income taxes paid net of transfers received. We exclude social security taxes and 
benefits. For the optimal mix case, we add the new consumption tax plus the associated transfer.
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Table 6
Additional Tax Instruments.

Benchmark Optimal Optimal Optimal
Mix Mix Mix
(baseline) (include τk) (include γ0)

Output 100.0 92.1 93.4 91.3
Hours 100.0 78.4 76.9 77.7
Labor Supply 100.0 89.5 88.4 89.4
Consumption Tax Rate (%) – 27.8 31.1 26.0
Transfer (%) – 12.0 13.0 12.0
Tax Function Curvature (γ1) 0.053 0.03 0.035 0.03
Tax Function Level (γ0) 0.051 0.051 0.051 0.07
Capital Income Tax (τk) 6.5 6.5 0.0 6.5

Welfare (%) – −2.0 −1.7 −1.9
% in Favor – 33.0 34.4 32.3

Note: The table presents the results for different variables associated with a 30% increase 
in Federal revenue relative to the benchmark economy in the long run. The third column 
is the baseline case, which we use for comparison. The fourth column shows the mix of 
tax instruments when the capital income tax is included. The final column shows the tax 
instruments mix when the tax function level is included. In all cases, taking into account 
transitional dynamics, the reported combination minimizes the welfare loss for all alive at 
the initial date. See text for details.

7. Findings in perspective

This section discusses our findings, focusing on the importance of the different tax instruments in the optimal mix. We 
first study the inclusion of alternative tax instruments in the optimal mix. We then analyze the consideration of a wealth tax 
as in section 5.3 but allowing the government to smooth out revenues via debt. We also explore the importance of transfers 
and the reduction of tax progressivity in the optimal mix. Finally, we discuss means-tested versus lump-sum transfers as 
part of the optimal mix. In all cases, we aim for an increase of 30% in revenues relative to the benchmark economy, as we 
explain below.

7.1. A broader set of tax instruments

Our baseline findings for the optimal mix of taxes are restricted to three instruments—a consumption tax, a transfer, and 
the progressivity of the income tax. We now expand the set of available taxes. First, we allow the capital-income tax rate 
(τk) to be part of the mix. Then, we consider the change in the level of the Federal income tax schedule, determined by γ0.

The results are summarized in Table 6. In both cases, a consumption tax and a non-trivial transfer remain part of the 
optimal mix that delivers the smallest welfare losses. Likewise, the level of curvature of the income tax again declines 
relative to the benchmark economy. With additional instruments, welfare costs are lower than in the baseline but in the 
same order of magnitude—with similar levels of support among those alive at t0.

It is important to note that the optimal mix implies that τk should be zero. A lower tax rate on capital income reduces 
distortions in capital formation, resulting in smaller output losses and, thus, larger tax collections via other taxes. The output 
loss is smaller than in the baseline case (6.6% vs. 7.9%), and the welfare loss is the smallest (1.7% vs. 2.0%) in all the optimal 
mix cases we consider.20

In the second case, we allow, instead, for the level of the tax function in the mix. We know from our previous results 
that small increases in the level of income taxes can generate substantial revenue gains. The optimal mix leads to a small 
increase in taxes at the mean income of less than two percentage points and a lower consumption tax than in the baseline 
case. In the long run, output losses are larger than in the baseline case (−8.7%), but the welfare loss is about the same 
(−1.9%).

7.2. Wealth taxes and government debt

We analyzed the implications of taxes on wealth for revenues and aggregates in section 5.3, but so far, we have abstracted 
from wealth taxes as part of the optimal mix of tax instruments. We know from the discussion therein that a tax on wealth 
on top holders depresses output and may not even increase revenue in the long run. Yet, an unanticipated wealth tax can 
collect substantial revenues in the short run. Suppose the government can smooth out revenues over time via debt. Will a 
wealth tax be part of the optimal mix?

20 We note that we restricted our search to non-negative values of τk , so subsidies on capital income via τk are not possible. Intuitively, our finding is in 
line with the theoretical results of Erosa and Gervais (2002), which prescribe a zero capital-income tax rate in the long run for life-cycle economies with 
preferences of the type we consider when labor income taxes can vary over the life cycle. In our case, labor income taxes vary over the life cycle due to 
the progressive income tax even if shocks are absent, and capital income taxation is nonzero, as the notion of taxable income includes capital income.
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Table 7
Wealth Taxes and Debt.

Benchmark Optimal Optimal Optimal
Mix Mix Mix
(baseline) (1% wealth tax) (2% wealth tax)

Output 100.0 92.1 92.5 91.5
Hours 100.0 77.9 77.8 78.2
Labor Supply 100.0 89.7 89.6 89.5
Consumption Tax Rate (%) – 27.8 27.8 28.5
Transfer (%) – 12.0 12.4 12.2
Tax Function Curvature (γ1) 0.053 0.033 0.020 0.020
Tax Function Level (γ0) 0.051 0.051 0.051 0.051

Welfare (%) – −2.0 −2.2 −2.7
% in Favor – 33.0 31.6 29.7

Note: The table presents the results for different variables associated with a 30% increase in Federal 
revenue relative to the benchmark economy that satisfies the government’s intertemporal budget 
constraint. The third column is the baseline case, which we use for comparison. The fourth column 
shows the mix of tax instruments when a wealth tax on the top 1% is included, and government 
debt is available. The final column shows the mix of tax instruments when a wealth tax on the 
top 2% is included, and government debt is available. In all cases, taking into account transitional 
dynamics, the reported combination minimizes the welfare loss for all alive at the initial date. See 
text for details.

To address this question, we again consider a wealth tax at 1% and 2% applied to the top 1% wealth holders in the 
benchmark. For each tax rate on wealth, we select a consumption tax rate, a transfer, and the level of progressivity of the 
income tax. We assume that government can access to a fixed rate r∗ to issue debt or hold assets. We assume for simplicity 
that all debt is held by foreigners (or that assets are invested abroad) so that it does not affect domestic capital formation. 
We then search for a flow of resources via taxation in each period in perpetuity equivalent to a 30% extra Federal revenues 
in the benchmark economy, which is consistent with an intertemporal budget constraint for the government. Notice that 
intuitively, this allows for an increase in revenues that is higher than 30% to accrue in any given period, which can then be 
invested and deliver interest income for the government, leading to lower levels of taxation.

When calibrating r∗ , we are forced to confront the issue of the real rate of return on the debt that can be lower than 
the economy-wide growth rate. We use a rate of return of 2.35%, corresponding to the average rate in 1990–2000 for U.S. 
treasuries with a one-year maturity.21 Removing the effects of secular growth in the government budget constraint, we end 
up with a relevant rate of 0.14%.22

Our results are summarized in Table 7. We find that a consumption tax alongside a substantial transfer is part of the op-
timal mix and that the progressivity of income taxes is lower than in the benchmark economy. Indeed, given the depressing 
effects of taxes on output and revenues, the decline in curvature is sharper than in our baseline results. A wealth tax leads 
to higher welfare costs relative to the baseline case, even when smoothing is available for the government. These findings 
align with our previous results (section 7.1), where we found that taxes on capital income are not part of an optimal mix.

7.3. The importance of transfers and income tax progressivity

Our findings highlight the emergence of a proportional consumption tax in the optimal mix of tax instruments, with 
substantial transfers and a reduction in progressivity. The fact that consumption taxes are part of the mix is not surprising. 
But why is there a sharp decline in progressivity and large transfers at the same time? What is the quantitative importance 
of lump-sum transfers vis-a-vis the reduction of progressivity in the optimal mix? Which of these two channels is more 
important?

We proceed by conducting two experiments, where we focus again on the case of the increase in revenues of 30%. We 
first analyze a case where the progressivity of the income tax is left unchanged, whereby the optimal mix finds the tax rate 
and the lump-sum transfer as components of the linear consumption tax. In the second case, we assume that transfers are 
not feasible and search for the consumption tax rate and the progressivity of the income tax function that minimizes the 
welfare loss.

Our findings are summarized in Table 8 and show that the transfers are the key element in the optimal mix. When 
only a consumption tax and a transfer are allowed, the welfare cost amounts to 2.1%. This is quite close to the baseline 
welfare loss (2.0%), where we optimized over the level of progressivity. The fraction of those in favor of tax changes is also 
comparable – 33.0% in the baseline and 31.3% now. Relative to the optimal mix, the transfer is now smaller (10% vs. 12% of 
the mean household income), and so is the consumption tax. Not surprisingly, as progressivity is kept unchanged from the 

21 The real rate is derived from the “Market Yield on U.S. Treasury Securities at 1-Year Constant Maturity, Quoted on an Investment Basis, Percent, Daily, 
Not Seasonally Adjusted” (DGS1). It was then deflated using the “Consumer Price Index for All Urban Consumers: All Items in U.S. City Average, Index 
1982-1984=100, Monthly, Seasonally Adjusted” (CPIAUCSL). Both series were downloaded from FRED on August 24, 2022.
22 Perhaps not too surprisingly, this is a ‘low’ rate. Using other time periods leads to lower or even negative rates.
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Table 8
Constrained Mix of Tax Changes.

Benchmark Optimal Optimal Optimal
Mix Mix Mix
(baseline) (benchmark γ1) (no transfer)

Output 100.0 92.1 91.1 90.6
Hours 100.0 78.4 81.7 95.7
Labor Supply 100.0 89.5 90.2 94.6
Consumption Tax Rate (%) – 27.8 23.4 3.6
Transfer (%) – 12.0 10.0 –
Tax Function Curvature (γ1) 0.053 0.03 0.053 0.11
Tax Function Level (γ0) 0.051 0.051 0.051 0.051

Welfare (%) – −2.0 −2.1 −3.6
% in Favor – 33.0 31.3 10.7

Note: The table presents the results for different variables associated with a 30% increase in Fed-
eral revenue relative to the benchmark economy. The third column is the baseline case, which 
we use for comparison. The fourth column shows the constrained mix of tax instruments when 
only the lump-sum transfer and the consumption tax rate are used. The final column shows the 
constrained combination of tax instruments when only the consumption tax rate and the cur-
vature of the tax function are used. In all cases, considering transitional dynamics, the reported 
combination minimizes the welfare loss for all alive at the initial date. See text for details.

benchmark economy, the long-run reduction in output is 1 percentage point larger than in the baseline case (8.9% versus 
7.9%).

When transfers are not part of the optimal mix, welfare costs become much larger than in the baseline case (3.6% vs. 
2.0%). In this case, the consumption tax is, not surprisingly, lower, but the tax function’s curvature is much higher at about 
γ1 = 0.11, implying a substantial rise of marginal tax rates across the board. At five times the mean income, the marginal 
tax rate increases by about 11.8 percentage points. In this case, the taxes redistribute via a higher curvature, i.e., lower 
(higher) tax rates below (above) mean income levels, as Fig. 3 illustrates. Given the sharp rise in marginal rates across 
the board, significant distortionary effects on labor supply and asset accumulation kick in, leading to a larger reduction in 
long-run output relative to the baseline case (8.4% vs. 7.9%).

Overall, these findings suggest that transfers are essential in the optimal mix. In their absence, welfare costs of raising 
revenue become non-trivially larger. These results also imply that the direction of the changes in tax progressivity hinges 
on the presence of transfers. Tax progressivity declines when transfers are available, but it strongly increases otherwise.

How large should transfers be? In the optimal mix, lump-sum transfers are quite substantial. A natural question is whether 
such a high level is necessary to reduce the welfare costs associated with revenue increases significantly. Fig. 10 answers 
this question, concentrating again on the revenue-increase case of 30%. In this exercise, we set the lump-sum transfer at 
various levels and optimize over the consumption tax rate and the curvature level, γ1. The levels considered include the 
value that minimizes the welfare costs—12% of the benchmark’s household income.

The figure shows that the welfare cost is substantial without any transfers at around 3.5%. As transfers increase, welfare 
losses decline quickly, but the welfare profile soon becomes flat. Welfare costs for a wide range of transfer income become 
nearly the same as the lowest one. Note that a transfer of about 6% attains about two-thirds of the welfare-cost reduction 
relative to the no-transfers case. There are essentially no gains relative to a transfer of about 8%. We conclude from these 
findings that while transfers are critical in the optimal mix, non-trivially smaller transfers are nearly optimal.

7.4. Using means-tested transfers

To what extent does it matter that transfers accrue to everyone in the optimal mix? To address this question, instead 
of transfers paid to everyone, we look for the potential expansion of means-tested transfers as part of an optimal mix. We 
consider ‘upward’ shifts in the transfer function, Fig. 4, by a proportional factor, together with changes in a consumption tax 
and the progressivity as before. Since the transfer function approaches zero at around mean household income, increases in 
transfers are now concentrated at low-income realizations.

For the case of a revenue increase of 30%, we find that using targeted transfers leads to a significantly higher welfare 
cost and a different configuration of tax instruments. In this case, we find that the optimal mix involves an upward shift in 
the transfer function of about 14%, a Federal consumption tax of about 4%, and a curvature of the income tax of γ1 = 0.114. 
Overall, this results in a smaller increase in transfers and a significantly higher income tax progressivity than what we found 
in the baseline case. The resulting welfare cost is 3.3%, non-trivially higher than the 2.0% we found in the baseline.

To understand these findings, it is critical to note that since transfers approach zero rapidly as income increases, only 
a few individuals alive at t = t0 benefit from a potential expansion in means-tested transfers. Hence, a proportional shift 
of the transfer functions does not benefit those around the middle of the income distribution. On the other hand, as the 
curvature of the income tax increases, taxes paid at around mean income decline and can become negative for low-income 
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Fig. 10. Transfers and Welfare Costs: Constrained Optimal Mix.
Note: The figure shows the welfare cost of revenue increases of 30% in a constrained optimal mix when the transfer level is set exogenously at different 
levels.

values. Without lump-sum transfers given to all households, higher progressivity is used for redistribution, and the level of 
consumption tax in the optimal mix is much smaller than the baseline case (4% versus 27.8%).

8. Conclusions

We searched for a mix of tax instruments that achieves the growing tax revenue needs in the United States at the 
minimum welfare cost. We did so in a life-cycle economy consistent with key earnings and wealth distribution features 
and when non-linear taxes and transfers are in place. In our baseline results, consumption taxes, a common transfer to 
all households, and the progressivity of the Federal income tax schedule are the only tax instruments that can change to 
achieve a given increase in Federal tax revenue. Several key findings emerge.

First, a consumption tax consistently turns out to be a central part of the optimal mix. Consumption taxes are accompa-
nied by a substantial transfer to all households that helps mitigate the burden of tax increases. This finding holds when we 
expand the set of tax instruments and allow the level of the Federal income tax schedule to change and when wealth and 
capital income taxes are potentially part of the mix. Consumption taxes appear unavoidable and become the ‘silver bullet’ 
to generate additional revenue.

The fact that consumption taxes are good instruments to collect revenue at a low cost is not surprising. However, we 
also show that a consumption tax must be introduced together with potentially significant transfers to all households to 
minimize welfare costs.

Second, a reduction in the tax progressivity of the income tax is always part of the optimal mix. The higher the tax 
revenue needs, the higher the needed reduction in progressivity. Intuitively, lower progressivity is associated with a larger 
output and, thus, higher potential tax collections, while redistribution is achieved via transfers.

Third, we also find no role for wealth taxes as part of an optimal mix. Wealth taxes reduce output via their distortionary 
effects on capital formation, do not generate much revenue, and lead to lower revenues beyond low tax rates (around 1%). 
Even when we impose wealth taxes and allow the government to issue debt for tax smoothing, the resulting welfare costs 
are higher than in our baseline results.

Finally, two other findings are worth mentioning. First, while substantial transfers are part of the optimal mix, we find 
that relatively small transfers can accomplish the bulk of the reduction of welfare costs from tax hikes. Put differently, 
beyond a certain level of transfers, welfare costs as a function of transfers are quite ‘flat’ over a long range. When we 
optimize over consumption taxes, transfers, and the progressivity of the Federal income tax schedule, the transfers are 
about 12% of the household income of the benchmark economy. Once transfers are about half of this level, they achieve 
about two-thirds of the reduction in welfare costs compared to the no-transfer case. Second, we also find that when the 
flat capital income tax is included in the mix, its level is zero. Clearly, this finding has implications for ongoing discussions 
of tax hikes on capital income, e.g., via increases in the corporate income tax.

We conclude by mentioning two issues related to the questions we address in this paper that we have abstracted from 
in our analysis. First, it might be important to investigate the implications of non-separable preferences for consumption 
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and leisure for our findings. This is a central point in the optimal taxation in life-cycle economies; see Erosa and Gervais 
(2002) and others. We conjecture that our main findings will hold but that the consequences on macroeconomic aggregates 
of needed tax hikes could be more substantial than the ones we found here. Second, we have not considered issues related 
to the gradual implementation of tax hikes or the gradual implementation of consumption taxes, as in Raei (2020). Similarly, 
we have abstracted from the consequences of preannounced tax hikes. We leave these and other issues for future work.

Data availability

Data will be made available on request.

Appendix A. Equilibrium definition

We now proceed to define a stationary equilibrium. Recall that an individual’s state is denoted by x = (̂a, �, β), x ∈ X,

where â are current (transformed) asset holdings, � are the idiosyncratic productivity shocks (θ, z), and β stands for 
the discount factors. For aggregation purposes, a probability measure ψ j , for all j = 1, ....., N , defined on subsets of the 
individual state space, will describe the heterogeneity in assets, productivity shocks, and discount factors within a particular 
cohort. Let (X, B(X), ψ j) be a probability space where B(X) is the Borel σ -algebra on X. The probability measure ψ j must 
be consistent with individual decision rules that determine the asset position of individual agents at a given age, given the 
asset history, the history of labor productivity shocks, and the individual discount factor. Therefore, it is generated by the 
law of motion of the productivity shocks � and the asset decision rule a(x, j). The distribution of individual states across age 
1 agents is determined by the initial exogenous distribution of labor productivity shocks Q θ , discount factor heterogeneity 
Q β(β|θ), and persistent and temporary innovations since agents are born with zero assets.

For agents j > 1 periods old, the probability measure is given by the recursion:

ψ j+1(B) =
∫
X

P (x, j, B)dψ j, (16)

where

P (x, j, B) =
{

Q z(z′, z) if (a(x, j), z′, θ,β) ∈ B
0 otherwise

.

It is possible now to state the definition of steady-state equilibrium:

Definition. A steady-state equilibrium is a collection of decision rules c(x, j), a(x, j), l(x, j), factor prices ŵ and r̂, taxes 
paid T (I(x, j), ), transfers received T R(I(x, j)), per-capita accidental bequests ÂB , social security transfers B̂ j , aggregate 
capital K̂ , aggregate labor L̂, government consumption Ĝ , a payroll tax τp , a tax regime {T f (.), τI , τk, τc} and distributions 
(ψ1, ψ2, ..., ψN ) such that

1. c(x, j), a(x, j) and l(x, j) are optimal decision rules.
2. Factor prices are determined competitively: ŵ = F2(K̂ , ̂L) and r̂ = F1(K̂ , ̂L) − δ

3. Markets Clear:∑
j

μ j

∫
X

(c(x, j) + a(x, j)(1 + g))dψ j + Ĝ = F (K̂ , L̂) + (1 − δ)K̂ , (17)

and ∑
j

μ j

∫
X

a(x, j)dψ j = (1 + n)K̂ , and
∑

j

μ j

∫
X

l(x, j)e(�, j)dψ j = L̂. (18)

4. Distributions are consistent with individual behavior:

ψ j+1(B) =
∫
X

P (x, j, B)dψ j

for j = 1, ..., N − 1 and for all B ∈ B(X).
5. Government budget constraint is satisfied:

∑
j

μ j

∫
T R(I(x, j))dψ j + Ĝ =

∑
j

μ j

∫
T (I(x, j))dψ j + ÂB, (19)
X X
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6. Social security benefits equal taxes:

τp ŵ L̂ =
N∑

j=R+1

μ j B̂ j. (20)
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Bakış, Ozan, Kaymak, Barış, Poschke, Markus, 2015. Transitional dynamics and the optimal progressivity of income redistribution. Review of Economic 

Dynamics 18 (3), 679–693.
Barro, Robert J., 2020. r Minus g. Technical Report. National Bureau of Economic Research.
Benabou, Roland, 2002. Tax and education policy in a heterogeneous-agent economy: what levels of redistribution maximize growth and efficiency? Econo-

metrica 70 (2), 481–517.
Boar, Corina, Midrigan, Virgiliu, 2022. Efficient redistribution. Journal of Monetary Economics 131, 78–91.
Carroll, Daniel, Victor, Andre, Luduvice, D., Young, Eric R., 2023. Optimal Fiscal Reform with Many Taxes. Working Paper.
Conesa, Juan Carlos, Li, Bo, Li, Qian, 2020. Welfare implications of switching to consumption taxation. Journal of Economic Dynamics and Control 120, 

103991.
Conesa, Juan Carlos, Li, Bo, Li, Qian, 2023. A quantitative evaluation of universal basic income. Journal of Public Economics 223, 104881.
Conesa, Juan Carlos, Kitao, Sagiri, Krueger, Dirk, 2009. Taxing capital? Not a bad idea after all! American Economic Review 99 (1), 25–48.
Congressional Budget Office (CBO), 2019. H.R. 4674, College Affordability Act, Congress of the United States, Congressional Budget Office.
Congressional Budget Office (CBO), 2020a. How CBO Analyzes the Costs of Proposals for Single-Payer Health Care Systems That Are Based on Medicare’s 

Fee-for-Service Program, Congress of the United States, Congressional Budget Office.
Congressional Budget Office (CBO), 2020b. Income-Driven Repayment Plans for Student Loans: Budgetary Costs and Policy Options. Congress of the United 

States, Congressional Budget Office.
Congressional Budget Office (CBO), 2021a. The 2021 Long-Term Budget Outlook. Congress of the United States, Congressional Budget Office.
Congressional Budget Office (CBO), 2021b. Budgetary Effects of H.R. 5376 as Passed by the House of Representatives. Congress of the United States, Con-

gressional Budget Office.
Congressional Budget Office (CBO), 2021c. Budgetary Effects of Making Specified Policies in the Build Back Better Act Permanent. Congress of the United 

States, Congressional Budget Office.
Congressional Budget Office (CBO), 2021d. Senate Amendment 2137 to H.R. 3684, the Infrastructure Investment and Jobs Act. Congress of the United States, 

Congressional Budget Office.
Cooley, Thomas F., Prescott, Edward C., 1995. Frontiers of Business Cycle Research, vol. 3. Princeton University Press, Princeton, NJ.
Cooley, Thomas F., Ohanian, Lee E., 1997. Postwar British economic growth and the legacy of Keynes. Journal of Political Economy 105 (3), 439–472.
Dupor, Bill, 2021. How recent fiscal interventions compare with the new deal. The Regional Economist.
Dyrda, S., Pedroni, M., 2023. Optimal fiscal policy in a model with uninsurable idiosyncratic income risk. The Review of Economic Studies 90 (2), 744–780.
Erosa, Andres, Gervais, Martin, 2002. Optimal taxation in life-cycle economies. Journal of Economic Theory 105 (2), 338–369.
Erosa, Andres, Koreshkova, Tatyana, 2007. Progressive taxation in a dynastic model of human capital. Journal of Monetary Economics 54 (3), 667–685.
Ferriere, Axelle, Grübener, Philipp, Navarro, Gaston, Vardishvili, Oliko, 2023. On the optimal design of transfers and income tax progressivity. Journal of 

Political Economy Macroeconomics 1 (2), 276–333.
Gomme, Paul, 2022. US fiscal policy during and after the coronavirus. Canadian Journal of Economics.
Grant, Charles, Koulovatianos, Christos, Michaelides, Alexander, Padula, Mario, 2010. Evidence on the insurance effect of redistributive taxation. Review of 

Economics and Statistics 92 (4), 965–973.
Guillemette, Yvan, Turner, David, 2021. The long game: fiscal outlooks to 2060 underline need for structural reform. OECD.
Guner, Nezih, Kaygusuz, Remzi, Ventura, Gustavo, 2014. Income taxation of US households: facts and parametric estimates. Review of Economic Dynamics 17 

(4), 559–581.
Guner, Nezih, Lopez-Daneri, Martin, Ventura, Gustavo, 2016. Heterogeneity and government revenues: higher taxes at the top? Journal of Monetary Eco-

nomics 80, 69–85.
Guner, Nezih, López-Segovia, Javier, Ramos, Roberto, 2020. Reforming the individual income tax in Spain. SERIEs 11 (4), 369–406.
Guner, Nezih, Rauh, Christopher, Ventura, Gustavo, 2022a. Means-Tested Transfers in the US: Facts and Parametric Estimates. Working Paper.
Guner, Nezih, Kaygusuz, Remzi, Ventura, Gustavo, 2022b. Rethinking the Welfare State. Working Paper.
Hall, George J., Sargent, Thomas J., 2022. Three world wars: fiscal–monetary consequences. Proceedings of the National Academy of Sciences 119 (18), 

e2200349119.
Heathcote, Jonathan, Perri, Fabrizio, Violante, Giovanni L., 2010. Unequal we stand: an empirical analysis of economic inequality in the United States: 

1967–2006. Review of Economic Dynamics 13 (1), 15–51.
Heathcote, Jonathan, Storesletten, Kjetil, Violante, Giovanni L., 2014. Consumption and labor supply with partial insurance: an analytical framework. Ameri-

can Economic Review 104 (7), 2075–2126.
Heathcote, Jonathan, Storesletten, Kjetil, Violante, Giovanni, 2017. Optimal tax progressivity: an analytical framework. The Quarterly Journal of Eco-

nomics 132 (4), 1693–1754.
Hendricks, Lutz, 2007. How important is discount rate heterogeneity for wealth inequality? Journal of Economic Dynamics and Control 31 (9), 3042–3068.
Holter, Hans A., Krueger, Dirk, Stepanchuk, Serhiy, 2019. How do tax progressivity and household heterogeneity affect Laffer curves? Quantitative Eco-

nomics 10 (4), 1317–1356.
Hubmer, Joachim, Krusell, Per, Smith Jr, Anthony A., 2021. Sources of US wealth inequality: past, present, and future. NBER Macroeconomics Annual 35 (1), 

391–455.
International Monetary Fund (IMF), 2021. Fiscal monitor: Database of country fiscal measures in response to the Covid-19 pandemic, Fiscal Affairs, Depart-

ment Washington DC.
Kaplan, Greg, 2012. Inequality and the life cycle. Quantitative Economics 3 (3), 471–525.
Keane, Michael, Rogerson, Richard, 2012. Micro and macro labor supply elasticities: a reassessment of conventional wisdom. Journal of Economic Litera-

ture 50 (2), 464–476.
Kindermann, F., Krueger, D., 2022. High marginal tax rates on the top 1 percent? Lessons from a life-cycle model with idiosyncratic income risk. American 

Economic Journal: Macroeconomics 14 (2), 319–366.
Krusell, Per, Smith Jr., Anthony A., 1998. Income and wealth heterogeneity in the macroeconomy. Journal of Political Economy 106 (5), 867–896.
169

http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB35739BB5EC865F84753FEB8D3DAD066s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB60C1D4E7A6EEB7AC11EA0EA9B58B452s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB60C1D4E7A6EEB7AC11EA0EA9B58B452s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib035F76C7A10E114430100F96428859D6s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib2B7A8D6211E1CE1D776A15F333087448s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib2B7A8D6211E1CE1D776A15F333087448s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib6FEFA87DE9491736E06116FC118314EAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib14E92FA591C57CFAE7DF02EBEB53994Fs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib802DB7B0C497008F58E90BA7901BD43Fs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib802DB7B0C497008F58E90BA7901BD43Fs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib083838C858856984D485C57AF9563552s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib8A80BBF0298D7D490583AE9A31DCF5BEs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib8D90C02BC5F855681BF76E222F815FD0s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib8D90C02BC5F855681BF76E222F815FD0s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib71F26DAF9B8C8001F4D2A69D5478DF22s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib847AA80B5CC6CA4C2CC420F8FC1A2257s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib847AA80B5CC6CA4C2CC420F8FC1A2257s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib38336490E5FA670076E6F458244AF91As1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib38336490E5FA670076E6F458244AF91As1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib73109C6389E467F4AF531B10F5B18A2Ds1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib73109C6389E467F4AF531B10F5B18A2Ds1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibC57CC8E80F69C5AD75F81652118F63B4s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib260C2723C104C4D5185082CD9A8B2017s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB0748CF0D68FD99C1E3C383BCB11412Es1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib1AC2A1F3C4A69AEEBB3D2E46FF897014s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib2E8A517D2DAF428F8791688EA8D450EAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib272A50612EC7E91518B296E4A2F44054s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib3B5D0A7F8B446E238FBF363305A17200s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib3B5D0A7F8B446E238FBF363305A17200s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib21911E44714272FB3DDB38280EE2E18Ds1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib376A276EF5243840761E0F49AA8B5409s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib376A276EF5243840761E0F49AA8B5409s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib8FF266359765E405DA1BD7B4927DFCDFs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB0D72EB886A43A5DFCE1E82791B45125s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB0D72EB886A43A5DFCE1E82791B45125s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib8E21311B1F84791FBB43E83811F743EAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib8E21311B1F84791FBB43E83811F743EAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibDE39CB7AFFDE2CBCE17CBA98532A81B9s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib5811F05A62B9A729C56785EDFDA9068Es1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibE864039D5ACE5C292DDAB5FA85F7E24Fs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib1474765CE81819F2081EE1C595D4F1BAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib1474765CE81819F2081EE1C595D4F1BAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB625F1028EA0A4E6BCB1A8113E6E59AAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB625F1028EA0A4E6BCB1A8113E6E59AAs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibDCC63F5EBC339EFA4BF899FD4F6A1271s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibDCC63F5EBC339EFA4BF899FD4F6A1271s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib311053E8B5B3ECD4C918CE23BE560278s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib311053E8B5B3ECD4C918CE23BE560278s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib3E946B03DB0063CDBE0A3565BF212D6Cs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibBE86CC78D407DE693551FA6185558AE5s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibBE86CC78D407DE693551FA6185558AE5s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib9A090B189003875E8D2DE9A40CD39B5Es1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib9A090B189003875E8D2DE9A40CD39B5Es1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibB3E6E8C3EA0B86704B09ADE9AE38C897s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibF15E0FD7DC9DFA12AB77240298FFA52Cs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibF15E0FD7DC9DFA12AB77240298FFA52Cs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib9300837FA06C800095DF5F951E86B59Fs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib9300837FA06C800095DF5F951E86B59Fs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibFE9F509E60F465A87416B041768E4F2Fs1


N. Guner, M. Lopez-Daneri and G. Ventura Review of Economic Dynamics 50 (2023) 146–170
Lemieux, Thomas, 2006. Post-secondary education and increasing wage inequality. American Economic Review 96 (2), 195–199.
Lopez-Daneri, Martin, 2016. NIT picking: the macroeconomic effects of a negative income tax. Journal of Economic Dynamics and Control 68, 1–16.
Luduvice, André Victor, 2021. The macroeconomic effects of universal basic income programs. Working Paper No. 21-21. Federal Reserve Bank of Cleveland.
Macnamara, Patrick, Pidkuyko, Myroslav, Rossi, Raffaele, 2022. Taxing Consumption in Unequal Economies. The University of Manchester. Economics Discus-

sion Paper Series EDP-2210.
Nelson, Jaeger, Phillips, Kerk, 2021. The Economic Effects of Financing a Large and Permanent Increase in Government Spending: Working Paper 2021-03. 

Technical Report. Congressional Budget Office.
Raei, Sepideh, 2020. Gradual tax reforms: if you like it, you can keep it. Journal of Economic Dynamics and Control 111, 103793.
The Boards of Trustees, Federal Hospital Insurance and Federal Supplementary Medical Insurance Trust Funds 2022. 2022 Annual Report of the Boards of 

Trustees of the Federal Hospital Insurance and Federal Supplementary Medical Insurance Trust Funds.
170

http://refhub.elsevier.com/S1094-2025(23)00036-4/bib5155657F839EA0B6CB78D7CD51F1D284s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib0BBDB25FB9C1E6100AD40458D5FD9A22s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibA8E476653D5283BF0393E110FE0A5EBBs1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib7903058F4B59447403E442B2E9F03FE1s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib7903058F4B59447403E442B2E9F03FE1s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibFDF608023F1184D4FFA3398D231FD055s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bibFDF608023F1184D4FFA3398D231FD055s1
http://refhub.elsevier.com/S1094-2025(23)00036-4/bib31FF7AFD0664CA527658672FDB9BC3B5s1

	The looming fiscal reckoning: Tax distortions, top earners, and revenues
	1 Introduction
	2 The looming revenue requirements
	3 Model
	3.1 Decision problem
	3.2 Equilibrium

	4 Parameter values
	4.1 The benchmark economy

	5 Increasing revenues
	5.1 Federal income taxes
	5.2 Introducing a consumption tax
	5.3 Wealth taxes?

	6 Increasing revenues: mixing tax instruments
	7 Findings in perspective
	7.1 A broader set of tax instruments
	7.2 Wealth taxes and government debt
	7.3 The importance of transfers and income tax progressivity
	7.4 Using means-tested transfers

	8 Conclusions
	Data availability
	Appendix A Equilibrium definition
	References


